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Welcome from the Convenor

On behalf of the Tasmanian-based conference organising committee,  
we welcome you to the 23rd Biennial APPS Conference.

This conference represents a new era of “staying connected for plant health” 
despite the changing world around us. The past 18 months have forced many 
of us to live and work differently in order to respond to the covid-19 pandemic. 
The conference committee are proud to provide an online conference that will 
deliver the key elements you expect and enjoy as part of an APPS conference.

We particularly welcome those who are attending an APPS conference for the 
first time, including research students. We hope the online format will enable you to showcase 
your research and meet virtually with other students and potential mentors. Others who may be 
attending for the first time include delegates from developing countries – the online format has 
made attendance from remote distances possible without travel.

The online platform is fantastic, and we have complete confidence that you will be able to stay 
engaged in the high-quality presentations and sessions throughout the week. 

Again, welcome to APPS’s first ever fully online conference – it’s going to be great!

Associate Professor Kara Barry 
Convenor 
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2021 Committee

Convenor & Sponsorship
Associate Professor 
Kara Barry
Associate Professor 
Kara Barry is a lecturer 
and researcher at the 
Tasmanian Institute of 
Agriculture, University 
of Tasmania. Kara has 

conducted research for over 20 years in plant 
pathology and beneficial microorganisms, 
particularly in production forestry and 
horticulture. Recent research topics include 
organic management of blueberry rust, the 
resistance of native pepper to Phytophthora 
cinnamomi, and fungicide-resistance of 
Botrytis cinerea in sweet cherry. Kara has 
been a Tasmanian regional councillor of APPS 
since 2012.

Scientific Program Chair
Dr Robert Tegg
Dr Robert Tegg is 
a researcher at the 
Tasmanian Institute of 
Agriculture, University 
of Tasmania. Robert has 
conducted research 
for over 15 years in 

plant pathology in vegetable crops. Recent 
research topics include management of key 
soilborne diseases of potatoes, specifically 
Spongospora subterranea and Phytophthora 
erythroseptica, and the role of soil health in 
providing resilient and robust production 
systems.

Sponsorship Coordinator
Dr Brett Summerell
Dr Brett Summerell is 
the Director, Research 
and Chief Botanist at the 
Australian Institute of 
Botanical Science, Royal 
Botanic Gardens and 
Domain Trust in Sydney. 

He is also an Adjunct Professor at Kansas 
State University and at the University of 
Sydney.
Brett has a research interest in plant diseases 
and fungi and has published over 150 
refereed papers and books in this area and 
is an international authority on Fusarium 
diseases. He is a Fellow of the Australasian 
Plant Pathology Society and a Fellow of the 
American Phytopathological Society and was 
President of the Australasian Plant Pathology 
Society for 2018-19.

Bursary Coordinator
Christine Horlock
Christine Horlock is 
a Principal Scientist 
providing advice on plant 
diseases and pests within 
Biosecurity Queensland, 
Queensland Department 
of Agriculture and 

Fisheries. A plant virologist by training, 
Christine spent her early career undertaking 
research projects on diseases of sub-tropical 
and temperate horticultural crops in south 
east Queensland. Over the last 20 years, 
Christine has participated in many roles for 
the Society, including Regional Councillor 
for Queensland, Executive Secretary for the 
2005-2007 Management Committee, 2019 
Conference Organising Committee and 
Regional Council Co-ordinator.
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Committee Members
Susan Archer
Susan Archer is the 
Plant Health Diagnostics 
Coordinator for Plant 
Pathology within 
Biosecurity Tasmania. 
She has over 25 
years’ experience in 

plant pathology and in her current role, 
she manages the Department’s Agdia 
Distributorship as the sole Australian 
agent for the USA-based company. She is 
responsible for ensuring service delivery 
excellence and quality by providing world 
leading plant diagnostic serological kits to 
clients Australia wide. She is also a member of 
the Agricultural Institute of Australia (MAIA) 
and the National Plant Health Diagnostic 
Network (NPHDN).

Peter Cross
Mr Peter Cross works 
as the Team Leader for 
Plant Pathology within 
Biosecurity Tasmania. 
In this role he manages 
the service delivery of 
plant disease diagnostics 

by highly skilled staff across four laboratory 
areas (general plant pathology, virology, 
molecular and biosecurity containment). 
Peter has responsibility for the provision of 
plant pathology advice to Tasmania’s Chief 
Plant Health Manager and policy team on 
both exotic and endemic pathogens. He has 
been a member of the Subcommittee on 
Plant Health Diagnostics (SPHD) and the Plant 
Health Committee (PHC).

2021 Committee

Dr Alison Dann
Dr Alison Dann is 
a Molecular Plant 
Pathologist with the 
Department of Primary 
Industries, Parks, Water, 
and Environment. Alison 
has worked in molecular 

biology for over 18 years and plant pathology 
for 8 years. Alison diagnoses a wide variety 
of plant pests and diseases for Biosecurity 
Tasmania to help keep Tasmania relative pest- 
and disease-free status in support of our 
primary industries.

Dr Jason Scott
Dr Jason Scott is a 
researcher at the 
Tasmanian Institute of 
Agriculture, University 
of Tasmania. Jason has 
over 20 years’ experience 
in plant pathology 

research into horticultural and cereal cropping 
systems. His current research interests include 
the epidemiology of fungal and oomycete 
diseases affecting extractive crops such as 
pyrethrum and poppies.



5     APPS ONLINE CONFERENCE | 23 – 26 NOVEMBER 2021

Our Sponsors

PLATINUM PARTNER

BRONZE PARTNER

STUDENT MENTORING SESSION SPONSOR WORKSHOP & ePOSTER GALLERY SPONSOR

STUDENT AND EARLY CAREER RESEARCHERS SUPPORTERS

EXHIBITOR

DEVELOPING COUNTRIES SUPPORTER

The conference acknowledges the support of our sponsors:
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Sponsors Profiles

Australian Centre for International 
Agricultural Research
As world leaders in agricultural research, 
Australian scientists are encouraged and 
supported to use their skills for the benefit 
of partner countries while at the same time 
contributing to solutions to meet Australia’s 
own agricultural challenges.

The diversity of our own agriculture sector, 
which extends from the tropics to the arid 
zone, continues to thrive while operating in 
highly variable and challenging climates with 
minimal external subsidies.  This suggests 
the Australian agricultural sector has valuable 
knowledge and expertise to share with other 
countries facing similar challenges, including 
farmers, rural poor, consumers, researchers 
and policymakers.

Since 1982, ACIAR has supported research 
projects in four regions—eastern and southern 
Africa, East Asia, South and West Asia and 
the Pacific. Our research projects focus on 
agribusiness, climate change, crops, fisheries, 
forestry, horticulture, livestock systems, social 
systems, soil and land management and water. 
They deliver specific development outcomes. 

To date, ACIAR has commissioned and 
managed more than 1,500 research projects in 
36 countries, partnering with 150 institutions 
along with more than 50 Australian research 
organisations.

We broker, facilitate, invest in and manage 
strategic partnerships with public and 
private research institutions to improve the 
productivity and sustainability of agricultural 
systems and the resilience of food systems in 
partner countries.

ACIAR identifies opportunities and 
partnerships to undertake international 
agricultural research and capacity building but 
does not undertake research directly.

Our efforts contribute significantly to 
Australia’s aid program and the achievement 
of its goals.

The collaborative international programs and 
partnerships underpinning ACIAR-supported 
research also improve the productivity and 
sustainability of agricultural systems in 
Australia.

ACIAR-supported projects are designed 
to produce specific research outputs that 
translate to development outcomes.

Our six high-level objectives include:

 y Improving food security and reducing 
poverty among smallholder farmers and 
rural communities

 y Managing natural resources and producing 
food more sustainably, adapting to climate 
variability and mitigating climate change

 y Enhancing human nutrition and reducing 
risks to human health

 y Improving gender equity and 
empowerment of women and girls

 y Fostering more inclusive agrifood and 
forestry market chains, engaging the 
private sector where possible

 y Building scientific and policy capability 
within our partner countries.

The Australasian Plant Pathology 
Society 
The Australasian Plant Pathology Society 
is dedicated to the advancement and 
dissemination of knowledge of plant 
pathology and its practice in the Australasian 
and Indo Pacific Regions. Although the society 
is concentrated in these areas the work of our 
members is of international importance and 
significance.

The Society, founded in 1969,  has members 
that include research scientists, teachers, 
students, extension officers, administrators, 
diagnosticians, biosecurity and quarantine 
officers, policy makers, industry leaders and 
pest management personnel. The diversity of 
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the society is also reflected in the extensive 
range of members’ disciplines. These include 
Agronomy, Bacteriology, Biochemistry, 
Biocontrol, Biology, Biosecurity, Biotechnology, 
Botany, Breeding, Cell Biology, Crop 
Protection, Ecology, Epidemiology, Forestry, 
Genetics, Horticulture, Microbiology, Molecular 
Biology, Mycology, Nematology, Plant 
Pathology, Symbiosis, Taxonomy and Virology.

Although the majority of our members are 
from Australasia, many are from other parts 
of the world. APPS has members from 45 
countries across all continents.

APPS publishes two scientific journals, 
Australasian Plant Pathology and Australasian 
Plant Disease Notes. In addition the society 
also publishes disease information in the 
Pathogen of the Month.

The Society supports education in science 
through the Advancing Plant Pathology Fund 
as well as student and ECR bursary schemes 
and Australia-Japan Student Exchange 
program. Outstanding contributions to the 
science of plant pathology are honoured with 
several distinguished awards.

Biosecurity Tasmania
Biosecurity Tasmania’s Plant Diagnostic 
Services provide authoritative identification 
and advisory services for plant pests and 
diseases. Our skilled diagnosticians use 
morphology, molecular, ELISA and electron 
microscopy to identify a wide range of 
plant pests in support of Tasmania’s unique 
agricultural advantage.

Biosecurity Tasmania is the sole Australian 
Distributor for Agdia Inc. a world leader in the 
provision of plant diagnostic testing kits for 
both laboratory and field use.

CIAT 
CIAT (International Center for Tropical 
Agriculture) works in collaboration with 
hundreds of partners to help developing 
countries make farming more competitive, 
profitable, and resilient through smarter, more 
sustainable natural resource management. 
We help policymakers, scientists, and farmers 
respond to some of the most pressing 
challenges of our time, including food 
insecurity and malnutrition, climate change, 
and environmental degradation.

Our global research contributes to several of 
the United Nations’ Sustainable Development 
Goals, and cuts across four key themes: big 
data, climate-smart agriculture, ecosystem 
action, and sustainable food system.

Department of Primary Industries 
and Regional Development WA
The Department of Primary Industries and 
Regional Development is a Western Australian 
government department responsible for 
regulating and advancing agricultural and food 
industries, fisheries and regional development 
within the state.

Plant Health Australia
Plant Health Australia (PHA) is the national 
coordinator of the government-industry 
partnership for plant biosecurity. PHA focuses 
on improving policy, practice and performance 
of Australia’s plant biosecurity system to build 
response capability to plant pest emergencies.

A not-for-profit company, PHA is funded by 
member subscriptions from all Australian 
governments and major plant industry peak 
bodies to minimise plant pest impacts, boost 
industry productivity and profitability, and 
enhance market access.

Sponsors Profiles
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To improve national biosecurity outcomes, 
PHA:

 y enhances government-industry 
collaboration

 y enhances the operation and integrity of 
Australia’s plant pest emergency response 
arrangements

 y assists the national management of 
biosecurity risks

 y monitors performance, promotes 
continuous improvement and determines 
the future needs of Australia’s plant 
biosecurity system

 y facilitates improved national investment in 
plant biosecurity.

MDPI (Plants Journal)
MDPI or Multidisciplinary Digital Publishing 
Institute is a publisher of open access scientific 
journals. Plants is an international, scientific, 
peer-reviewed, open access journal published 
monthly online by MDPI.

The Crawford Fund
The Crawford Fund highlights benefits to 
Australia and developing countries of research 
for agriculture and development; supports 
Australians in training developing country 
scientists and farmers, and young Australians 
in their careers, studies and volunteering for 
food and nutrition security.

Plant & Food Research
By finding smarter, greener options today, 
we’re helping secure the world we want to 
live in tomorrow. With our partners, we use 
world-leading science to improve the way 
they grow, fish, harvest and share food. Every 
day, we have 1000 people working across 
Aotearoa New Zealand and the world to help 
deliver healthy foods from the world’s most 
sustainable systems.

Agdia, Inc.
Agdia has been a leading provider of plant 
pathogen diagnostics since 1981. Today we 
offer the most comprehensive and trusted 
portfolio of plant pathogen and GMO testing 
solutions around the world.

We offer a wide range of testing technologies, 
products and services that are aimed at 
providing our clients with the confidence they 
need to make more educated and informed 
plant health management decisions. These 
technologies include, but are not limited to:

 y ELISA

 y ImmunoStrip

 y AmplifyRP isothermal amplification

 y Conventional and real-time PCR

 y Nucleic Acid Hybridization

 y Immunoblot

 y ImmunoPrint

 y Immunofluorescence

We also have a Testing Services laboratory 
that can test your samples for you using one 
or more of the testing methods mentioned 
above, depending on the pathogen targeted. 
Our diagnostic permits allow us to receive and 
test plants from all over the world.

Agdia is ISO 9001:2015 certified by Smithers 
Quality Assessments and our Testing Services 
Laboratory is ISO/IEC 17025:2017 accredited by 
the ANSI National Accreditation Board (ANAB).

We are proud of these achievements as they 
are a testament of our quality commitment to 
you, our clients.

Our Exhibitor
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Message from the President

Welcome to the 23rd Biennial conference of the Australasian Plant 
Pathology Society. 

This is a landmark conference for the society as it is the first to be held 
on-line. Who knew at the 50th birthday celebration last time we met (in 
Melbourne) that the second half-century of the society would witness such a 
dramatic change in the world and how we go about life, research and sharing 
knowledge. Please enjoy research beaming into your home or workplace. 

During this conference, ensure to take the opportunity to make strong 
connections with old friends and new. For those who can get together locally please take that 
opportunity. But even if you participate alone in the room, remember that together we are a 
community, rich in diversity, and united through our desire to make a change in the world through 
plant health. Let’s together celebrate diversity in perspectives, celebrate the new discoveries and 
insights shared, and let these challenge and inspire each of us to be the change our world needs. 

Dr Robin MacDiarmid 
President, Australasian Plant Pathology Society
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APPS Foundation Members

The list below includes all who joined when the Society was founded in 1969.

Aberdeen, JEC 

Alcock, K 

Alcorn, J 

Allen, RN 

Arnold, JR 

Arvier, AC 

Atchison, BA 

Ballantyne, BJ 

Banyer, RJ 

Barkley, P 

Behncken, GM 

Bertus, AL 

Bevege, DI 

Bird, AF 

Bowyer, JW 

Brown, BN 

Brown, JF 

Brown, RH 

Bumbieris, M 

Burgess, LW 

Burnett, RM 

Burnett, WM 

Carter, MV 

Chambers, SC 

Chilvers, GA 

Clare, BG 

Close, RC 

Colbran, RC

Conroy, RJ

Cruickshank, IAM

Da Costa, EW

Darling, DD

Dodman, RL

Doepel, RF

Egan, BT

Evans, G

Finlay, JR

Fish, S

Fisher, JM

Flentje, NT

Francki, RIB

Fraser, LR

Freeman, H

Garrett, RG

Geard, ID

Goss, OM

Grattidge, R

Greber, RS

Griffin, DM

Grylls, NE

Harden, J

Heaton, JB

Hedley, J

Helms, K

Hicks, PG

Hilton, RN

Howles, R

Hughes, CG

Hughes, IK

Hutchinson, PB

Janes, BS

Johnstone, GR

Jones, LC

Kable, PF

Keane, PJ

Kerr, A 

Kile, GA

Kochman, JK

Kuiper, J

Langdon, RFN

Latch, GCM

Layton, AW

Lim, W-C

Lloyd, AB

MacNish, GC

McCarthy, GJP

McGechan, JK

McKeen, CD

McLean, GD

McLeod, RW

Malajczuk, NN

Meagher, JW

Middleton, KJ

Moffett, ML

Morschel, JRG

Munro, D

Murray, GM

Stubbs, LL

Summers, LA

Sutton, J

Talbot, PHB

Taylor, RH

Teakle, DS

Thistlethwayte, B

Titze, JF

Trimboli, D

Truman, RA

Tugwell, BL

Van Velsen, RJ

Wade, GC

Walker, J

Wallace, HR

Warcup, JH

Wauchope, DG

Weste, GM

White, NH

Wicks, TJ

Wildermuth, GB

Willetts, HJ

Williams, PG

Wong, AL
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The Daniel McAlpine Memorial Lecture

The 2021 McAlpine Lecture
The McAlpine Lecture will be delivered by:

Dr Rob (Robert) Magarey 
Principal Research Scientist, Sugar Research Australia

Rob has worked with the Australian sugarcane industry for over 40 years, 
researching many diseases; the development of appropriate management strategies has 
been the ultimate goal. His initial emphasis was on soil-borne diseases, including one caused 
by a previously undescribed Oomycete, Pachymetra chaunorhiza – a pathogen unique to 
Queensland cane-fields. He has since worked on diseases of bacterial, fungal, protozoan, 
and phytoplasma origin. Research projects have taken him on quarantine surveys around 
the northern Australian, Torres Strait and PNG coastlines, to identify potential pest and 
disease threats to Australia. He has led 8 international research projects involving PNG and 
Indonesian scientists, with a focus on the aetiology and management of pests and diseases. 
He has close links with scientists around the world and is a past-President of APPS.

Presentation: Dirt-boot pathology in an international setting: experiences to learn from 
and enjoy.
The paper addresses disease issues related to Rob’s Australian and overseas sugarcane 
experience. Difficulties associated with working locally and overseas will be discussed and 
the challenges facing those who use both traditional and advanced technologies. Disease 
epidemics have been part and parcel of the Australian sugarcane industry; research to 
minimise the scale of these events and their economic effects, will be outlined. Situations 
as diverse as developing assays based on household bleach, to applying DNA technology 
to sugarcane juice, to chartering flights to remote parts of PNG are the type of activities 
undertaken by a ‘dirt-boot’ sugarcane pathologist. Running into a pack of barking dogs in 
Thailand is a different story.

The invitation to present the Daniel McAlpine lecture to the Biennial Conference of the 
Australasian Plant Pathology Society is extended to an eminent scientist in recognition of their 
significant contribution to Australasian Plant Pathology.

The lecture commemorates the life and work of Daniel McAlpine and his contribution to the 
science of plant pathology.  He was born in Scotland, and arrived in Australia in 1884 at the age 
of 35. He had already received considerable training in biology, and became a lecturer at the 
University of Melbourne. Six years later he became a vegetable pathologist in the Department of 
Agriculture. At the time, plant pathology and plant breeding were facing the challenge of coping 
with stem rust epidemics, so McAlpine, together with Farrer became involved. Over the next 26 
years McAlpine published 226 papers, a monograph on rusts (1906), and books on the smuts (1910), 
and on diseases of citrus (1889), stone fruit (1902), and potatoes (1911) (Ron Close 1996).

Considered as the “Father of Australasian Plant Pathology”, McAlpine’s most notable contributions 
were to study wheat rust following the 1889 epidemic, to classify and describe Australian smuts, 
and to recognise Ophiobolus graminis (now Gaeumanomyces graminis) as the cause of wheat 
take-all. He also collaborated with Farrer on resistance to rust in wheat. It has been written that he 
did a difficult pioneering job pushing down deeply the roots of plants pathology in his adopted 
country and preparing the way for Australian plant pathologists of the future (Stanislaus Fish 1976, 
John Randles 1994).
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Previous McAlpine Lecturers

1976 Dr Lilian Fraser (Department of Agriculture, NSW) 
Diseases of citrus trees in Australia – the first hundred years

1978 Dr David Griffin (Australian National University, ACT) 
Looking Ahead

1980 Mr John Walker (Department of Agriculture, NSW)
Taxonomy, Specimens & Plant Diseases

1982 Professor Richard Matthews (The University of Auckland, NZ)
Relationships between Plant Pathology and Molecular Biology

1984 Professor Bob McIntosh (University of Sydney, NSW) & Dr Colin Wellings (Department of 
Agriculture, NSW) Wheat Rust Resistance: The continuing Challenge

1986 Dr Allen Kerr (Waite Agriculture Research Institute, SA)
Agrobacterium: Pathogen, genetic engineer and biological control agent

1989 Dr Albert Rovira (CSIRO Division of Soils, SA)
Ecology, epidemiology, and control of take-all, Rhizoctonia and cereal cyst nematode in wheat

1991 Mr John Walker (Department of Agriculture, NSW)
Plants, diseases and pathologists in Australasia – a personal view

1993 Dr John Randles (University of Adelaide, SA)
Plant viruses, viroids and virologists of Australasia

1995 Dr Ron Close (Lincoln University, NZ)
The ever changing challenges of plant pathology

1997 Professor John Irwin (CRC Tropical Plant Pathology, QLD)
Biology and management of Phytophthora spp. attacking field crops in Australia

1999 Dr Dorothy Shaw (Department of Primary Industries, QLD)
Bees and Fungi with special reference to certain plant pathogens

2001 Dr Alan Dubé (South Australian Research and Development Institute, SA)
Long term careers in plant pathology

2003 Dr Mike Wingfield (University of Pretoria, South Africa)
Increasing threat of diseases to exotic plantation forests in the Southern Hemisphere

2005 Dr Gretna Weste (University of Melbourne, VIC)
A long and varied fungal foray

2007 Dr Graham Stirling (Biological Crop Protection, QLD)
The impact of farming systems on soil biology and soil-borne diseases

2009 Associate Professor Philip Keane (La Trobe University, VIC)
‘Lessons from the tropics’ An ongoing journey of discovery

2011 Honorary Professor Lester Burgess (University of Sydney, NSW) 
A love affair with Fusarium

2013 Dr Shaun Pennycook (Manaaki Whenua Landcare Research)
Fungal Names in Flux

2015 Professor Giles Hardy (Murdoch University, WA)
From ‘then to now’ – Phytophthora science and management in Western Australia

2017 Professor Barbara Howlett (The University of Melbourne
A ‘genome to paddock’ approach to control plant disease

2019 Professor Eileen Scott (University of Adelaide)
Grapevine Powdery Mildew: From Fundamental Plant Pathology to New and Future Vineyard 
Technologies
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APPS Awards

Fellows of the Australasian 
Plant Pathology Society
The award of Fellow honours the scientific 
achievements of members who have made 
substantial contributions in one or more areas 
of plant pathology as demonstrated by their 
peer-reviewed publications.

Dr Jacqueline Edwards
Jacqueline obtained her PhD from the 
University of Melbourne for studies on 
peppermint rust caused by Puccinia menthae. 
She then joined Agriculture Victoria where 
she has worked since; she is currently 
Research Leader Plant Pathology and a Senior 
Research Fellow at La Trobe University. She 
has leadership responsibilities for researchers 
across Victoria and for the Victorian Plant 
Disease Collection (VPRI). Jacqueline’s research 
has focused on detection, identification and 
management of diseases of horticultural 
crops, in particular the vegetable and fruit 
industries. She has made contributions to the 
detection and taxonomy of several important 
plant pathogenic groups and to promoting 
the importance of collections in supporting 
accurate biosecurity. She has published 
over 80 research publications and many 
industry articles, and has trained a number of 
postgraduate students.

Professor Rebecca Ford 
Rebecca is Professor of Molecular Plant 
Pathology and Dean of Research, Faculty of 
Sciences, Griffith University. She completed 
her BSc at Griffith University and PhD at The 
University of Melbourne. A major research 
focus is pathology of pulse crops such as 
chickpea and lentil, particularly ascochyta 
blight and botrytis diseases. Her group’s 
research on pathogen variation and host 
resistance has contributed to molecular 
markers and diagnostic protocols that 
have been implemented at national and 
international levels. She also conducts 
research on tropical crops such as mango 
and sugarcane. She has co-authored over 
150 papers and book chapters. Rebecca 
contributes to training the next generation 
of plant pathologists through teaching in 

coursework degree programs and through the 
supervision of a large number of honours and 
higher degree by research students.

Professor Celeste Linde
After studying fungal population genetics 
in South Africa and Switzerland, Celeste 
took up a lecturing position at the Australian 
National University in Canberra. She has since 
developed significant research collaborations 
examining fungi in agriculture and the 
environment and along the way has been 
promoted to Professor. Her impressive 
publication record in high impact journals 
reflects the quality of her research and her 
ability to deliver relevant outcomes for science 
and industry. Specifically, she has made 
significant contributions to the Australian 
cereal industry, the truffle industry and to the 
conservation of endangered native orchids. 
She contributes to plant pathology through 
her activities as a journal editor and reviewer, 
grant reviewer, teacher, mentor and educator 
and as a renowned speaker at conferences and 
meetings.

Associate Professor Kim Plummer
Kim obtained her PhD from the University of 
Melbourne for studies on the blackleg fungus, 
Leptosphaeria maculans, with Professor 
Barbara Howlett. Soon after, she joined 
HortResearch New Zealand as a postdoctoral 
fellow, then was a Lecturer and Senior 
Lecturer at the University of Auckland until 
2005 when she moved to La Trobe University. 
She was President of APPS 2015-2017 and 
co-chaired the organising committee for 
the APPS conference in 2019. Kim has made 
a significant and sustained contribution to 
our understanding of the interactions of 
pathogens and their hosts at a cellular and 
molecular level and how this impacts control. 
She has published widely, with over 50 
refereed scientific publications, and has trained 
numerous postgraduate students.
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Dr Percy Wong
After completing a B.Sc. in Agriculture 
with Honours and PhD in plant pathology 
at the University of Sydney, Percy began 
a long and distinguished career at the 
NSW Department of Primary Industries 
researching soil-borne plant pathogens. He 
made critical contributions to understanding 
the epidemiology, population dynamics, 
suppression and biological control of 
Gaeumannomyces graminis var. graminis, 
causal agent of take-all in wheat, contributing 
significantly to the development of cultural 
practices that save Australian farmers an 
estimated $86 million per year. He has also 
made important contributions to root disease 
control in amenity horticulture, especially 
turf grass management. He has strongly 
promoted the discipline of plant pathology, 
being a long-term member of APPS, a regular 
delegate at APPS conferences, and publishing 
in Australasian Plant Pathology.

Distinguished Service Award
The Distinguished Service Award recognises 
members who have made outstanding 
contributions to the Society, through service, 
teaching, extension, office-holding or other 
activities considered beyond the normal 
expectations of their employment or duties, 
while also furthering the science of plant 
pathology.

Ms Jennifer Cobon
Jennifer’s ancestors were a pioneering north 
Queensland family. She has used that same 
spirit to advance nematology and plant 
pathology, making valuable contributions 
to APPS. Jennifer joined the Queensland 
Department of Primary Industries as a 
cadet in 1970, in the seed testing laboratory. 
She completed a Certificate of Biological 
Laboratory Techniques at the Queensland 
Institute of Technology. After raising a family, 
Jennifer returned to work for the Department 
under the supervision of Dr Graham 
Stirling. She is a leading experimentalist in 
nematology in Australia and has mentored 
others within the Australasian Association of 
Nematologists, as the newsletter editor, and 

as APPS Queensland Regional Councillor since 
2008. She convened the APPS conference in 
2017. The Society has greatly benefited from 
Jennifer’s pioneering heritage as she works 
tirelessly, inspiring others to follow.

Dr Lucy Tran-Nguyen
Lucy was the first molecular scientist to work 
as a plant pathologist in the (now) Northern 
Territory Department of Industry, Tourism and 
Trade. Starting in 2007, she single-handedly 
established plant molecular processes at 
the Berrimah Farm Science Precinct. This 
capacity quickly became essential for enabling 
collaboration in nationally funded research 
projects and effective management of 
biosecurity incidents, such as the outbreak of 
cucumber green mottle mosaic virus in 2014. 
Lucy has received several state and national 
awards, including the Chief Minister’s Award 
for Excellence and the AUSVEG Researcher of 
the Year, both in 2016. Lucy has contributed 
significantly to APPS as a Regional Councillor 
(2007-2013) and as convenor of the joint 18th 
APPS Conference and 4th Asian Conference 
on Plant Pathology in Darwin 2011. She is a 
strong advocate for plant pathology in the 
Northern Territory and Australasia.

APPS Awards
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Lester Burgess Award
The Lester Burgess award recognises members 
who have made exceptional contributions 
in the field of diagnostics and extension, or 
research communication, over a significant 
period of their career. An award can be made 
to an individual or group (team). While a 
significant publication record is desirable, the 
primary focus of the award is on contributions 
to the diagnosis of plant diseases, extension 
to clients in field crops, horticultural industries, 
forestry, natural ecosystems, and amenity 
plants, or research communication to clients 
and the general community.

Lester Burgess Award – 
Diagnostics and Extension

Dr Jennifer Davidson
Jenny has an almost 40-year research career 
with the South Australian government and 
is the authority on pulse pathology in South 
Australia and, arguably, in the southern 
Australian grain growing region. She has a 
highly-respected national and international 
profile as a leader and expert in epidemiology, 
disease management, and disease resistance 
screening for grains pathology research. 
Jenny has made exceptional contributions 
to the diagnosis of disease in pulse and 
oilseed crops, including ascochyta blight in 
chickpea, lentil and field pea as well as the 
outbreak of beet western yellows virus in 
canola in 2014. Likewise, she contributes to 
the extension of diagnostic information and 
disease management advice to the southern 
Australian grain growing regions.

Mrs Barbara Hall
Barbara was a horticultural plant pathologist at 
the South Australian Research and

Development Institute for over 40 years 
(1976–2019). She had a particular focus on 
grapevine and potato diseases. Her formidable 
knowledge of pathogen diagnostics and 
exceptional organisational skills were nationally 
and internationally regarded through 15 
years with the Subcommittee of Plant Health 
Diagnostics, where she oversaw the peer 
review, verification and endorsement of over 

35 National Diagnostic Protocols. Due to 
Barbara’s efforts Australia now has one of the 
largest collections of peer reviewed National 
Plant Diagnostic Protocols in the world. Also, 
Barbara has volunteered significant time to our 
Society, most notably in her 12-year stint as 
editor of APPS News.

Mr Denis Persley
Denis has worked on plant virology for over 50 
years and has consistently delivered outcomes 
which have been adopted by industry. 
These include identifying and managing 
major disease incursions into the vegetable 
industry, such as tomato yellow leaf curl virus 
and cucumber green mottle mosaic virus. 
Additionally, he has provided data and advice 
to Federal and State Biosecurity Agencies 
on etiology, epidemiology and management 
of virus diseases. Denis has also prepared 
numerous articles targeted to industry on 
disease management. He has co-authored 
two major extension publications; “Diseases 
of Fruit Crops“ and “ Diseases of Vegetable 
Crops”, which are key resources for students, 
academics and industry stakeholders in 
Australia and internationally.

APPS Awards
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Allen Kerr Postgraduate Prize
This award is in recognition of the outstanding 
contribution made by Allen Kerr AO to the 
field of plant pathology. The Allen Kerr 
Postgraduate Prize is awarded by the Society 
for the best piece of original research relevant 
to Australasia by a postgraduate student in the 
field of plant pathology. The prize is awarded 
on the basis of publication in refereed journals.

Dr Andrew Urquhart
Andrew gained his PhD at the University 
of Melbourne in 2020. He developed and 
applied molecular tools to discover key 
disease mechanisms in the plant pathogenic 
fungus Leptosphaeria maculans and also to 
characterize a potential biocontrol agent, 
Paecilomyces variotii. He discovered four new 
genes required for plant disease. He found 
remarkable parallels in the genome structures 
of L. maculans and P. variotii, suggesting 
the latter may have evolved from a plant 
pathogen, and defined the gene cluster for 
synthesis of the mycotoxin viriditoxin. Andrew 
also investigated the diversity of saprotrophic 
fungi in Australia, discovering and describing 
13 new species. Andrew’s research benefited 
from the new molecular tools and genomics 
approaches that he generated or utilised, 
providing a skill base for a future career in 
plant pathology. His thesis has resulted in ten 
peer-reviewed research publications to date.

APPS Awards Sub-committee, 
2021
Eileen Scott (Chair)

Colin Wellings

Andre Drenth

Matthew Laurence

Nga Thi Tran

APPS Awards
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APPS 2021 Bursary Recipients

Region Awardee

South Africa Khumbuzile Bophela

NSW Sophia Callaghan

NSW Donovin Coles

Lincoln, NZ Madhavi Dassanayaka

QLD Rebecca Degnan

WA Qurrat Ul Ain (Annie) Farooq

QLD Montana Hickey

Auckland, NZ Shannon Hunter

TAS Heru Indrayadi

WA Maninder Kaur

Canterbury, 
NZ

Justine Larrouy

QLD Amelia Limbongan

VIC Zali Mahony

QLD Andrea Matthews

Manawatu, 
NZ

Hannah McCarthy

QLD Mohamed Zakeel Mohamed 
Cassim

QLD Vheena Mohankumar

QLD Sabrina Morrison

QLD Kandeeparoopan Prasannath

NT Jane Ray

VIC Bianca Rodrigues Jardim

WA Lina Rozano

VIC Sabina Shrestha

TAS Chiranthika Sinhalagoda

VIC Reannon Smith

Auckland, NZ Erin Stroud

SA Florian Tanner

TAS Dharushana 
Thanabalasingam

TAS Brianna Walker

Australian Centre for International 
Agricultural Research (ACIAR) 
Developing Nation Recipients

 y Abhishek Gowda, Scientfic Officer, World 
Vegetable Center, India

 y Ana Mataitoga, Technical Officer, Ministry 
of Agriculture, Fiji

 y Angelika Maria Tugaga, Principal Research 
Scientist, Scientific Research Organisation 
of Samoa, Soma

 y Bounpheng Sihomchanh, Team Leader, 
National Agriculture and Forestry Research 
Institute, Vientiane, Lao PDR

 y Deni Emilda, Junior Researcher, Indonesian 
Tropical Fruit Research Institute, Indonesia

 y Dr Mereia Fong Lomavatu, Principal 
Research Officer, Plant Protection, Plant 
Protection, Ministry Of Agriculture, Fiji

 y Merlina H. Juruena, Faculty Research 
Collaborator, University of Southeastern 
Philippines, Philippines

 y Nitesh Datt, Principal Plant Protection 
Officer, Biosecurity Authority of Fiji, Fiji

 y Pramod Prasad, Scientist (Senior Scale), 
Regional Station, ICAR-Indian Institute of 
Wheat and Barley Research, India

 y Pratibha Singh, Regional Manager (South 
Asia), Australian Centre for International 
Agricultural Research (South Asia), India

 y Mr Prem Bahadur Magar, Scientist (S-1), 
Plant Pathology, National Plant Pathology 
Research Centre, Nepal Agricultural 
Research Council (NARC), Government Of 
Nepal

 y Riten Chand Gosai, Biosecurity and SPS 
Officer, Pacific Community (SPC), Fiji

 y Rowina T. Esconde, Senior Agriculturist, 
Provincial Agriculture Office of Davao del 
Norte, Mankilam, Philippines

 y Sila Isitolo, Supervisor, Agronomy, 
Agronomy, Research Station, Ministry of 
Agriculture, Forestry, Food and Fisheries, 
Tonga

APPS-funded bursaries:
This year the society is pleased to be 
supporting many students and early 
career researchers to attend the APPS2019 
Conference. Following our biggest response 
to a call for student bursaries we welcome the 
below successful applicants
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 y Ken Piseth, Project Officer of Forestry 
Administration, Department of Forest 
Plantation and Private Forest Development, 
Forestry Administration, Cambodia

 y Nilesh A. Chand, Chief Plant Protection 
Officer, Biosecurity Authority of Fiji (BAF), 
Fiji

 y Toloi Vasuidreketi, Research Officer, Ministry 
of Agriculture, Fiji

Alliance Bioversity-CIAT Developing 
Nation Recipients

 y Khonesavanh Chittarath, Head of Plant 
Pathology Unit, Plant Protection Center 
(PPC), Department of Agriculture, Laos

 y Le Thi Hang, Researcher, Plant Protection 
Research Institute of Vietnam (PPRI), 
Vietnam

 y Pinkham Vongphachanh, Plant Pathologist 
- Technician, Plant Protection Center (PPC), 
Department of Agriculture, Laos

NSW Crawford Fund Developing 
Nation Bursary Recipients

 y Tran Thi Kim Anh, Plant Protection Staff, 
Agrotechnology Center, Vietnam

 y Viengvilay Vorlachith, Plant Pathologist, 
Agriculture Section, Provincial Agriculture 
and Forestry Office, Champasak Province, 
Lao PDR

 y Vinh Dau Thi, Plant Pathologist, Nghe 
An Cultivation and Plant Protection Sub-
Department, Vinh, Vietnam

Victoria Crawford Fund Developing 
Nation Bursary Recipients

 y Chanokned Senwanna, PhD Student, 
Chiang Mai University

 y Eirene Brugman, Master Student, University 
Gadjah Mada

 y Farhad Saeidi Naeini, PhD Student, Iranian 
Research Institute of Plant Protection

 y Syafiqa Pramunadipta, PhD Student, 
University Gadjah Mada

Plant & Food Research, NZ 
Developing National Bursary 
Recipient

 y Sri Hidayat, Faculty Member, IPB University, 
Indonesia 

Plants Journal Student Bursary 
Recipient

 y Muhammad Umar, PhD Candidate, 
Tasmanian Institute of Agriculture, 
University of Tasmania, Australia

APPS 2021 Bursary Recipients



19     APPS ONLINE CONFERENCE | 23 – 26 NOVEMBER 2021

Professor Duncan Cameron
Co-Director, The Institute for Sustainable 
Food at The University of Sheffield

Duncan is the Professor of 
Plant and Soil biology and 
co-Director of the Institute 
for Sustainable Food at the 
University of Sheffield. He 
is an environmental 
microbiologist interested 
in the functional ecology 
and evolutionary biology 

of plant-microbial symbioses. His research is 
both fundamental and applied, taking basic 
biology in to practice in the form of microbial 
technologies for sustainable food production 
with a specific focus on plant immunity. 
Duncan’s work is international having held 
visiting fellowships in Australia and Germany. 
In 2015 Duncan was invited to address the 
Paris Climate negotiations (COP21). Duncan 
won the World Economic Forum’s Young 
Scientist award in 2013 and in 2021 won The 
Green Gown award, both for his translational 
research.

Dr. Lina Quesada-Ocampo
Associate Professor & Vegetable Pathologist, 
NC State University

Dr. Lina Quesada was born 
in Bogota, Colombia. She 
obtained B. Sc. degrees in 
Microbiology and Biology 
at Universidad de Los 
Andes in 2005 and a Ph.D. 
in Plant Pathology from 
Michigan State University 
(MSU) in 2010. Following a 

NIFA Postdoctoral Fellowship at MSU, she was 
appointed an Assistant Professor in the 
Department of Plant Pathology at North 
Carolina State University in 2013 and received 
early tenure and promotion to Associate 
Professor in 2018. Dr. Quesada is an extension 
plant pathologist that integrates genomics and 
molecular plant pathology into a research and 
extension program that addresses grower 
needs. She is focused on understanding how 
application of disease management strategies 
such as host resistance or fungicides, impact 
pathogen populations and how that 
information can be used to improve pathogen 

detection and control. Her research has been 
critical in improving cucurbit downy mildew 
management and halting epidemics of 
sweetpotato black rot, earning her numerous 
scientific awards.

Dr Laetitia Willocquet
Plant Disease Epidemiologist, INRAE, France

Laetitia Willocquet is a 
plant disease 
epidemiologist working at 
INRAE, France. She has 
worked in French and 
International Research 
Institutes, on a number of 
crops: rice diseases in 
tropical Asia; wheat, 

grapevine, strawberry, pea, and sunflower 
diseases in France; and bean and coffee 
diseases in Central America. She has worked 
on the analysis of the spatio-temporal 
development of epidemics, on the impact of 
plant diseases on crop yield, and on the use of 
quantitative resistance to manage plant 
diseases. These analyses involved 
experimental, statistical, and modelling 
approaches. Her current interest mainly 
focuses on wheat diseases, their variation over 
years and regions, and their impact on wheat 
production.

International Keynote Presenters
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Professor Roger Shivas
Professor (Mycology), Centre for Crop 
Health, University of Southern Queensland

Roger Shivas is a 
mycologist and plant 
pathologist, who has spent 
most of the last four 
decades discovering, 
collecting, preserving, 
identifying, classifying and 
naming fungi. He is a 
professor of mycology at 

the University of Southern Queensland and 
curator of the Queensland Plant Pathology 
Herbarium (BRIP) at the Department of 
Agriculture and Fisheries. His taxonomic 
research interests extend from oomycetes to 
fungi, covering downy mildews, pathogenic 
ascomycetes on plants and insects, rusts, 
smuts and yeasts.

Keynote Presenters

Professor Calum Wilson
Plant Pathologist, University of Tasmania

Professor Calum Wilson is 
a plant pathologist within 
the Tasmanian Institute of 
Agriculture (TIA) at the 
University of Tasmania. He 
has over 25 years’ 
experience in research and 
teaching. He actively 
works with a diverse range 

of plant diseases including those caused by 
viruses, bacteria, protozoa and fungi with a 
focus on those that induce significant disease 
in potato. He has a passion for the realisation 
and application of quality research by industry 
and is actively involved in connecting research 
and industry to deliver real-world benefits.



Program
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Program MONDAY 

Monday 22nd November
1100 – 1300 PRE-CONFERENCE WORKSHOP

1100 – 1300 Stay Connected with Plant Pathology Education
There are concerns that the skills in the discipline 
of plant pathology are declining through the 
disappearance of educational and training 
opportunities.          

APPS has periodically carried out reviews of teaching, training and capacity to 
meet the needs of plant pathology as a discipline throughout the region with 
systematic reviews done in 2006 and 2012. We will be running a further survey 
to assess changes over the last 9 years with the purpose of this workshop being 
to discuss the current status of and gaps in current training opportunities across 
Australasia, to hear from industry about their requirements, and to consider 
student needs.
The goal of the workshop is for the Society membership to develop a position 
document for lobbying government, education institutions, and funding bodies, 
and desirably suggest solutions to improve plant pathology education in the 
immediate and long term. This document will also be published in the Society’s 
journal Australasian Plant Pathology.
This is an exciting opportunity for everyone to help ensure the future of our 
discipline, so please come along, share your views and be included in this 
important work of the Society.
This workshop will be facilitated by the Society’s President: Dr Robin MacDiarmid, 
Plant & Food Research, New Zealand and Vice President: Dr Colleen Higgins, 
Auckland University of Technology.
Sponsored by   

Times are AEDT
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Tuesday 23rd November
1045- 1115 Delegate Networking Function

1115 – 1230 CONFERENCE OPENING PLENARY
Chairs: Associate Professor Kara Barry, Dr Robert Tegg

1115 – 1145 Official Opening
Acknowledgement to Country
President Address – Robin MacDiarmid

1145 – 1230 Keynote Speaker
Professor Calum Wilson
Professor Calum Wilson is a plant pathologist within the 
Tasmanian Institute of Agriculture (TIA) at the University of 
Tasmania. He has over 25 years’ experience in research and 
teaching. He actively works with a diverse range of plant 
diseases including those caused by viruses, bacteria, protozoa 
and fungi with a focus on those that induce significant disease 
in potato. He has a passion for the realisation and application 
of quality research by industry and is actively involved in 
connecting research and industry to deliver real-world benefits

(This presentation will not be recorded so please watch live).

Sponsored by

 

1230 – 1330 LUNCH & EXHIBITION

1330 – 1445 CONCURRENT SESSION ONE

Pathogenomics / 
molecular plant disease 
interactions
Chairs: Dr Morag Glen, 
Erin Stroud

Diagnostics and 
biosecurity
Chairs: Dr Luciano Rigano, 
Bianca Rodrigues Jardim

Modelling and risk 
analysis
Chairs: Dr Jason Scott, 
Amy Longmuir

A novel endogenous 
geminiviral element 
in macadamia is not 
associated with abnormal 
vertical growth
Mohamed Cassim 
Mohamed Zakeel

Capturing The 
Elusive; Utilization Of 
Hybridization Probes 
And Hts To Detect Low 
Titre Pathogens
Dr Natasha Brohier

(This presentation will not 
be recorded so please 
watch live)

Mapping the risk of 
drought-induced 
mortality in Pinus radiata 
plantations in Australia
Dr Angus Carnegie

Program TUESDAY 

Times are AEDT
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Unlocking the genome-
wide regulation of 
necrotrophic virulence 
by a fungal transcription 
factor through chromatin 
immunoprecipitation
Evan John

VirusCurate AU – 
working towards a 
curated plant virus 
reference collection for 
Australia
Dr Linda Zheng

Multicriteria analysis 
projects changes in 
the distribution of the 
defoliating and non-
defoliating pathotypes 
of Verticillium dahliae 
in New South Wales in 
future climate scenarios
Dr James Lawson, Dr 
Karen Kirkby

Small secreted RxLR 
Pm_10271 regulates 
the biotrophic to 
necrotrophic switch 
in the soil borne 
pathogen Phytophthora 
medicaginis
Donovin Coles

Cross-institutional 
collaboration speeds 
biosecurity response: A 
case study of Fusarium 
commune detection in 
Pinus radiata nursery 
production in Australia
Dr Sophia Callaghan

A spatio-temporal spore 
dispersal model for 
estimating the risk of 
blackspot in field peas on 
the South Australian Eyre 
peninsula
Dr Paul Melloy

Predector: an automated 
and combinative method 
for the predictive ranking 
of candidate effector 
proteins of fungal plant-
pathogens
Dr Darcy Jones

Loop mediated 
isothermal DNA 
amplification (LAMP) 
assays for rapid 
detection of Eutypa and 
Botryosphaeria dieback 
pathogens
Dr Regina Baaijens

(This presentation will not 
be recorded so please 
watch live)

Transmission of banana 
Blood disease
Jane Ray

The evolution of 
effectors in the banana 
pathogen Fusarium 
oxysporum f.sp. cubense
Dr Elizabeth Czislowski

(This presentation will not 
be recorded so please 
watch live)

Advancing detection of 
phytoplasmas on banana 
and coconut from Papua 
New Guinea
Dr Lilia C. Carvalhais

Botryosphaeria dieback 
in walnut orchards in 
Australia
Stella Antony

1445 – 1500 EXHIBITION BREAK

1500 – 1530 POSTER PRESENTATIONS ONE

In this session, you will be able to view ePosters at your leisure and interact via Live 
Q&A, with presenters standing by ready to answer your questions.

1530 – 1545 EXHIBITION BREAK

Program TUESDAY 

Times are AEDT
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1545 – 1700 CONCURRENT SESSION TWO

Plant disease 
management
Chairs: Brittany Oswald, 
Dr Tonya Wiechel

Microbiomes
Chairs: Dr Vadakattu 
Gupta, XinXin Song

Pathogen taxonomy and 
evolution
Chairs: Prof Brett 
Summerell, Stefania 
Bertazzoni

The ACC deaminase-
producing actinobacterial 
isolate has additive 
effects as a biocontrol 
agent against stem 
canker disease caused 
by Neoscytalidium 
dimidiatum on royal 
Poinciana
Professor Khaled El-Tarabily

Passaging can select 
for a suppressive 
phyllosphere community 
against bacterial speck 
disease in tomato
Hanareia Ehau-Taumaunu

Investigating species 
delimitations within 
the 16SrII phytoplasmas 
using genome data
Bianca Rodrigues Jardim

Integrated management 
of clubroot in winter 
oilseed rape based on 
soil DNA analyses and 
resistant cultivars
Associate Professor Ann-
Charlotte Wallenhammar

Characterisation of the 
endomicrobiome of 
grapevine nursery plants 
in Australia
Associate Professor 
Sandra Savocchia

(This presentation will not 
be recorded so please 
watch live)

Re-evaluation of the 
Podosphaera tridactyla 
species complex in 
Australia
Dr Reannon Smith

Relative susceptibility 
of potato cultivars 
to diseases caused 
by Spongospora 
subterranea f. sp. 
subterranea assessed in 
pot trials in South Africa
Dr Moleboheng Lekota

Temporal changes 
in the structure and 
diversity of the floral 
fungal community 
of Leptospermum 
scoparium (mānuka)
Justine Larrouy

A global analysis of the 
genome of grapevine red 
blotch virus and related 
grabloviruses
Dr Jeremy Thompson

Diversity of Poleroviruses 
in Tasmanian pea crops
Muhammad Umar

Attendance Supported by

Influence of 
biofumigation and green 
manuring on temporal 
ecosystem dynamics of 
vegetable cropping soil 
microbiome
Brianna Walker

The effect of drought 
stress in predisposing 
Prunus domestica 
(plum) to infection by 
Pseudomonas strains 
associated with bacterial 
canker of stone fruits in 
the Western Cape, South 
Africa
Dr Khumbuzile Bophela

Program TUESDAY 

Times are AEDT
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Detection and 
monitoring of fungicide 
resistance in the rice 
blast pathogen by 
innovative molecular 
methods
Dr Andrea Kunova

The effect of climate and 
agronomic practices on 
the fungal composition 
and mycotoxin 
contamination of 
commercial wheat grain 
in South Africa
Huibrecht Schreuder

Variation in fumonisin 
production by different 
clonal isolates of 
Fusarium verticillioides 
MRC 826 in maize in 
planta
Dr Mariska Lilly
(This presentation will not 
be recorded so please 
watch live)

1700 – 1715 STRETCH BREAK

1715 – 1800 PLENARY SESSION ONE
Chair: Professor David Guest

1715 – 1800 Keynote Speaker
Dr Laetitia Willocquet
Laetitia Willocquet is a plant disease epidemiologist working 
at INRAE, France. She has worked in French and International 
Research Institutes, on a number of crops: rice diseases in 
tropical Asia; wheat, grapevine, strawberry, pea, and sunflower 
diseases in France; and bean and coffee diseases in Central 
America. 

Program TUESDAY 

Times are AEDT
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Program WEDNESDAY 

Times are AEDT

She has worked on the analysis of the spatio-temporal development of epidemics, 
on the impact of plant diseases on crop yield, and on the use of quantitative 
resistance to manage plant diseases. These analyses involved experimental, 
statistical, and modelling approaches. Her current interest mainly focuses on 
wheat diseases, their variation over years and regions, and their impact on wheat 
production.

Estimating the impacts of plant diseases and assessing pathways for research 
to deliver sustainable disease management strategies

Synopsis:
Plant pathogens are part of plant ecosystems. When they affect crops, losses in the 
range of 10-40% are estimated, depending on the crop and region of the world. A 
range of approaches exist to estimate crop losses resulting from disease epidemics, 
to identify and to quantify their underlying processes. There are approaches, too, 
to conduct scenario analyses to inform stakeholders. Informed decisions can then 
be made, be it for setting priorities in research and breeding programs, or for 
policies related to disease management. Bottlenecks and avenues are discussed.

Wednesday 24th November
1030 – 1115 STUDENT MENTORING SESSION

1030- 1115 Student Mentoring Session                        
Sponsored by Plant Health Australia

The purpose of this session is to provide a professional 
development opportunity for you, our students and early 
career plant pathologists.  You will have the opportunity to chat 
with leaders in our industry and identify ways to help progress 
your career and connect with mentors. Please note this session 
will NOT be recorded so we do encourage you to join live.
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1115 - 1145 MORNING TEA & EXHIBITION

1145 – 1300 CONCURRENT SESSION THREE

Plant disease 
management
Chairs: Montana Hickey, 
Dr Len Tesoriero

Diagnostics and 
biosecurity
Chairs: Dr Alison Dann, 
Jane Ray

Microbiomes
Chairs: Eda Barsalote, Dr 
Helen Hayden

Extensive allelic variation 
at the target gene 
ERG11/Cyp51 confers 
widespread resistance 
to DMI fungicides in 
the canola pathogen 
Leptosphaeria maculans
Dr Jack Scanlan

Tissue Blot – 
Hybridisation Chain 
Reaction (TB-HCR): A 
novel assay for high 
throughput identification 
of viruses
Dr Fiona Filardo
(This presentation will not 
be recorded so please 
watch live)

Untangling the Gordian 
knot of Verticillium wilt 
suppression in cotton 
soils
Dr Gupta Vadakattu

Detecting fungicide 
resistance in net blotch 
pathogens: A phenotypic 
and genotypic workflow
Dr Noel Knight

Nanopore Diagnostics 
for plant pathology
Dr Tonny Kinene

Effect of Verticillium wilt 
on the cotton-associated 
soil microbiomes
Bruna Batista

Cold plasma vs fungicide: 
exploring options to 
manage Fusarium head 
blight and mycotoxin 
accumulation in wheat 
grain in the field
Maninder Kaur

Measurement of the 
fungal sterol, ergosterol 
as an indicator of grey 
mould contamination of 
wine grapes
Professor Christopher 
Steel

Soil health indicators and 
soil microbiomes
Phil Kay

(This presentation will not 
be recorded so please 
watch live)

Suppression of 
saprophytic fungal 
growth on oaten hay 
using fungicides
Dr Kylie Chambers, Dr Hari 
Dadu

Identification 
of pathogenic 
Agrobacterium species
Elisse Nogarotto

(This presentation will not 
be recorded so please 
watch live)

Vegetated ground cover 
provides resources 
to support a resilient 
banana microbiome
Dr Tony Pattison, Dr Hazel 
Gaza

Optimising fungicide 
sprays for botrytis 
diseases in pulse crops 
using Narrow Band 
IoT data telemetry 
to monitor canopy 
microclimate
Dr Mohsen Khani

A rapid identification of 
invertebrate pests at the 
borders using MinION 
sequencing of DNA 
barcodes
Dr Shamila Abeynayake

Stubble and senesced 
leaves are the primary 
sites of ice nucleation 
activity in wheat
Dr Amanuel Bekuma

1300 - 1400 LUNCH & EXHIBITION

Program WEDNESDAY 

Times are AEDT
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1400 - 1450 PLENARY SESSION TWO
Chair: Dr Jacqueline Edwards

1400 – 1450 The Daniel McAlpine Lecture
Dr Rob (Robert) Magarey
Rob has worked with the Australian sugarcane industry for 
over 40 years, researching many diseases; the development of 
appropriate management strategies has been the ultimate goal. 

His initial emphasis was on soil-borne diseases, including one caused by a 
previously undescribed Oomycete, Pachymetra chaunorhiza – a pathogen 
unique to Queensland cane-fields. He has since worked on diseases of bacterial, 
fungal, protozoan, and phytoplasma origin. Research projects have taken him 
on quarantine surveys around the northern Australian, Torres Strait and PNG 
coastlines, to identify potential pest and disease threats to Australia. He has led 
8 international research projects involving PNG and Indonesian scientists, with a 
focus on the aetiology and management of pests and diseases. He has close links 
with scientists around the world and is a past-President of APPS.
Dirt-boot pathology in an international setting: experiences to learn from and 
enjoy
The paper addresses disease issues related to Rob’s Australian and overseas 
sugarcane experience. Difficulties associated with working locally and overseas 
will be discussed and the challenges facing those who use both traditional and 
advanced technologies. Disease epidemics have been part and parcel of the 
Australian sugarcane industry; research to minimise the scale of these events and 
their economic effects, will be outlined. Situations as diverse as developing assays 
based on household bleach, to applying DNA technology to sugarcane juice, to 
chartering flights to remote parts of PNG are the type of activities undertaken by a 
‘dirt-boot’ sugarcane pathologist. Running into a pack of barking dogs in Thailand 
is a different story.

Program WEDNESDAY 

Times are AEDT
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1450 – 1515 AFTERNOON TEA & EXHIBITION

1515 – 1630 CONCURRENT SESSION FOUR

Pathogenomics / 
molecular plant disease 
interactions
Chairs: Donovin Coles, Dr 
Pratibha Singh

Plant disease ecology 
and epidemiology
Chairs: Assoc Prof 
Kara Barry, Chiranthika 
Sinhalagoda

Diagnostics and 
biosecurity & Disease
Chairs: Dr Reannon Smith, 
Tamil Thangavel

Can You SPOT 
the difference? 
Understanding a disease 
complex through 
visualisation of co-
infecting pathogens
Dr Kar-Chun Tan

Investigating the role of 
honey bees in CGMMV 
epidemiology
Shreya Patel

Ophiostomatoid fungi 
associated with pine 
and pine bark beetles in 
south eastern Australia
Conrad Trollip

The flax-rust AvrP 
effector protein appears 
to be a bifunctional 
effector targeting 
both glucose and RNA 
metabolism in flax
Ayesha Akram

Characterization of 
Pseudomonas syringae 
strains from cherry 
orchards in Central 
Otago
Virginia Marroni

Molecular diversity of 
Cucumber green mottle 
mosaic virus in Australia
Joanne Mackie

Identification and 
correction of phase 
switches with Hi-C 
data in the Nanopore 
and HiFi chromosome-
scale assemblies of 
the dikaryotic leaf rust 
fungus Puccinia triticina
Dr Jana Sperschneider

Evaluating the impact of 
primary and secondary 
inoculum on systemic 
downy mildew spread in 
opium poppy
Dharushana 
Thanabalasingam

(This presentation will not 
be recorded so please 
watch live)

Examination of powdery 
mildew specimens in 
Australian mungbean 
and black gram paddocks 
reveals the identification 
of two very different 
species causing one 
disease
Lisa Kelly

Molecular modelling of 
the structure of fungal 
effector proteins
Lina Rozano

Survey of diseases 
in Australian almond 
orchards
Dr Tonya Wiechel

Yield losses in wheat 
and barley caused by 
barley yellow dwarf virus 
infection in Victoria
Narelle Nancarrow

Program THURSDAY 
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Comparative 
genomic studies 
of Curtobacterium 
flaccumfaciens pv. 
flaccumfaciens isolates 
from Australia and 
overseas reveal diverse 
plasmid profiles 
potentially associated 
with pathogenicity
Dr Niloofar Vaghefi

(This presentation will not 
be recorded so please 
watch live)

Potential climate change 
impacts on myrtle rust 
risk in Aotearoa New 
Zealand
Dr Rebecca Campbell

1630 – 1700 AWARD PRESENTATIONS

Thursday 25th November
1000 – 1030 Delegate Networking Function

1030 – 1145 CONCURRENT SESSION FIVE

Pathogenomics / 
molecular plant disease 
interactions
Chairs: Justine Larrouy, Dr 
Jonathan Plett

Emerging pests/diseases
Chairs: Dr Toni Chapman, 
Yuzhu Liu

Plant disease ecology 
and epidemiology
Chairs: Dr Jay Anderson, 
Dr Dolf DeBoer

Developing molecular 
‘fingerprinting’ of myrtle 
rust disease to facilitate 
strategies in monitoring 
and control
Dr Michelle Moffitt

Etiology and 
distribution of dragon 
fruit (Hylocereus 
spp) diseases in the 
Philippines
Dr Mark Angelo Balendres

(This presentation will not 
be recorded so please 
watch live)

Epidemiology of stem 
rot caused by Sclerotinia 
sclerotiorum in Canola
Dr Ravjit Khangura

The multicopy 
effector gene ToxB of 
Pyrenophora tritici-
repentis
Dr PaoTheen See

(This presentation will not 
be recorded so please 
watch live)

Investigating the 
pathogenicity of fungi 
associated with panicle 
blight in avocado (Persea 
americana) orchards
Montana Hickey

Bud rot infection on 
kiwifruit buds
Dr Shahjahan Kabir

Program THURSDAY 
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Uncovering the role and 
transcriptional dynamics 
of the salicylic acid and 
jasmonic acid defence 
networks in the response 
to opposing microbial 
pathogens in Actinidia 
chinensis
Erin Stroud

Internal fruit-rot and 
crown-rot disease 
on zucchini by 
Pseudomonas syringae in 
Australia
Noel Djitro
(This presentation will not 
be recorded so please 
watch live)

Genetic diversity and 
production limiting 
potential of soybean 
dwarf virus in Australian 
grain and pasture 
legumes
Dr Benjamin Congdon

Pan-pathogenomic 
investigation of the 
pathogenicity gene 
contents of cereal 
necrotroph regional 
populations
Dr James Hane

Buffalo grass yellowing 
– an emerging threat 
to the Australian turf 
industry
Dr Nga Tran

Carlavirus: is it a risk for 
beans in Australia?
Dr Cherie Gambley

(This presentation will not 
be recorded so please 
watch live)

The use of synchrotron 
X-ray fluorescence 
microscopy to study the 
“battle for nutrients” 
between plant and 
pathogen
Dr Fatima Naim

Ongoing surveillance of 
Blackleg disease complex 
in certified seed potatoes
Nellie Malseed

Effects of vapour 
pressure deficit on flower 
blight pathogens and 
disease incidence in 
macadamia
Kandeeparoopan 
Prasannath

1145 – 1215 MORNING TEA & EXHIBITION

1215 – 1300 PLENARY SESSION THREE
Chair: Dr Jason Scott

1215 – 1300 Keynote Speaker
Dr. Lina Quesada-Ocampo
Dr. Lina Quesada was born in Bogota, Colombia. She obtained 
B. Sc. degrees in Microbiology and Biology at Universidad de 
Los Andes in 2005 and a Ph.D. in Plant Pathology from Michigan 
State University (MSU) in 2010. 

Program THURSDAY 
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Following a NIFA Postdoctoral Fellowship at MSU, she was appointed an Assistant 
Professor in the Department of Plant Pathology at North Carolina State University 
in 2013 and received early tenure and promotion to Associate Professor in 2018. Dr. 
Quesada is an extension plant pathologist that integrates genomics and molecular 
plant pathology into a research and extension program that addresses grower 
needs. She is focused on understanding how application of disease management 
strategies such as host resistance or fungicides, impact pathogen populations and 
how that information can be used to improve pathogen detection and control. Her 
research has been critical in improving cucurbit downy mildew management and 
halting epidemics of sweetpotato black rot, earning her numerous scientific awards
.
From the field to the lab and back: Translational strategies to improve disease 
management in vegetable crops
Pseudoperonospora cubensis, an obligate oomycete pathogen, causes cucurbit 
downy mildew (CDM) on a broad range of host plants including cucumber, 
cantaloupe, watermelon, pumpkin, and squash. In 2004, CDM re-emerged in the 
United States (US) by overcoming host resistance in cucumber and fungicides 
used for disease control in other cucurbits. Population genetics analysis revealed 
two host-adapted clades in P. cubensis with clade 1 preferentially infecting squash, 
pumpkin, and watermelon, and clade 2 infecting cucumber and cantaloupe. 
Using Next Generation Sequencing (NGS), species-specific and host-preference 
diagnostic markers were identified in the nuclear genome and developed into 
qPCR assays. Clade-specific assays were able to detect low amounts of P. cubensis 
sporangia sampled using spore traps as a first step to develop a biosurveillance 
system for CDM. Assays to detect resistance to Carboxylic Acid Amide (CAA) and 
Quinone Outside Inhibitor (QoI) fungicides were also developed and indicated 
widespread fungicide resistance in both clades for QoIs but showed that clade 
2 isolates are less sensitive to CAAs than clade 1. Similarly, effector repertoire 
analyses in clade 1 and clade 2 isolates revealed effectors with clade specific 
occurrence or expression during host colonization. Overall, findings indicate that 
understanding population clade composition is critical for effective management 
of P. cubensis using crop-specific cultural practices, chemical control, and host 
resistance. 

(This presentation will not be recorded so please watch live)

Sponsored by

1300 – 1400 LUNCH & EXHIBITION

Program FRIDAY 
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1400 – 1515 CONCURRENT SESSION SIX

Plant disease 
management
Chairs: Dr Sophia 
Callaghan, Dr Noel Knight

Diagnostics and 
biosecurity
Chairs: Peter Cross, Dr 
Catia Delmiglio

Host resistance 
breeding/ Pathogen 
taxonomy and evolution 
/ Other
Chairs: Dr Mark Balendres, 
Dr Sarah Collins

Giving fungal pathogens 
the silent treatment: 
development of an RNAi-
mediated control for 
myrtle rust
Rebecca Degnan

Nextflow-VSD: An end-
to-end bioinformatics 
plant Virus Surveillance 
and Diagnosis workflow 
for Post Entry Quarantine 
testing
Dr Marie-Emilie Gauthier

Development of resistant 
genetic stocks for tan 
spot management in 
wheat
Dr Manisha Shankar

RNAi vaccines as a novel 
control for invasive plant 
pathogens
Dr Anne Sawyer

MyPestGuide™ Reporter 
– disease diagnosis in the 
digital age
Dr Margaret Uloth

Quantifying the 
resistance of Australian 
wheat genotypes to 
Pratylenchus thornei 
based on a continuous 
metric from a factor 
analytic mixed model
Bethany Rognoni

What options do organic 
growers have during a 
biosecurity incursion? 
A case study with 
blueberry rust
Associate Professor Kara 
Barry

Oxford Nanopore 
Technologies for plant 
virus screening
Dr Lia Liefting

Susceptibility screening 
of chilli (Capsicum 
frutescens) against 
bacterial leaf spot, 
caused by Xanthomonas 
euvesicatoria, using 
quantitative PCR
Desi Utami

Myrtle Rust Management 
& Control: Evaluating 
the efficacy of potential 
fungicide-adjuvant 
combinations for control 
of myrtle Rust in New 
Zealand
Dr Kwasi Adusei-Fosu

A novel real-time PCR for 
detection of the western 
gall rust pathogen 
Cronartium harknessii on 
Pinus species
Dr Hui Wen Lee

Searching for molecular 
pathways that enable 
lifestyle-specific 
responses by plants 
when confronted with 
pathogenic versus 
mutualistic microbes
Dr Jonathan Plett

Influence of sap 
flow on severity of 
diseases caused by 
Botryosphaeriaceae
Vheena Mohankumar

PIC@PEQ: The 
Development and 
Implementation of 
Innovation in Biosecurity
Dr Adrian Dinsdale, Mark 
Whattam

A Population Genomic 
Approach to Genetic 
Diversity and Genome 
Evolution of Phytophthora 
cinnamomi in Australia
Amy Longmuir

1515 – 1545 POSTER PRESENTATIONS TWO

In this session, you will be able to view ePosters at your leisure and interact via Live 
Q&A, with presenters standing by ready to answer your questions.

Program FRIDAY 
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1545 – 1630 AGM

1630 – 1700 Delegate Networking Function

Friday 26th November
0945 – 1015 POSTER PRESENTATIONS THREE

In this session, you will be able to view ePosters at your leisure and interact via Live 
Q&A, with presenters standing by ready to answer your questions.

1015 – 1100 PLENARY SESSION FOUR
Chair: Associate Professor Kara Barry

1015 – 1100 Keynote Speaker
Professor Duncan Cameron
Duncan is the Professor of Plant and Soil biology and co-
Director of the Institute for Sustainable Food at the University 
of Sheffield. He is an environmental microbiologist interested 
in the functional ecology and evolutionary biology of plant-
microbial symbioses. His research is both fundamental and 
applied, taking basic biology in to practice in the form of 

microbial technologies for sustainable food production with a specific focus on 
plant immunity. Duncan’s work is international having held visiting fellowships in 
Australia and Germany. In 2015 Duncan was invited to address the Paris Climate 
negotiations (COP21). Duncan won the World Economic Forum’s Young Scientist 
award in 2013 and in 2021 won The Green Gown award, both for his translational 
research.
. 
Decoding the secret language of soils: chemical signalling in the rhizosphere 
and it’s consequences for plant health
“Despite the staggering technological achievements of agriculture, we owe our 
entire existence on this planet to a six-inch layer of soil and the fact that it rains”

The soil is the foundation of most terrestrial life on the Earth yet soil as a 
resource and its staggering complexity is often ignored, undervalued and under 
appreciated, non-more so than the amazing array of organisms that make soil 
their home. The soil is a repository of information as well as an information 
superhighway where signals are exchange between the soil organisms including 
plants, animals and microbes. These, usually chemical, signals have been hard 
to detect and to decode but advances in analytical methodologies now allow 
us to eaves drop on these conversations as never before and understand how 
plants can form beneficial symbiosis as well and sense and defend themselves 
against pathogens. Here I have selected some examples of how soil organisms 
communicate with each other and the wider consequences of those conversations 
for soil ecosystems and plant health

1100 – 1115 MORNING TEA & EXHIBITION

Program FRIDAY 
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Program FRIDAY 

1115 – 1230 CONCURRENT SESSION SEVEN

Plant disease 
management
Chairs: Prof Eirian Jones, 
Xian Yu

Diagnostics and 
biosecurity
Chairs: Dr Cherie Gambley, 
Umar Muhammed

Plant disease ecology 
and epidemiology
Chairs: Sara Blake, Dr 
Rebecca Campbell

Sensitivity of Plasmopara 
viticola (downy mildew) 
to fungicides and the 
occurrence of associated 
mutants in isolates from 
Australian vineyards
Dr Ismail Ismail

(This presentation will not 
be recorded so please 
watch live)

Xylella spp.: The journey 
to develop a new 
National Diagnostic 
Protocol
Dr Toni Chapman

Release and 
establishment of 
the biocontrol agent 
Kordyana brasiliensis 
on the environmental 
weed wandering 
trad (Tradescantia 
fluminensis) across New 
South Wales
Isabel Zeil-Rolfe

Positioning strip trials 
for robust evaluation 
of spatially variable 
responses to crop 
protection practices in 
vineyards
Xinxin Song

Improved diagnostics 
for Xylella fastidiosa 
through high throughput 
sequencing
Dr Pragya Kant

In vitro mating 
preference between or 
within the two forms of 
Pyrenophora teres and 
their hybrids
Buddhika Dahanayaka

Retention of grapevine 
leafroll-associated virus 
3 by Pseudococcus 
calceolariae and 
transmission to 
grapevines and Nicotiana 
benthamiana but not 
clover
Brogan McGreal, Rebecca 
Gough

Plant bacteria to 
identify? Which method 
should I use?
Dr Dominie Wright

Investigation of mimosa 
bush dieback

Amelia Limbongan

Reducing disease 
incidence of Verticillium 
wilt of cotton with 
cropping sequences 
that reduce pathogen 
inoculum and maintain 
overall soil biological 
health
Dr Linda Smith

Protecting our 
blueberries: new 
diagnostic tools for 
unwanted pathogens
Dr Karthikeyan Dharmaraj

Predicting disease 
severity of chickpea 
affected by Ascochyta 
blight using multi-scale 
phenotyping data
Florian Tanner

Times are AEDT
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Cross-inoculation of 
commercial agriculture 
tree species, native and 
non-native species with 
isolates collected from 
different host species
Heru Indrayadi

Implementation of 
Virus Surveillance and 
Diagnosis bioinformatics 
pipeline on Galaxy 
Australia platform for 
real-time post entry 
quarantine testing of 
exotic viruses and viroids
Dr Ruvini Lelwala

Incidence of Banana 
Bunchy Top Disease in 
Java, Indonesia and The 
Role of Banana Aphids as 
Insect Vector
Dr Sri Hidayat
(This presentation will not 
be recorded so please 
watch live)
Attendance Supported by

1230 – 1330 LUNCH & EXHIBITION

1330 – 1415 PLENARY SESSION FIVE
Chair: Professor Brett Summerell

1330 – 1415 Keynote Speaker
Professor Roger Shivas
Roger Shivas is a mycologist and plant pathologist, who has 
spent most of the last four decades discovering, collecting, 
preserving, identifying, classifying and naming fungi. He is a 
professor of mycology at the University of Southern

Queensland and curator of the Queensland Plant Pathology Herbarium (BRIP) at 
the Department of Agriculture and Fisheries. His taxonomic research interests 
extend from oomycetes to fungi, covering downy mildews, pathogenic 
ascomycetes on plants and insects, rusts, smuts and yeasts

Are taxonomists fiddling while Rome burns?
As the dust settles on the international climate negotiations at COP 26, Glasgow, 
the urgency to preserve biodiversity has been put in sharp focus. The preservation 
of biodiversity is a good thing. It is good for reducing both CO2 levels and global 
warming through maintaining forests. And it is good for agriculture, food security 
and biosecurity. Biodiversity keeps soils fertile, air and water clean, and provides 
natural predators that reduce pests and diseases. Taxonomists play a critical role 
in the preservation of biodiversity. Taxonomists seek to discover and describe 
all forms of life on Earth, including bacteria, fungi, nematodes and viruses. Yet 
something is not working. Take the Fungi as an example. Of an estimated 3 million 
species on Earth, only 150,000 (5%) have been described since modern taxonomy 
started with Carl Linnaeus’ Species Plantarum in 1753. In this calendar year 2021, 
only 2,784 new fungal species were added, which is less than 0.1% of the estimated 
total. What has gone wrong? Are taxonomists the solution or the problem?

Brought to you by .
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1415 – 1530 CONCURRENT SESSION EIGHT

Pathogenomics / 
molecular plant disease 
interactions
Chairs: Sadegh Balotf, Dr 
Anne Sawyer

Plant disease 
management
Chairs: Dr Andrew Taylor, 
Dr Robert Tegg

Community/industry 
engagement/extension
Chairs: Susan Archer, 
Christine Horlock

Fight back Dieback: 
Host-oomycete 
pathogen proteome 
response profiling to 
the application of the 
chemical control agent/
biostimulant phosphite
Christina Andronis

Characterization of 
potato rhizosphere 
bacteria capable of 
degrading metabolites 
linked to germination 
of Spongospora 
subterranea resting 
spores and their impact 
on potato root exudate 
profile and plant growth
Eda Barsalote-Wei

Indigenous responses to 
Taonga (native treasures) 
impacted on by new 
and invasive biosecurity 
incursions
Alby Marsh

New approaches to 
unravel the functions of 
oomycete elicitins
Aayushree Kharel

Potato virus A genetic 
variability and enhanced 
visual symptom 
identification using floral 
symptoms
Bryden Bird

A positive impact of 
COVID-19 on food 
security?
Professor David Guest

What wicked games 
Phytophthora cinnamomi 
plays in planta
Barry Schroeter

Adopting geospatial 
data mapping tools 
to enhance disease 
surveillance in certified 
seed potato crops
Dr Nigel Crump

Poverty Alleviation, Cash 
Crops and Plant Disease
Dr Kylie Ireland, Dr Sophia 
Callaghan
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Is the glycoprotein 
responsible for the 
differences in dispersal 
rates of the different 
lettuce necrotic yellows 
virus?
Eko Yakso Prabowo

Evaluation of Loop-
mediated isothermal 
amplification (LAMP) 
to detect Sweetpotato 
Feathery Mottle Virus 
(SPFMV) for inclusion 
in the Australian 
sweetpotato virus 
testing program
Sandra Dennien
(This presentation will not 
be recorded so please 
watch live)

Determining the 
potential economic 
impact of the newly 
discovered Citrus viroid 
VII
Grant Chambers

Investigating Avr3 
effector function and 
activation of signal 
transduction and 
defence responses 
following recognition by 
l-3
Sharmin Rima

Let’s flatten the disease 
curve in garlic!
Sari Nurulita
(This presentation will not 
be recorded so please 
watch live)

The Australian Fungicide 
Resistance Extension 
Network (AFREN): 
Empowering Aussie grain 
growers to reduce the 
emergence and manage 
the impacts of fungicide 
resistance
Dr Kylie Ireland

1530 – 1600 Conference Close and Prizes 
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Eggplants with moderate resistance to bacterial wilt (Ralstonia solanacearum species 
complex) identified in the Philippine germplasm collection
Dr Mark Angelo Balendres

Influence of 1-Methylcyclopropene (1-MCP) Soil Treatment on Foliar Diseases Management 
of Wheat
Dr Salina Banu

Simultaneous detection and quantification of ‘Candidatus Phytoplasma asteris’ and 
‘Candidatus Phytoplasma fraxini’ by multiplex real-time qPCR
Professor Liliana Franco-Lara

Pectobacterium brasiliense 1692 outer membrane vesicles (OMVs) in microbial interactions
Kothibe Precious Sedibane

In-vitro analysis of suppressive effects of soil fungal isolates on commonly occurring soil-
borne pathogens
Galaletsang Segone, Dr Khosi Ramachela

Sensitivity of Diaporthe gulyae causing Phomopsis stem canker of sunflower to 
fluxapyroxad, pyraclostrobin, and tebuconazole
Ruchika Kashyap

Evaluation of various treatments for management of diseases caused by Spongospora 
subterranea f. sp. subterranea in potato fields in South Africa
Jacquie Van Der Waals

Pathogenic variation and antibiotic response of collected isolates (Xoo)
Sadam Hussain Bhutto

Suppression of Phytophthora root rot in avocado (Persea indica) and microbial profiling the 
soil following addition of soil additives
Qurrat Ul Ain Farooq

Mislabeled, missed and mystery seeds: is low-dose irradiation a solution to Australia’s sneaky 
seed situation?
Dr Alicia Hetherton

Understanding the genetic basis of resistance again vascular streak dieback disease of cacao
Gurpreet Singh

Susceptibility of pruning wounds to grapevine trunk disease pathogens.
Matthew Ayres

Can the addition of adjuvants to fungicide improve spray coverage of wounds and control of 
eutypa dieback?
Matthew Ayres

Incidence and Importance of turnip yellows virus in Victorian canola and pulse crops: a field 
study conducted over six years
Dr Mohammad Aftab

Inhibition of in vitro mycelial growth of Sclerotinia sclerotiorum by Brassica juncea ‘Caliente 
199’ at different growth stages and plant moisture levels
Madhavi Dassanayaka

Poster Session 1 TUESDAY
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Spore germination of the obligate biotroph Spongospora subterranea: transcriptome 
analysis reveals dormant spore and germination associated genes
Sadegh Balotf

An in vitro bioassay for rapid screening of potato cultivars for resistance to powdery scab 
disease based on observations of root attachment by pathogen zoospores
Xian Yu

Developing a proof of concept for Cas12a and LAMP as an in-field detection tool for Xylella 
fastidiosa
Thomas Farrall

Wild chickpea, the basis for genetic improvement to root lesion nematode (Pratylenchus 
neglectus)
Hannah Rostad

Natural co-infection of the two pathotypes (defoliating and non-defoliating) of Verticillium 
dahliae in field-grown cotton plants in New South Wales, Australia
Dr Duy Le

Identification of novel virulence factors in Dothideomycete pathogens (This presentation will 
not be available to watch after the conference so please view during the poster session)
Hannah McCarthy

Whole genome assembly, comparative pan genomics and population genetics of the AB 
pathogen complex of field pea (P. pinodes, P. pinodella and P. koolunga)
Yvonne Ogaji

Robust detection of Ramularia collo-cygni from barley using triplex probe-based PCR
Dr Noel Knight

Transcriptome analysis of chickpea-Pratylenchus thornei interaction reveals candidate genes 
for resistance
Sonal Channale

The influence of nitrogen on the banana soil microbiome (This presentation will not be 
available to watch after the conference so please view during the poster session)
Dr Hazel Gaza

Managing dieback in native forests with diverse Phytophthora communities: consideration of 
inter and intra-specific variation in response to phosphite
Shannon Hunter

Stubble trouble! Moisture and pathogen fitness drive colonisation of cereal stubble by three 
cereal pathogens
Toni Petronaitis

Adavelt™® active (florylpicoxamid) – a new broad spectrum disease control fungicide (This 
presentation will not be available to watch after the conference so please view during the poster 
session)
Greg Wells

An automated spore trap and analysis system for disease management in cereal crops
Lewis Collins

Poster Session 1 TUESDAY
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Frequency of peanut crop in a rotation affects soil microbial composition, as revealed by 
comparative 16S amplicon sequencing 
Asfakun Siddika

Spores Wars: Attack of the Pathogens
Dr Kar_Chun Tan

Plant priming induced by seaweed extracts reduces infection by Phytophthora cinnamomi
Dr Md Tohidul Islam

Sampling plant-parasitic nematodes in sugarcane crops
Dr Tony Pattison

Resistant rotation crops to reduce root-knot nematodes in sweetpotato production
Jennifer Cobon

Cold plasma inactivation of naturally occurring fungi, artificially inoculated Fusarium 
graminearium and associated mycotoxins in wheat grain
Maninder Kaur

Remote sensing and artificial intelligence to improve early detection and response to 
biosecurity threats
Dr Angus Carnegie

Phytophthora species present in Australian almonds
Simone Kreidl

Development of diagnostics using a genome wide association tool for Moko disease in 
bananas
Dr Vivian Rincon Florez

Response of commercial Jujube cultivars to Phoma glomerata causal agent of fruit shrinking 
disease in Western Australia
Dr Hossein Golzar

Adavelt™® active (florylpicoxamid) – a novel fungicide for Septoria leaf blotch management 
in wheat in Australia (This presentation will not be available to watch after the conference so 
please view during the poster session) 
Greg Wells

Genetic diversity of Macrophomina species associated with sorghum in Australia
Dr Barsha Poudel

The light at the end of the tunnel: First results on the effect of some fungicides in controlling 
Gnomoniopsis smithogilvyi the causal agent of chestnut rot
Matias Silva-Campos

The blues of north Queensland blueberries
Kathy Grice

Diseases of pulse crops in Western Victoria: 2019 and 2020
Dr Bhanu Kalia

Multiple independent resistances to different diseases found in a biparental barley 
population
Jordi Muria-Gonzalez

Poster Session 2 THURSDAY
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Evaluation of Fungi Associated With Dieback of Mimosa Bush (Vachellia farnesiana) for 
Woody Weed Biological Control
Amelia Limbongan

Distribution of ramularia across the Australian grain belt
Andrea Hills

Effect of Time and Cultivar on the Transmission of Sweetpotato Leaf Curl Virus by Silverleaf 
Whitefly
Mary Firrell

Screening clones of native pepper (Tasmannia lanceolata) for resistance against 
Phytophthora cinnamomi
Chiranthika Sinhalagoda, Matthew Wilson, Professor David Cahill, Associate Professor Kara Barry

Be(e) aware: Pollinating honey bees can be a vector for CGMMV in watermelons
Dr Darsh Rathnayake

Effect of Serratia marcescens on root-knot nematode of pistachio 
Farhad Saeidi Naeini

Pathogenicity testing of Phytophthora species to almond
Brittany Oswald

Poster Session 2 THURSDAY
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Better understanding of banana bunch top disease
Dr Kathy Crew

Investigating the cause of soft rot in Avocado
Dr Nandita Pathania

New records for viruses, viroids and liberibacters from New Zealand: update 2016-2021
Dr Catia Delmiglio

Transcriptome analysis of the wheat cultivar Mace during Pyrenophora tritici-repentis 
(yellow spot) infection identifies pathways that underlie the host-pathogen interaction
Dr Paula Moolhuijzen, Dr PaoTheen See, Dr Caroline S. Moffat

Browsing ant diagnostic using the high-throughput sequencing
Dr Md Prodhan

Efficacy of seed dressings to control barley loose smut after storage of treated grain
Andrea Hills

Development of RNAi-based strategies for the control of Verticillium wilt in cotton
Dr Elizabeth Czislowski

YellowSpotWM – a new tool for managing yellow leaf spot of wheat
Anna Hepworth

Pathogenicity of almond trunk disease pathogens on a range of almond cultivars
Brittany Oswald

Analysis of infection by Verticillium dahliae in cotton seed and weed species from cotton-
producing regions of Australia
Sabrina Morrison

Optimization of an enrichment technique to facilitate whole genome sequencing of 
phytoplasmas
Sabina Shrestha

Identification of plant host resistance to Fusarium oxysporum f. sp. cubense in wild banana 
relatives
Dr Andy Chen

Phytoplasma detection and species identification using qPCR, and confirmation of vector 
species, in grain legume crops in the Northern growing region of Australia (This presentation 
will not be available to watch after the conference so please view during the poster session)
Dr Peter Vukovic

Reduced Potyvirus symptom development and virus accumulation in new zucchini varieties
Dr Craig Webster

Transcriptional and metabolomic approaches highlight common and differential responses 
to lettuce necrotic yellows virus subgroups
Shweta Shinde

Calcium-dependent protein kinases: A closer look at Group IIb and their functional specificity
Dr Gardette Valmonte-Cortes

Poster Session 3 FRIDAY
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Molecular Detection And Evaluation Of Resistance Of Abaca Hybrid (Bc2) To Bunchy Top 
Viruses In Eastern Visayas Region Of Philippines  (This presentation will not be available to 
watch after the conference so please view during the poster session)
Jofil Mati-om

Are ambrosia beetles an emerging threat to pine plantations in Australia?
Zali Mahony

Discovery of a new-to-science virus that infects the New Zealand (NZ) native species tutu 
(Coriaria arborea)
Stella Veerakone

Remote Mentoring in Diagnostics and IDM – Two COVID 19 Experiences
Jillian Lyall

Potato Spindle Tuber Viroid is known not to occur in certified seed potatoes in Australia
Dr Nigel Crump

Potato Virus Y – managing an endemic and industry success
Dr Nigel Crump

Ab initio structural prediction of fungal effector protein candidates
Yvonne Mukuka

Determining the identity of Pratylenchus species in the WA Wheatbelt
Rhys G. R. Copeland

Screening of weeds and rotation crops for their ability to host Fusarium oxysporum f. sp. 
zingiberi, the cause of Fusarium yellows of ginger
Andrea Matthews

Tools for differential diagnosis of lettuce necrotic yellows virus subgroups I and II
Colleen Higgins

Poster Session 3 FRIDAY
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Workshop

Stay Connected with Plant Pathology Education
Proudly sponsored by the Australasian Plant Pathology Society

When:  Monday 26 July 2021

Time:  1100 – 1300 AEDT

Cost:  Free to registered attendees

There are concerns that the skills in the discipline of plant pathology 
are declining through the disappearance of educational and training 
opportunities. APPS has periodically carried out reviews of teaching, 
training and capacity to meet the needs of plant pathology as a 
discipline throughout the region with systematic reviews done in 2006 and 2012. We will be 
running a further survey to assess changes over the last 9 years with the purpose of this workshop 
being to discuss the current status of and gaps in current training opportunities across Australasia, 
to hear from industry about their requirements, and to consider student needs.

The goal of the workshop is for the Society membership to develop a position document for 
lobbying government, education institutions, and funding bodies, and desirably suggest solutions 
to improve plant pathology education in the immediate and long term. This document will also be 
published in the Society’s journal Australasian Plant Pathology.

This is an exciting opportunity for everyone to help ensure the future of our discipline, so please 
come along, share your views and be included in this important work of the Society.

This workshop will be facilitated by the Society’s President: Dr Robin MacDiarmid, Plant & Food 
Research, New Zealand and Vice President: Dr Colleen Higgins, Auckland University of Technology.
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A novel endogenous geminiviral element in macadamia is 
not associated with abnormal vertical growth 

Mr Mohamed Zakeel Mohamed Cassim1, A/Prof Andrew Geering1, A/Prof. John 
Thomas1, Prof. Olufemi Akinsanmi1
1Centre for Horticultural Science, Queensland Alliance for Agriculture and Food Innovation, The University of Queensland, 
Brisbane, Australia

Biography: 
Mohamed Zakeel Mohamed Cassim is a PhD student at the Queensland Alliance for Agriculture and 
Food, The University of Queensland. His doctoral research investigates the cause of abnormal vertical 
growth (AVG) of macadamia, an enigmatic syndrome which has an unknown aetiology despite two 
decades of coordinated research efforts. He takes a multidisciplinary approach that encompasses the 
use of epidemiological, molecular diagnostics and ultra-high throughput sequencing tools to unravel 
the cause of AVG and find molecular markers associated with resistance of the host. 

Zakeel hails from Sri Lanka and is a faculty member in the Department of Plant Sciences at Rajarata 
University of Sri Lanka. He holds a Master of Philosophy degree in Agricultural Biology from the 
University of Peradeniya, Sri Lanka. He has many publications in refereed journals, including book 
chapters. His recent publications include research articles titled “In silico identification of miRNAs 
and their target genes in watermelon (Citrullus lanatus), published in Scientia Horticulturae and 
“Spatiotemporal spread of abnormal vertical growth macadamia in Australia informs epidemiology” 
published in Phytopathology, and five book chapters published by Springer-Nature publishers in 
2019 and 2020. 

Zakeel loves painting and gardening. He is also active in social media. 

Abstract: 
The four species of Macadamia (M. integrifolia, M. tetraphylla, M. ternifolia and M. jansenii) are 
indigenous to Australia. Endogenous geminviral elements (EGEs) have been identified within the 
genome of M. integrifolia, leading to the hypothesis that activation of these elements could lead 
to new infections and this could be the cause of a novel disease syndrome known as Abnormal 
Vertical Growth (AVG). To characterise EGEs in macadamia and examine their potential to cause 
disease in macadamia, a series of molecular assays were performed including primer walking of 
a draft genome of an EGE locus. A locus containing a concatemer of the macadamia EGEs was 
characterized and found to contain several identifiable geminiviral genes, some of which were 
duplicated. However, they were shown to have multiple mutations that disrupted the open reading 
frames. No RNA transcripts of this locus were detected by reverse transcription PCR assay, nor 
circular DNA molecules identified by rolling circle amplification assay, hence it is concluded that the 
EGE in macadamia is replication-defective and unable to create new infections. Orthologues of the 
EGE locus were identified in the three other Macadamia spp., suggesting that the integration event 
preceded evolutionary radiation of this plant genus. In a phylogenetic analysis, this EGE was basal 
to the begomoviruses, supporting a Gondwanan origin of this group of viruses. 

Keywords: gene mutation, genome, plant virus, Proteaceae, tree nut 
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A novel real-time PCR for detection of the western gall rust 
pathogen Cronartium harknessii on Pinus species

Dr Hui Wen Lee1, Dr Wellcome Ho1, Dr Brett Alexander1, Dr Jeyaseelan 
Baskarathevan1

1Plant Health and Environment Laboratory, Ministry For Primary Industries, New Zealand

Biography: 
Dr Hui Wen Lee joined the Mycology and Bacteriology team at the Plant Health and Environment 
Laboratory (PHEL), Ministry for Primary Industries (MPI, New Zealand) in 2018 to work on a research 
project funded by MPI’s Operational Research Programme. She has developed and validated real-
time PCR diagnostic tests for the detection of unwanted plant pathogenic bacteria and fungi, and 
exotic snail species that could impact the forestry and horticulture sectors. Hui Wen has broad 
experiences in molecular biology, biochemistry, plant pathology, and plant hormone signalling. 
She received a BSc (Hons) and a MSc in Biochemistry from the National University of Malaysia. She 
completed her PhD at the New Zealand Institute for Plant and Food Research and the University of 
Auckland. During her PhD, she studied the biological function of a receptor protein that perceives 
strigolactone, a hormone that controls various developmental processes in plants, particularly 
branching.

Abstract: 
Western gall rust is a pine disease caused by Cronartium harknessii [1]. The pathogen is a high 
impact unwanted organism in many countries, including Australia and New Zealand. Although 
the current geographical distribution of C. harknessii is limited to North America, the pathogen 
can potentially spread to new geographical regions with infected plant material. When introduced 
into a new region, the disease is likely to cause severe damage to pine forest plantations because 
of the autoecious nature of C. harknessii. As the spores can re-infect pine without a need for an 
alternate host, rapid transmission throughout the forest would occur upon sporulation [2]. Early 
detection and identification of C. harknessii, especially before sporulation on branch galls, is vital 
to allow rapid implementation of biosecurity measures and eradication processes to remove the 
infected trees if an incursion occurs. To facilitate fast and sensitive detection, we have developed a 
novel C. harknessii-specific real-time PCR assay using the intergenic spacer-1 (IGS1) sequences. This 
assay was shown to be highly specific and sensitive, enabling the detection of C. harknessii DNA 
in sporulating and non-sporulating branch galls without cross-reacting with any other Cronartium 
species tested. Since rust fungi are obligate pathogens, testing would mostly be carried out directly 
from plant material. To ensure PCR competency, we also duplexed the assay with a plant internal 
control for simultaneous detection of the pathogen and host plant DNA in a single assay. This 
newly developed real-time PCR assay is a valuable tool for monitoring the spread of C. harknessii 
in areas where the pathogen is known to be present, as well as ensuring early detection in case of 
biosecurity incursion and response in areas where the pathogen is not known to occur.

References:
[1] Adams, 1997. Tree Notes Number 22. California Department of Forestry and Fire Protection, 
United States of America.

[2] Old, 1981. Australian Forestry, 44(3): 178-184.
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A Population Genomic Approach to Genetic Diversity and 
Genome Evolution of Phytophthora cinnamomi in Australia

Miss Amy Longmuir1, Assocoiate Professor Peter Beech2, Dr Mark Richardson1

1School of Life and Environmental Sciences, Deakin University, Waurn Ponds, Australia, 2School of Life and Environmental 
Sciences, Deakin University, Burwood, Australia

Biography: 
Amy Longmuir has completed Bachelors and Honours in Biological Science and is currently in her 
final year of PhD at Deakin University. Past projects include zoospore production and genome 
sequencing of Phytophthora cinnamomi. Amy has a special interest in whole genome sequencing 
and genome evolution as it pertains to pathogen interactions. 

Abstract: 
Since the first record of jarrah dieback disease in Western Australia in the 1920s, the plant pathogen 
Phytophthora cinnamomi has continued to spread through south-western Australia, across to much 
of Victoria and Tasmania and the east coast, devastating Australia’s ecosystems and native plants 
in its wake. The oomycete’s distribution in Australia is well documented; however, little is known 
about the underlying diversity of P. cinnamomi, its population dynamics or recent evolutionary 
history. Previous approaches to studying genetic diversity using evolutionary neutral markers 
have provided limited insight into the species¹ ² ³ but are unable to identify specific genes or 
gene families, or genome characteristics, such as repeat regions and transposons which may play 
important roles in the success of the pathogen. Using a population genomic approach with whole-
genome sequencing has enabled valuable insights into population structure and chromosomal 
polymorphisms in other Phytophthora species⁴. Here we present whole-genome sequencing 
for >250 Phytophthora cinnamomi isolates from around Australia, utilising the Illumina NovaSeq 
6000 platform. We examine population structure and evolutionary dynamics, highlight diversity in 
key gene families and investigate the role of geographical location and plant host availability on 
evolutionary pressure and gene expansion. Given the pathogen’s wide host range of over 5,000 
Australian plant species and the variation between the ecosystems within which P. cinnamomi 
thrives, a robust understanding of its evolution and diversity within Australia will further our 
understanding of how P. cinnamomi is such a successful pathogen. 

References:
1. M. P. Dobrowolski, I. C. Tommerup, B. L. Shearer and P. A. O’Brien, Phytopathology, 2003, 93, 695-
704.

2. C. Linde, A. Drenth and M. J. Wingfield, European Journal of Plant Pathology, 1999, 105, 667-680.

3. J. Engelbrecht, T. A. Duong and N. v. d. Berg, Scientific Reports, 2017, 7, 17631.

4. G. Vogel, M. A. Gore and C. D. Smart, Phytopathology®, 2021, 111, 204-216.
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A positive impact of COVID-19 on food security?

Prof. David Guest1, Mr James Butubu2, Mr Grant Vinning3, Professor Merrilyn 
Walton1

1The University Of Sydney, Sydney, Australia, 2Department of Primary Industries, Buka, Papua New Guinea, 3Consultant, 
Suva, Fiji

Biography: 
David Guest is the Professor of Plant Pathology in the School of Life and Environmental Sciences at 
The University of Sydney. He teaches undergraduate courses at all levels and has supervised over 
40 PhD and Research Masters students. His current research focusses on the constraints faced 
by smallholder farmers in tropical horticulture that limit adoption of improved crop management 
and improved livelihoods. He has extensive partnerships with research institutes and farming 
communities around the Asia-Pacific region, serves on the Sydney Institute of Agriculture, Sydney 
Southeast Asia Centre, Scientists Australia for Gender Equity, MBI, the Sydney Vietnam Initiative, 
the MARS Chocolate Research Advisory Board and is an Honorary Associate of the Royal Botanic 
Gardens, Melbourne. He is Past-President and Fellow of the Australasian Plant Pathology Society and 
Past President of the Asian Association of Societies of Plant Pathology. He is a Member of the Order 
of Australia (AM) and was awarded a Career Medal for Agriculture and Rural Development by the 
Government of Vietnam.

Abstract: 
Crop losses due to disease contribute to food insecurity and poverty in developing economies. 
While decades of research have developed effective disease management options they are not 
always taken up by farmers, and crop losses remain high. Yields of cocoa have stagnated despite 
millions of dollars spent on research and farmer training. In Sulawesi and Bougainville we have 
shown that the major constraint to cocoa production is low labour productivity, resulting from the 
poor education and health of farming families and limited income diversification. The COVID-19 
pandemic provided further evidence that labour productivity is limiting. While the return of migrant 
labour from urban centres to remote rural communities increased the demand for food, the 
relatively young, healthy and well-educated returning workforce has been more innovative and less 
risk averse to the adoption of new technologies, and local food supplies and cocoa production have 
increased. This supports our One Health explanation that the poor education and health of rural 
smallholder farming communities limits their adoption of good disease management practices, and 
thus farm productivity. Farming knowledge and access to technology were not primary constraints 
to cocoa production, although they remain the focus of many agricultural development programs. 
Rather than designing programs that respond to consumer concerns or public diplomacy goals, 
assistance should focus addressing the actual needs of smallholder farming families. Investment in 
improved access to education and health services linked with farmer training would result in more 
productive, healthier and more food secure communities, particularly in remote rural areas such as 
the Pacific Islands.
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A rapid identification of invertebrate pests at the borders 
using MinION sequencing of DNA barcodes

Dr Shamila Abeynayake1, Dr Sonia Fiorito1, Dr Adrian Dinsdale1, Dr Mark Whattam1, 
Mr Bill Crowe2, Dr Cherie Gambley3, Dr Paul Campbell3
1Plant Innovation Centre, Plant Import Operations, Biosecurity Plant Division, Department of Agriculture, Water and 
the Environment (DAWE), Mickleham, Australia, 2Operational Science and Surveillance, Science and Surveillance Group, 
Biosecurity Operations Division, DAWE, Brisbane, Australia, 3Microbiology and Entomology, Biosciences, Queensland 
Department of Agriculture and Fisheries (QDAF), Nambour, Australia

Biography: 
I am a Molecular Scientist at the Plant Innovation Centre with the Department of Agriculture, Water 
and the Environment (PIC@PEQ). I have conducted innovative research over the course of my career 
and carried work through to publication in internationally recognized scientific journals. I have also 
conducted research internationally (2012-2015, Aarhus University Denmark), and joined my current 
institution in 2020. I am currently using next-generation sequencing (NGS) technologies to identify 
invertebrate pests for biosecurity. I also provide supervision to a molecular diagnostic project to 
detect bacterial pathogens in the field using CRISPR-Cas technology.

Abstract: 
Rapid and accurate identification of invertebrate pests detected at the border is a challenging 
task. Current diagnostic methods used by Department of Agriculture, Water and the Environment 
(DAWE) entomologists at the border are mainly based on morphological and microscopic 
examinations which are dependent on adult morphology and reproductive structures. Identifying 
small invertebrate pests (<0.5 mm in length), immature stages and eggs is therefore challenging1, 
2. Novel diagnostic technologies such as sequencing of specific genetic regions (DNA barcodes) 
using MinION DNA sequencing technology potentially offers the ability to rapidly and accurately 
identify insects to lower taxonomic levels3, 4, 5. Here, we demonstrate a rapid in-house workflow 
for DNA extraction, PCR amplification of the barcode region mitochondrial cytochrome oxidase 
subunit I (COI) gene, and sequencing of amplified products multiplexed after barcoding on Flongle 
flow cells (Oxford Nanopore Technologies). A side-by-side comparison was conducted of DNA 
barcode sequencing-based identification and morphological identification for both large (> 0.5 
mm in length) and small (< 0.5 mm in length) invertebrate specimens intercepted at the border. 
DNA barcode sequencing results supported the morphological identification in most cases and 
enabled immature stages of invertebrate pests and their eggs to be identified more confidently. 
Results showed that after clustering MinION reads into groups, approximately 100 – 150 individual 
reads from each group are sufficient to generate high-accuracy consensus sequences. However, 
the identification of invertebrate pests to species level was mainly dependent on the availability of 
species-specific reference sequences in public databases. Overall, the results suggest that MinION 
sequencing of DNA barcodes offers a complementary tool to the existing morphological diagnostic 
approaches to provide rapid, accurate, reliable and defendable evidence for identifying invertebrate 
pests at the border.

References: 
1. Diaz, J. H. (2010). Journal of travel medicine 17(1): 21-31. 2. Dias-Lopes, C., et al. (2018). Toxins 10(9): 
365. 3. Pentinsaari, M., et al. (2016). Scientific Reports 6(1): 1-12. 4. Maestri, S., et al. (2019). Genes 10(6): 
468. 5. Srivathsan, A., et al. (2019). BMC biology 17(1): 96.
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A spatio-temporal spore dispersal model for estimating the 
risk of blackspot in field peas on the South Australian Eyre 
peninsula

Dr Paul Melloy1, Associate Professor Art Diggle2, Ms Jean Galloway3, Dr Jennifer 
Davidson4, A/Prof. Adam Sparks1,2

1University Of Southern Queensland, Toowoomba, Australia, 2Department of Primary Industries and Regional Development, 
Perth, Australia, 3Department of Primary Industries and Regional Development, Northam, Australia, 4South Australian 
Research and Development Institute, Adelaide, Australia

Biography: 
Dr Paul Melloy is a Plant disease modeller at the Centre for Crop Health at the University of Southern 
Queensland. He has over 17 years of experience working in Plant Health, from researching the effects 
of elevated carbon dioxide and temperatures on crown rot of wheat, cotton pathology, insect 
biocontrol and plant biosecurity. Paul uses the knowledge he has gained and statistical computation 
expertise in R to build and validate models that can be used as tools by growers to mitigate the risk 
of severe crop disease epidemics. He is currently working on powdery mildew in mungbeans, yellow 
spot on wheat and net blotch in barley, and ascochyta blight on chickpeas and field pea.

Abstract: 
Blackspot on field peas, caused by Didymella pinodes, can cause yield losses of up to 60%, crippling 
production. D. pinodes ascospores are wind-dispersed during discrete events initiated by rainfall on 
infested field pea crop residue. These events serve as the primary source of inoculum for blackspot 
infections. The Blackspot Manager model was developed to mitigate the disease risk by estimating 
and quantifying spore dispersal events from rainfall and seasonal temperatures. Crops sown after 
the model estimates approximately 60% of the total ascospores have been dispersed, are predicted 
to carry a lower risk of severe blackspot epidemics. However, the current generation of Blackspot 
Manager neglects crucial spatial information, such as the proximity to field pea crop residue from 
a previous season. Remote sensing satellite data from preceding seasons can be used to identify 
paddocks that held field pea crops and are likely to serve as a source of ascospores. We have used 
this data to create a spatio-temporal spore dispersal model which produces paddock-level risk 
maps. Field assessments of blackspot severity show, with the incorporation of spatial data, the 
model can improve on the decision support offered by the original Blackspot Manager model. This 
next generation model will provide growers with paddock-level information where it is safe to sow, 
by avoiding blackspot spore showers, and where it is not safe.
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Adopting geospatial data mapping tools to enhance disease 
surveillance in certified seed potato crops

Dr Nigel Crump1, Ms Nellie Malseed1

1Australian Seed Potato Certification Authority, Toolangi, Australia

Abstract: 
Seed potato certification ensures high plant health planting material is available to the Australian 
industry for the production commercial potatoes for processing and table stock markets. In 
so doing, an array of phytosanitary data is collected which includes information related to the 
incidence and severity of endemic diseases as well as evidence related to the absence of exotic 
and/or quarantine diseases. This data is not only important in relation to the production of high 
health seed potatoes but also is a valuable data set in relation to domestic and international 
trade of seed potatoes. Recently, geospatial mapping of individual fields used for certified seed 
has enhanced evidence of areas sampled and tested for Potato Cyst Nematode (PCN), both 
Globodera rostochiensis and Globodera pallida. In 2020/21, total area geospatially mapped, and soil 
sampled for seed potato certification was 1888 Ha. No detections of PCN were reported, which is 
consistent with the long-term seed certification records from 1991. The application of geospatial 
mapping enhances the integrity of PCN, and other phytosanitary data collected by the seed 
potato certification scheme and can be used to support pest area freedom status compliant with 
international trade requirements. Importantly, in the event of a new pest incursion, the geospatial 
data can be used to support trade of seed certified potatoes in Australia. 
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Advancing detection of phytoplasmas on banana and 
coconut from Papua New Guinea

Dr Lilia C. Carvalhais1, Dr Alistair McTaggart1, Ms Cecilia O’Dwyer1, Dr Vivian 
Rincon-Florez1, Ms Jane Ray1, Dr Paul Dennis2, Prof. Andre Drenth1

1Centre for Horticultural Science, Queensland Alliance for Agriculture and Food Innovation, University of Queensland, St 
Lucia, Australia, 2School of Earth and Environmental Sciences, University of Queensland, St Lucia, Australia

Biography: 
Dr Lilia C. Carvalhais is a biologist driven by a great interest to understand the factors that affect 
beneficial and detrimental interactions between plants and microbes, as well as the diversity of 
soil and plant-associated microbial communities. Her purpose is to make use of nature’s arsenal 
to tackle problems that threaten environmental conservation and food security. She has worked 
with a range of beneficial and pathogenic microbes across model, grain, tree, and horticultural 
plant species, grown in managed and natural habitats in many different countries, including Brazil, 
Germany, Australia, USA, and Papua New Guinea. Lilia has expertise in molecular biology, plant 
nutrition, microbial ecology, biological indicators of soil health, bio-prospection of natural products 
produced by microbes, plant biotechnology, molecular diagnostics and plant pathology. Currently, 
her main focus is investigating the biology, distribution and epidemiology of banana diseases 
to: 1) develop molecular diagnostic assays to prevent new incursions and further spread, and 2) 
identify the best management strategies. Diseases include banana Fusarium wilt, banana wilt 
caused by phytoplasmas, black Sigatoka, eumusae leaf spot, Moko (Bugtok), banana blood disease, 
Xanthomonas wilt and banana freckle.

Abstract: 
Phytoplasmas are obligate plant pathogenic bacteria that lack cell walls and infect hundreds of 
plant species worldwide. They are transmitted by sap-sucking insects and live inside the plant 
phloem and their insect vectors (Hogenhout et al., 2008). Recently, a new phytoplasma has been 
linked to devastating losses of banana and coconut palms in Papua New Guinea (PNG). The disease 
affecting banana was first described in the Madang province in 2012 (Davis et al., 2012), and in 2015 
had spread to other regions of PNG and the Solomon Islands (Davis et al., 2015). To ensure that new 
incursions are identified early and that imported banana germplasm is phytoplasma-free, reliable 
detection of phytoplasmas is crucial. Commonly used molecular assays for diagnostics rely on 
universal primers that target conserved regions in the ribosomal operon of phytoplasmas. However, 
bacteria closely related to phytoplasmas such as Bacillus often share the same genomic regions and 
causing false positive results. Here we used genome centric metagenomics to obtain phytoplasma 
genomes and comparative genomics to identify regions in the banana-infecting phytoplasmas 
that are absent in Bacillus and other related endophytic bacteria. We used OrthoFinder (Emms & 
Kelly, 2019) and DBGWAS (Jaillard et al., 2018) to identify genes and single nucleotide polymorphism 
(SNP) sites, and design nested-PCR and real time PCR-based assays. For the comparative genomic 
analysis, we used 28 phytoplasma and 23 Bacillus genomes. Our results revealed that phytoplasmas 
occurring on coconut palms and banana are likely conspecific based on their genome similarity 
of over 99%. Our validation tests showed that despite occurring less frequently than the universal 
molecular assays, a few samples that contained Bacillus still came up as false positives. We are 
currently focussing on alternative regions that are unique to phytoplasma genomes to design a 
highly specific assay. 

References: 
Hogenhout et al. (2008) Mol. Plant Pathol. 9:403-423. 

Davis et al. (2012) Australian Plant Dis. Notes 7:91-97

Davis et al. (2015) Australian Plant Dis. Notes 10:14

Emms & Kelly (2019) Genome Biol. 20:1-14.

Jaillard et al. (2018) PLoS Genet. 14: e1007758.
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Botryosphaeria dieback in walnut orchards in Australia

Dr Stella Antony1,2, Regina Billones-Baaijens2, Dr Ben Stodart1,3, Prof. Christopher 
Steel1,2, Michael Lang4, A/Prof. Sandra Savocchia1,2

1School of Agricultural and Wine Sciences, Charles Sturt University, Wagga Wagga, Australia, 2National Wine and Grape 
Industry Centre, Charles Sturt University, Wagga Wagga, Australia, 3Graham Centre for Agricultural Innovation, Charles 
Sturt University, Wagga Wagga, Australia, 4Tree Nuts Plus, Deviot, Australia

Abstract: 
Fungi belonging to the family Botryosphaeriaceae pose an emerging risk to the productivity of the 
Australian walnut industry. Globally, Botryosphaeria dieback caused by these fungal pathogens 
has resulted in economic loss in many horticultural crops including the major tree nut crops, 
namely almond, pistachio, and walnuts (Moral, Morgan, & Michailides, 2019). The dieback leads to 
reduced yield in walnuts by killing immature fruit wood and large branches, and directly infecting 
the nut (Hasey & Michailides, 2017). If uncontrolled, severity of yield loss will increase with every 
harvest and may lead to 100% loss. It is currently unknown which species of Botryosphaeriaceae 
are prevalent in walnut orchards in Australia. Furthermore, their behaviour under Australian 
environmental conditions, their host interactions, disease progression and management options 
have not been studied. To address these knowledge gaps in the Australian walnut industry, 
a research program combining field surveys and controlled environment experiments was 
initiated in 2019. In a field survey of 14 orchards identified from the major walnut growing regions, 
symptomatic and asymptomatic plant materials were collected and processed for fungal isolation. 
Botryosphaeriaceae species were recovered from the samples of nine orchards. DNA sequencing 
has confirmed the presence of four Botryosphaeriaceae species, namely Diplodia seriata, 
Neofusicoccum parvum, Dothiorella vidmadera, and Spencermartinsia viticola. Pathogenicity of 
these species to walnut tissues has been confirmed through detached stem assays, where N. 
parvum was found to be more virulent than D. seriata on one-year-old dormant walnut stems as 
well as current season green tissues. D. seriata and N. parvum were found to be the most prevalent 
species, constituting 53% and 40% respectively of the isolates recovered. Work is underway 
to confirm the identification of two more species of Botryosphaeriaceae. Further in vitro and 
glasshouse experiments are in progress to study disease progression, cultivar susceptibility and 
fungicide efficacy. 

References:
Hasey, J., & Michailides, T. J. (2016). The latest on managing Bot canker and blight in walnut – 2016 
Research Updates. Retrieved from http://www.sacvalleyorchards.com/walnuts/diseases-walnuts/
the-latest-on-managing-bot-canker-and-blight-in-walnut-2016-research-updates/

Moral, J., Morgan, D. P., & Michailides, T. J. (2019). Management of Botryosphaeria canker and blight 
diseases of temperate zone nut crops. Crop Protection, 126. doi:10.1016/j.cropro.2019.104927
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Bud rot infection on kiwifruit buds

Dr Shahjahan Kabir1, Caitlin Barton1, Bethan Parry1, Aracely Ospina-Lopez1, Joy 
Tyson2, Peter Scott1, Kieran Mellow2, Kai Lewis2, Dr Robert Beresford2

1Plant And Food Research, Te Puke, New Zealand, 2Plant And Food Research, Auckland, New Zealand

Biography: 
I am currently working on kiwi fruit pathology in Plant and Food Research Institute in New Zealand 
under Epidemiology and Disease Management (EDM) team. In last 6 years in this Crown Research 
Institute, I have conducted research on fungal and bacterial epidemiology on kiwifruit. These 
research includes discovering windows of fungal infection, screening products for fungal and 
bacterial disease, searching plant materials for disease resistance, developing fungal and bacterial 
pathogenicity assays. I enjoy working with kiwifruit growers and Zespri to disseminate my applied 
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Abstract: 
Flower bud rot disease of ‘Hayward’ kiwifruit (Actinidia chinensis var. deliciosa), caused by 
Pseudomonas syringae pv. actinidiae (Psa), can be a serious problem in New Zealand orchards 
in terms of lower yield. Currently, growers largely manage this disease by applying protectant 
chemicals. However, high risk orchards can still face c. 40% bud rot. Part of the solution to the bud 
rot problem is likely to be the ability to target application of control products to the susceptible bud 
growth stages. The aim of this research was to identify those bud growth stage(s) that are most 
susceptible to infection.

Experiments were conducted in spring (October–November) of 2018, 2019 and 2020 on ‘Hayward’ 
kiwifruit vines in a commercial orchard in the Bay of Plenty, New Zealand. Vines had a history of 
bud rot and were exposed to rainfall and natural Psa inoculum during four week-long, uncovered 
“window” treatments during consecutive flower bud growth stages. Bud rot incidence, Psa leaf 
spot and severity and bud growth stages were recorded weekly, and weather data were recorded.

In all 3 years of the trial, bud rot incidence was greatest in the earliest exposed window, Window 1 
(65%), when buds had just emerged in leaf axils and were still closed. The results suggest that the 
buds are most susceptible to infection during the first week of bud emergence, but buds were also 
susceptible to Psa infection during Window 2, although to a much lesser extent (17%). 

This research identifies that management to protect flower buds from Psa should target the early 
stages of bud emergence.
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Buffalo grass yellowing – an emerging threat to the 
Australian turf industry
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Abstract: 
Buffalo grass (Stenotaphrum secundatum) is a hardwearing and vigorous warm season turfgrass 
species, which ranks first in Australia based on the value of its production. Buffalo grass yellowing 
is an enigmatic disease that affects both the appearance and vigour of the turf. We tested the 
hypothesis that buffalo grass yellowing is caused by one or more viruses. Samples were collected 
from 27 turf farms in NSW, Queensland and Western Australia and sugarcane mosaic virus (SCMV) 
found to be widespread, while panicum mosaic virus (PMV) was only detected in cultivar Palmetto. 
A new virus named Stenotaphrum nepovirus A was identified by high-throughput sequencing and 
it could be synergistically interacting with SCMV or PMV to cause more severe disease symptoms. A 
novel Curvularia species was also isolated from the roots of diseased plants and this fungus may be 
an independent cause of the disease. Future disease control options will be discussed.
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Can You SPOT the difference? Understanding a disease 
complex through visualisation of co-infecting pathogens
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Biography: 
I am a chief investigator at the Centre For Crop and Disease Management with an interest in fungal 
pathogens that causes septoria nodorum blotch and tan spot of wheat. Our lab uses a system 
biology approach to uncover novel mechanisms of fungal phytopathogenicity as well as decipher 
how both pathogens form a disease complex during wheat wheat infection. Our research also 
focuses on the native dieback pathogen Phytophthora cinnamomi with the aim to understand what 
makes the oomycete infectious on a broad range of plants including native flora dieback and its 
emerging resistance to phosphite, a popular chemical control agent.

Abstract: 
Yellow spot (YS) (syn. tan spot) and septoria nodorum blotch (SNB) are caused by two different 
fungal necrotrophic pathogens (Pyrenophora tritici-repentis and Parastagonospora nodorum, 
respectively) and are commonly found as a disease complex on wheat. They co-exist in the field 
and cause highly similar SPOT-like lesions which cannot be distinguished visually. Currently, nothing 
is known about the competition dynamics of these two pathogens so our aim is to investigate 
whether the disease complex functions in a synergistic, competitive or antagonistic relationship. 
Therefore, we developed molecular tools to be able to SPOT the difference and simultaneously 
monitor both pathogens during host infection to determine their level of competition. 
Labelled fluorescent strains of P. tritici-repentis and P. nodorum were developed using multiple 
transformation methodologies since both pathogens have very different growth and molecular 
characteristics despite causing similar disease symptoms. The use of different fluorescent reporter 
proteins now allows us for the first time, to visually distinguish both pathogens during wheat 
infection and monitor the progression of a disease complex live and in real time using confocal 
microscopy. Using an optimised sporulation method and digital PCR approach, we will be able to 
determine the level of fungal ‘biomass’ during co-infection of wheat varieties with different disease 
resistance ratings to SNB and YS. Using a De Wit replacement series on multiple wheat varieties, we 
can now also understand the dynamics between these fungal pathogens. Rather than focusing on 
a single pathogen and generate wheat varieties that reduce the impact of that disease, one might 
indirectly be promoting another pathogen to thrive, thereby still causing wheat yield losses. It is 
therefore important to focus on disease complexes as they are found in the field and understand 
their dynamics and infection profiles. 
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Abstract: 
The applications of metagenomic studies for the identification of known and unknown bacterial 
communities in plants has been adapted for phytosanitary diagnosis. However, in cases where the 
pathogen is present in low titre within the host, metagenomic sequencing is often not sensitive 
enough to detect the pathogen. Hybridization probes are biotinylated DNA or RNA fragments 
that are designed to bind and isolate specific-genomic targets. The use of hybridisation probes 
prior to high throughput sequencing (HTS) enables capture of target nucleic acids from a broader 
pool, essentially enriching the sample for a specific target and reducing the amount of sequencing 
required. Using high priority plant pests including Xylella fastidiosa and Candidatus Liberibacter 
species as a case study, hybridization probes were designed to target species and genus 
specific genomic regions for detection and phylogenetic differentiation of the target pathogens. 
Assessment of probes for sensitivity, specificity, and uniformity will be discussed and compared to 
current detection techniques including qPCR and LAMP. This method has the potential to reduce 
limitations of detection and identification of low titre and unculturable pathogens, while reducing 
time spent in quarantine facilities.
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Carlavirus: is it a risk for beans in Australia?
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Abstract: 
A carlavirus, closely related to cowpea mild mottle virus and spread by the whitefly Bemisia tabaci 
(MEAM1), was reported affecting fresh market beans (Phaseolus vulgaris) in a major Australian 
growing district in autumn 2016 (Persley et al. 2020). The virus caused losses of up to $AUD 400,000 
during that season but rarely causes economic impacts in other districts. Regular surveys of crops 
in the district were done during autumn and spring/summer from early November 2016 to June 
2019. No production occurs in late summer and winter. Each survey consisted of inspecting ca. 
15,000 plants for symptoms and 150 plants for adult whitefly. Symptomatic plant samples were 
indexed for carlavirus by RT-PCR. Results showed that virus incidence was seasonal, with bean 
crops only affected during autumn and disease incidences only high in some years. The virus was 
not detected in spring or early summer crops, despite presence of the vector at similar levels to 
autumn populations. Whitefly levels varied between and through the seasons and showed some 
relationship with rainfall. Finer details of results showing the variation in virus incidence within and 
between seasons and years will be presented. In addition how virus incidence relates to whitefly 
population levels will be discussed. These results supports our conclusion that this carlavirus is a 
very low risk for Australian beans unless conditions are favourable for vector populations to become 
high.

References:
Persley D, et al (2020) First report of a carlavirus infecting plants in the Fabaceae in Australia. New 
Disease Reports 41:26–26. 
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management strategies for grapevine diseases. Of particular interest are grapevine trunk diseases 
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Abstract: 
The plant microbiota is the community of microorganisms that naturally reside within plants. These 
microorganisms may form symbiotic, commensal, or pathogenic relationships with their host (1-
2). A well-balanced and diverse population of microbiota play a very important role in increasing 
plant fitness by facilitating adaptation to changing environmental conditions. The aim of this 
study was to characterise the endophytic microorganisms present in grapevine nursery plants and 
develop an understanding of their dynamics associated with the health and fitness of planting 
materials and young vines in vineyards. Dormant grafted and own-rooted vines were collected 
from four grapevine nurseries in Australia. Total DNA from wood tissues and roots were analysed by 
metagenomic next-generation sequencing using the 16S rRNA gene and ITS sequences. Preliminary 
results demonstrate microbial communities varied greatly between nurseries, varieties, and tissue-
type. One nursery had higher overall microbial populations compared to the other three nurseries. 
Ramsey had the highest microbial population among rootstocks, while microbial populations were 
similar for Shiraz and Chardonnay. Microbial populations were also higher in the roots than in the 
above ground tissues. For the bacteria, the most predominant families were Pseudomonadaceae 
(30%) and Enterobacteriaceae (22%) some of which are considered harmless or symbionts, although 
some species are also known to be animal or plant pathogens. The most abundant fungal taxa are 
considered common environmental species and beneficial fungi including Trichoderma spp., which 
were detected in 17% of samples tested. Also detected at lower levels were grapevine trunk disease 
pathogens (9%) and bunch rot fungi (5%) . Understanding the diversity of endophytic microbiota 
associated with grapevine plant materials may provide information on the overall health status of 
young vines and assist producers in understanding the impact of these endophytic organisms on 
the quality of their vines. 

References:
1) Pinto C, Pinho D, Sousa S, Pinheiro M, Egas C, Gomes AC (2014) Unravelling the Diversity of 
Grapevine Microbiome. PLoS ONE 9(1): e85622. doi:10.1371/journal.pone.0085622

2) Niem J, Billones-Baaijens R, Stodart B, Savocchia S (2020). Diversity profiling of grapevine 
microbial endosphere and antagonistic potential of endophytic Pseudomonas against grapevine 
trunk diseases. Front. Microbiol. 11:477. doi: 10.3389/fmicb.2020.00477.
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Abstract: 
Root exudation is a crucial mechanism that determines how plants communicate with their 
surroundings. In numerous studies, exudation has been related to mediating interactions between 
plants and other soil biotas, including soil-borne plant pathogens. It has previously been shown 
that certain potato-root exudates, including tyramine and glutamine, facilitates germination of 
Spongospora subterranea resting spores. This study aimed to characterize potato rhizosphere 
bacteria with the ability to degrade tyramine and glutamine and determine the impact of 
these bacteria, once re-established within the potato rhizosphere, on root exudation profiles 
and subsequent disease risk. Initial isolations identified two strains, Pantoea vagans_RR15 and 
Rhodococcus sp._RR09, that could utilize and degrade both tyramine and glutamine, as a sole 
carbon source. Pantoea vagans_RR15 was the most effective degrading glutamine and tyramine 
to almost undetectable levels within 48 hours, whereas Rhodococcus sp._RR09 took 96 hours 
to degrade exudates to comparable levels. Glasshouse in vivo experiments then quantified the 
impact of these two bacteria on potato plant growth and their metabolite profiles. Roots of tissue 
culture grown potato plants were dipped in phosphate-buffered saline (PBS) containing bacterial 
suspensions modified to 10-8 CFU/ml-1, while control plants were dipped in buffer only before 
transplanting into soils sourced from commercial potato fields. Fifty-six days post-inoculation, 
root exudates from P. vagans_RR15 treated plants had significantly (p<0.05) less tyramine and 
glutamine than those inoculated with Rhodococcus sp._RR09 or the untreated control. Both 
bacterial amendments appeared to further influence the content of other amino acids and 
organic compounds within the root exudate metabolome. Bacteria amended plants also showed 
a significantly increased in root length, root fresh mass, and root: shoot ratio, although there 
was no evidence of variation in shoot development. The results of this research show that the 
establishment of selected bacteria in the potato rhizosphere can successfully manipulate the root 
exudate metabolome and also can improve plant root development. The influence of bacterial 
amendments on Spongospora induced disease risk is currently under evaluation.

Keywords: Spongospora subterranea, metabolites, germination, bacteria, degradation, plant growth
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Abstract: 
Bacterial canker of cherry, caused by Pseudomonas syringae pathovars, is a major constraint to 
cherry growing in New Zealand. The prevalence and pathogenicity of strains from cherry orchards 
in Central Otago were studied, with the aim of better understanding the epidemiology of the 
disease. Pseudomonas spp. isolates were collected from symptomatic and asymptomatic cherry 
tissue in 2015. Isolates were classified into strains belonging to three different taxonomic groups 
by determining the phylogeny of the gltA gene for all the strains and the Multi Locus Sequence 
Analysis (MLSA)¹ of four housekeeping genes for 35 strains. Pathogenicity tests in plant tissue were 
carried out to further characterise the strains. The two main taxonomic groups were P. syringae 
pv. syringae (Pss) and P. syringae pv. morsprunorum (Psm), in Phylogroup 2 and Phylogroup 3, 
respectively². The third group comprised non-pathogenic strains classified as Pseudomonas spp. 
It was concluded that Pss is the predominant pathovar in Central Otago. Lesions caused by Pss on 
inoculated-immature cherry fruit were observed as being black/necrotic, while Psm caused water-
soaked lesions. Lesions on fruit inoculated with Pss strains increased rapidly in size, having a larger 
area under the disease progress curve (AUDPC) at 10 days post inoculation (dpi), compared with 
fruit inoculated with Psm strains. Symptoms on leaves infiltrated with Pss appeared within 1-dpi. At 
7 dpi, the necrosis caused by most Pss strains, had extended considerably from the inoculation site 
and into the leaf veins, while necrosis caused by Psm strains remained restricted to the inoculation 
site. On 1-year-old cherry shoots, the smallest lesions were for strains classified as non-pathogenic 
Pseudomonas spp. Larger lesions were associated with Pss and Psm strains, which did not differ 
significantly in this assay. This is the first detailed study of the P. syringae species complex in cherry 
orchards in New Zealand and it provides the basis for future epidemiology studies.

¹Maiden et al. 1998. Proceedings of the National Academy of Sciences, 95, 3140-3145.

²Berge O, et al. 2014. PloS one. 9(9): e105547.
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Abstract: 
Outbreaks of fusarium head blight (FHB) are a threat to the cereal grain industry worldwide. 
The major cause of concern is the accumulation of mycotoxins, the toxic secondary metabolites 
produced by Fusarium in cereal grain. In vitro trials found that cold plasma significantly reduced the 
growth of Fusarium graminearum, a primary FHB pathogen, on postharvest wheat grain. Therefore, 
a field trial was conducted to compare the efficacy of two pre-sowing wheat seed treatments, cold 
plasma and a fluquinconazole fungicide, on FHB disease severity. The impact of the treatments on 
postharvest wheat grain quality was assessed, including the quantification of fungal biomass and 
Deoxynivalenol (DON) by qPCR and ultra-high-performance liquid chromatography. A postharvest 
cold plasma treatment was also performed to determine if this might reduce the fungal biomass 
and DON content in the wheat grain. The results of the trial will be presented, and their implications 
discussed.
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Abstract: 
Curtobacterium flaccumfaciens pv. flaccumfaciens (Cff) is a xylem-inhabiting plant pathogen 
that causes bacterial wilt, also known as tan spot, on a broad range of legume crops, including 
bean (Phaseolus vulgaris), mungbean (Vigna radiata), and soybean (Glycine max), worldwide. In 
Australia, Cff is known as the cause of tan spot on mungbean. It is also occasionally isolated from 
soybean, however, its economic importance on soybean in Australia is not well understood. Cff 
causes substantial losses to the Australian mungbean industry as no chemical control or resistant 
varieties are available. Tan spot management solely relies on the use of clean seed and deployment 
of moderately resistant varieties. For breeding programs to successfully incorporate tan spot 
resistance into new mungbean varieties, a better understanding of the molecular mechanisms 
of Cff virulence towards different mungbean varieties and breeding lines is required. We used a 
combination of Illumina and MinION sequence data to produce high-quality, complete genome 
assemblies of Cff strains isolated from mungbean and soybean in Australia. Results revealed an 
extensive suite of peptidases and carbohydrate-active enzymes, including carbohydrate esterases, 
glycoside hydrolases, glycosyl transferases, and a polysaccharide lyase, potentially associated with 
pathogenicity. Some of these candidate pathogenicity loci were located on a linear plasmid, pCff119. 
Comparative genomic analyses discovered a high level of variation in the plasmid profiles of the 
Australian Cff population. Glasshouse inoculation trials revealed associations between the plasmid 
composition and pathogenicity of Cff isolates on different mungbean varieties. The results from 
this study provide a deeper understanding of the potential mechanisms of Cff pathogenicity and 
aggressiveness on mungbean in Australia.
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Abstract: 
Ceratocystis manginecans has caused large losses to the productivity of valuable trees in Indonesia 
and neighbouring countries. Therefore, the research aimed to further understand the potential 
host range and assess the aggressiveness against forestry and fruit tree species of C. manginecans 
isolated from a range of host species in Indonesia. Five cultures of C. manginecans were isolated; 
four from different tree hosts and one from an ambrosia beetle, Euwallacea perbrevis. Fragments 
of the rDNA ITS, FG1093, TEF and RBP12 gene regions were sequenced to confirm species 
identification. Genetic variation was low among isolates and identical in the 470bp fragment of 
the elongation factor region. Each of the isolates were inoculated into seven fruit and six forestry 
tree species, including E. pellita and A. mangium. Many of the inoculated trees showed no external 
symptoms, while others produced typical canker disease symptoms, such as rough, swollen, and 
cracked lesions on the bark. Trees were assessed for internal lesions 8 weeks after inoculation. 
Internal lesions were observed in some trees with no external symptoms. The most susceptible 
species was Acacia mangium, with 40% of the susceptible clone killed. The Ceratocystis-tolerant 
clone also suffered 20% mortality and had a higher disease index (DI) than any other species. 
Mortalities were also recorded in Citrus and Durio zibethinus but not in Mangifera indica. On 
average, the forest tree species were more susceptible than fruit trees with the DI ranging from 
1.1% for Swietenia mahagoni to 16.5% for Acacia mangium. In fruit trees, the average DI ranged 
from 0.9% for Theobroma cacao to 4.4% for Persea americana. Host-isolate interaction was evident; 
isolate Ep0106C from Eucalyptus pellita caused the highest DI in Citrus sp. whereas Hy0163C from 
Hymenaea courbaril caused the highest DI in D. zibethinus, A. heterophyllus and M. indica
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Abstract: 
In January 2021, NSW Department of Primary Industries was notified of a plant health issue at a 
commercial Pinus radiata production nursery. Affected seedlings had patchy, light chlorosis which 
developed into needle necrosis and eventual seedling death within two weeks of first detection. 
Seedlings were sampled for diagnosis resulting in the isolation of Fusarium commune, a species 
not known to occur in Australia. Identification was confirmed by morphology and sequencing of 
the translation elongation factor 1-alpha and RNA polymerase II largest subunit regions. Further 
sampling resulted in the recovery of F. commune from P. radiata seedlings at a second nursery. 
Other Fusarium species including F. oxysporum sensu lato and F. sterilihyphosum sensu lato were 
also isolated. Screening of seed, irrigation water and potting medium samples from the initial 
nursery did not identify the presence of F. commune on or in any of these substrates. Additionally, 
total DNA from samples of P. radiata roots collected from nurseries in NSW and Victoria in 2019 and 
2020 were tested using F. commune specific PCR primers, to evaluate when the organism may have 
arrived in Australia. Fusarium commune was not detected in these historic samples.

Fusarium commune is reported as a damping-off pathogen of Douglas-fir pines (Pseudotsuga 
menziesii) (Stewart et al. 2012), however, it’s pathogenicity towards P. radiata was unknown. A 
pathogenicity pot trial was established under controlled conditions and initial results indicate F. 
commune does not cause seedling mortality in P. radiata. Based on these results, F. commune is not 
considered to have been the primary cause of seedling death at the nurseries.

Although F. commune may not pose a serious risk to P. radiata in Australia, it’s impact on other plant 
genera is unknown and should be evaluated. This diagnostic and risk analysis work was performed 
in under four months and prevented the forestry industry from having to destroy 9 million P. radiata 
seedlings. This study illustrates the value of cross-institute collaboration when it comes to rapid 
biosecurity responses. 

References:
Stewart, J.E., et al. (2012) Virulence of Fusarium oxysporum and F. commune to Douglas-fir 
(Pseudotsuga menziesii) seedlings. Forest Pathology 42: 220-228.
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Abstract: 
The emergence of multiple genotypes conferring reduced sensitivity or resistance to SDHI 
(succinate dehydrogenase inhibitor) or DMI (demethylation inhibitor) fungicides in the net blotch 
pathogens Pyrenophora teres f. teres and P. teres f. maculata is a concern for fungicide resistance 
management. Rapid assessment and characterisation of diseased barley samples for fungicide 
resistance is critical for enabling informed management decisions. A workflow has been designed 
to isolate fungi from diseased leaf samples exhibiting net blotch symptoms, assess in vitro growth 
with fungicides and then genetically test isolates for species identity and 21 genotypes associated 
with fungicide sensitivity, reduced sensitivity or resistance. An example of the in vitro test being 
applied occurred in 2020, when field failure of the fungicide fluxapyroxad (SDHI) was reported for 
spot form net blotch of barley in Cunderdin, Western Australia. Phenotypic testing for fungicide 
sensitivity of P. teres f. maculata isolates indicated the presence of reduced sensitivity or resistance 
to fluxapyroxad. Four genetic mutations associated with reduced sensitivity or resistance were 
identified in sequences of the SDHC (S73P, N75S and H134R) and SDHD (D145G) subunit genes. 
Based on this information allele-specific PCR assays were designed. Assessment of 248 P. teres f. 
maculata isolates on fluxapyroxad classified 46% as sensitive, 48% as reduced sensitive (growth at 
2 or 5 µg/mL) and 6% as resistant (growth at 10 µg/mL). Growth on tebuconazole (DMI) was also 
assessed and indicated that 90% were sensitive, 7% reduced sensitive (growth at 15 µg/mL) and 
3% resistant (growth at 50 µg/mL). Genotyping is now being performed to examine the frequency 
of particular alleles. The development of improved phenotypic and genetic detection systems 
provides a robust process for investigating the presence and frequency of fungicide resistance in 
field samples.
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Abstract: 
Rice blast, caused by Pyricularia oryzae, is one of the most important rice diseases worldwide, 
causing globally 30% yield losses, threatening thus global food security. Rice blast management 
relies on fungicides, especially in Europe, as susceptible traditional rice varieties are extensively 
grown. Often, the first choice among a very limited spectrum of chemical control means are 
quinone outside inhibitor (QoI) fungicides. However, they are classified as high-risk fungicides as 
they are prone to resistance development in fungal pathogens. Until now, QoI resistance has been 
detected in ca. 40 different plant pathogens. Recently, azoxystrobin-resistant strains have been 
identified in P. oryzae from rice in Japan and Vietnam, which poses concerns about the spread of 
QoI resistance also in other rice-growing areas. Despite this, no reliable and sensitive detection 
method of QoI resistance in P. oryzae populations exists at the moment. 

We developed an allele-specific qPCR-based method for the detection of QoI-resistant strains of 
P. oryzae. It is based on selective amplification of sensitive (S) or resistant (R) allele of cytochrome 
b. The method was developed using plasmids with cloned cytochrome b fragment containing or 
not the single-point mutation and was further verified on genomic DNA mixtures isolated from 
sensitive and resistant P. oryzae strains. Moreover, the specificity of primers was verified on several 
non-target fungal pathogens. 
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Abstract: 
Citrus viroid VII (CVd-VII) is a recently discovered viroid that has been detected in a small number 
of lemon trees in Australia but nowhere else in the world. It is important to better characterise this 
viroid to establish the biosecurity risk that it poses for the citrus industry in Australia and elsewhere 
in the world, including potential economic impacts to growers. Host range studies are being done 
to examine whether the viroid is able to infect a broader range of citrus cultivars other than lemon, 
as well as non-citrus species. To assist with these studies, a highly sensitive RT-qPCR has been 
developed, which supersedes the published diagnostic test for CVd-VII, a conventional RT-PCR. 
Furthermore, potential synergisms between CVd-VII and other citrus-infecting viroids in Australia 
are being investigated. Several viroids are known to infect citrus, with some causing stunting, yield 
loss and even death, while others induce mild symptoms. To determine the impact of co-infection 
of CVd-VII with other endemic viroids, greenhouse and field trials have been established. 
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Abstract: 
The parasitic pathogen, Austropuccinia psidii, also known as myrtle rust, is a significant threat to 
Australian ecosystems as it may lead to the decline, and potential loss, of many Myrtaceae species. 
To date, 382 native Australian species are known to be vulnerable to A. psidii infection. Within 
each of these species, however, there is a range of responses to infection from resistant to highly 
susceptible due to variations in genotypes between individuals1.

Various attributes have been implicated in pre-formed resistance to A. psidii infection in Australian 
Myrtaceae species. Previous studies are only just beginning to inform our understanding of the 
mechanisms that have evolved within the Myrtaceae that enable certain individuals/species to 
resist A. psidii2. Here we will discuss the response of resistant, hypersensitive and susceptible 
plants to early A. psidii infection before symptoms appear (24 hours to 5 days post infection). 
Using a transcriptomic approach, to identify changes in gene expression in Eucalyptus grandis, we 
identified markers that indicate resistance (resistant or hypersensitive) vs susceptible both before 
infection and at 24 hours post infection. We also identified the expression of four A. psidii small 
secreted proteins that can also be used as markers for early A. psidii infection. Similarly, we used 
a metabolomics approach to identify small chemicals that are present in Melaleuca quinquinervia 
during early A. psidii infection. These chemicals can include substrates, intermediates and products 
of metabolic pathways, as well as signalling molecules, hormones, and secondary metabolites. We 
identified metabolites responses that are significantly influenced by time post infection and by 
resistance vs. susceptible phenotypes. Together, these results highlight that both transcriptomics 
and metabolomics can be a useful molecular fingerprinting tool to monitor early infection in both 
resistant and susceptible phenotypes. 

References:
1. Makinson, R., Pegg, G., Carnegie, A. (2020). Myrtle Rust in Australia: A National Action Plan. 
Australian Plant Biosecurity Science Foundation, Canberra, Australia.
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luehmannii (Riberry). Phytopathology, 108(5), 627–640.
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Abstract: 
Although good progress has been made internationally to understand tan spot (TS) (syn. yellow 
spot and yellow leaf spot), caused by Pyrenophora tritici repentis, resistance in wheat, relatively few 
resistance genes have been identified and mapped in the Australian germplasm. Up until recently, 
only one gene, known as tsn1 located on chromosome 5B, was known in Australian breeding 
programs. This gene confers insensitivity to the fungal effector ToxA. Under a current national 
project a major effort was made to identify novel quantitative trait loci for resistance and develop 
a series of fixed lines, each carrying TS resistance genes from 2 or more resistance sources in elite 
Australian backgrounds that can be used as parents in resistance breeding. Seventeen doubled 
haploid mapping populations (ten of which were fixed for tsn 1) were screened for TS resistance 
from 2009 to 2019 at various growth stages, environments and national sites. Quantitative trait loci 
(QTL) for TS resistance were mapped on chromosomes 1A, 1B, 2A, 2B, 2D, 3A, 3B, 3D, 4A, 4B, 4D, 5AL, 
5AS, 5B, 5D, 6A, 6B, 7A, 7B and 7D. Of these, QTL on 1A, 2A, 5AL, 3D and 7B had major effects. These 
resistance loci were stacked along with tsn1 in combinations of 3, 4 and 6 genes into fixed lines 
adapted to Western, Southern and Northern regions of Australia. These lines expressed significantly 
higher resistance than parents and grandparents at both seedling and adult plant stages that 
was effective in various environments. These lines are important resources that are being used by 
breeders for rapid development of varieties with high levels of resistance.
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Abstract: 
The genus Polerovirus belong to the Luteoviridae family contains infectious, positive sense, single-
stranded RNA plant viruses that cause significant disease in many agricultural crops including 
vegetable legumes. Typical symptoms of infection include systemic chlorosis and stunted plant 
growth. Depending on the species of Polerovirus, crop species, aphid competency, crop stage, 
environmental conditions, and management practices, the impact of infections can range from mild 
to severe. Tasmania is the largest producer of pea for human consumption in Australia. This study 
aimed to quantify what Polerovirus species are present within Tasmanian commercial pea crops and 
surrounding weeds that may act as reservoirs for both viruses and vectors. It sought to examine 
the genetic diversity of the most commonly occurring viruses identified. Pea and weed samples 
were collected during 2019-2020 between October to January, from twenty-two sites across three 
different regions (far North-West, North, and Midlands) of Tasmania. For weed sampling, the sites 
were visited at (or just before) planting of the pea crop. Typical weed species included wild radish, 
Sonchus sp., Malva sp., subterranean clover, white clover, red clover, Vicia sativa, Cape weed, and 
burr medic. A total of 100 pea samples were then randomly collected from the same fields. All 
leaf samples (weeds and pea) were tested as grouped samples using a universal polerovirus RT-
PCR assay with select samples subject to next-generation sequencing. Turnip yellows virus (TuYV) 
was most commonly detected with an infection rate ranging 2.1% to 27.5% across all three sample 
regions. A collection of other viruses were detected in lower frequency, particularly amongst 
the weed samples. To understand the genetic diversity of TuYV, partial sequencing of 80 TuYV 
isolates from different hosts and locations was done. The nucleotide sequences of coat protein 
(CP) and P0 of Tasmanian isolates have nucleotide identity of 87.0% to 100.0% and 70.9% to 100.0% 
respectively among themselves. While the CP and P0 of Tasmanian isolates have similarities with 
global TuYV isolates from the GenBank ranged from 83.1 to 100.0% and 82.1 to 100.0%, respectively. 
Determination of the consequences of sequence variants on polerovirus evolution and disease 
impact is worthy of further consideration.
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Abstract: 
Cotton is a major global cash crop. Verticillium wilt caused by the soilborne pathogen Verticillium 
dahliae (VD), is a severe disease affecting cotton crops globally and in Australia, causing significant 
productivity loss. It is known that soil-borne diseases can influence below-ground plant-associated 
microbial communities, or the soil “microbiomes”. In turn, these microbiomes can help the plant to 
cope with the pathogen infection. Hence, understanding the dynamics of such microbiomes in the 
presence of the pathogen is key to develop strategies for the sustainable management of soilborne 
diseases.

We collected 560 bulk and rhizosphere soil samples from 35 cotton fields and 16 non-agricultural 
areas in four cotton-producing regions in NSW and QLD, Australia. Nineteen of the visited cotton 
fields were reported by the farmers to be infected by Verticillium wilt disease. We characterized 
bulk and rhizosphere bacterial and fungal communities of the collected samples using next-
generation sequencing and analysed different physical, chemical, and biological soil parameters. 
We detected that the OTUs assigned to VD were 2 times more abundant in diseased plants from 
diseased farms when compared to healthy plants from diseased farms. The relative abundance (RA) 
of VD was positively correlated with mean average precipitation and soil water holding capacity. 
Moreover, the RA of VD was significantly and negatively correlated with the alpha-diversity of fungi 
in rhizosphere samples. Network analysis, exploring co-existing patterns of bacterial and fungal 
communities in the microbiome, revealed that samples collected from healthy fields and non-
agricultural areas had a more complex network structure (i.e., present more connections among 
microbes) when compared to samples from diseased fields. Our results indicate that the microbial 
communities associated to cotton bulk soil and rhizosphere alter in the presence of VD. Managing 
cotton-microbiome interactions offers an opportunity for improving the efficiency and sustainability 
of agricultural production.
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Abstract: 
A flower blight known as dry flower disease or Pestalotiopsis blight in macadamia causes significant 
yield losses in commercial orchards. Although two fungal pathogens, Pestalotiopsis macadamiae 
and Neopestalotiopsis macadamiae were previously identified as the causative agents of dry flower 
disease, recent studies suggest multiple species of both genera may be involved in dry flower 
disease. Lack of understanding of the etiology and pathogen biology makes the management of 
the disease challenging. The aim of this study was to determine the identity of the causal agents 
of dry flower disease and evaluate the effects of meteorological variables on their development. A 
total of 202 Pestalotiopsis/Neopestalotiopsis isolates were retrieved from diseased flower samples, 
characterized, and their pathogenicity was determined. Colony growth, sporulation, conidial 
germination and germ tube growth for five isolates each of P. macadamiae and N. macadamiae, 
at eight temperatures, seven relative humidity (RH) levels, and their corresponding seven vapour 
pressure deficit (VPD) regimes were determined in vitro. The optimal climatic range of the two 
species was validated during macadamia flowering periods in the 2019 and 2020 seasons by conidia 
detected and quantified using a quantitative PCR assay. In addition to the two reported pathogens, 
five novel species of Neopestalotiopsis and P. telopeae were found also to cause dry flower disease 
in macadamia in Australia. Several growth models were fitted to the data with high significance 
(P <0.001), however, considering that VPD is based on temperature and RH, the predicted optima 
values from these models ranged from 0.9 to 1.1 kPa VPD for P. macadamiae and N. macadamiae. 
The study identified the putative pathogens of dry flower disease and demonstrated VPD as a 
determining factor of growth and development of the pathogens that was predictive of dry flower 
incidence. This information provides a foundation for development of a forecasting tool for dry 
flower in macadamia.
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Abstract: 
Sclerotinia stem rot (SSR) caused by Sclerotinia sclerotiorum (Lib.) de Bary is one of the most 
devastating diseases of canola in Australia affecting both yield and oil quality. Sclerotinia stem 
rot is very difficult to control due to the lack of genetic resistance in canola varieties and complex 
nature of the pathogen. SSR is generally sporadic and the intensity of disease epidemics is often 
difficult to predict. Experiments were conducted to establish a relationship between a range of 
weather variables and petal infection and subsequent development of stem rot for five consecutive 
years in Western Australia. Petal samples were collected from variety Cobbler at various bloom 
stages and plated onto Sclerotinia selective medium to isolate Sclerotinia colonies. Percent petal 
infection (PPI) for each date of collection was calculated. A stepwise regression was performed to 
determine the relationship between PPI and total RF, mean RH, mean AT and mean ST one, two, 
three and four weeks before the commencement of early bloom. The best relationship between PPI 
and the various weather measurements was with total RF in the three weeks before early bloom 
that accounted for 93 and 92% of the variance with linear and logistic models respectively. The 
studies indicate that high RF (~36-40mm) in the three weeks before the commencement of bloom 
is essential to induce a high level of initial petal infection. The development of stem infection was 
correlated linearly with the amount of RF and AT from the timing of moderate petal infection (20%) 
until the end of bloom. The average weekly ST did not appear to be a limiting factor for the petal 
infection and development of stem infection under the period of investigations. A further study 
involving 135 commercial canola crops on the relationship of petal infection and disease incidence 
indicated that low levels of petal infection generally resulted in a low level of stem rot incidence. 
These findings have implications in developing SSR disease forecasting system and refining 
fungicide spray decision tools for the effective management of Sclerotinia stem rot in canola.
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Abstract: 
Dragon fruits (Hylocereus spp) have become a popular tropical fruit, particularly in Asia. The 
Philippine dragon fruit industry is thriving, and the area planted with dragon fruit has increased. 
However, dragon fruit growers face several challenges, which affect fruit yield. These challenges 
include, but are not limited to, seasonal harvest, fruit’s short storage life, and diseases. Dragon 
fruit production in the Philippines started several decades ago. However, it was not until 2020 
that dragon fruit diseases have been scientifically reported. This paper presents a comprehensive 
report on the current diseases of dragon fruits in the Philippines, their associated pathogens, and 
their distribution. Using a combined morphocultural, pathogenicity, and molecular (multi-gene 
analyses) approach, Neoscytalidium dimidiatum, Colletotrichum species, Nigrospora sphaerica, 
Epicoccum sorghinum, and Diaporthe species have been associated with various diseases. Stem 
canker (N. dimidiatum) and anthracnose (Colletotrichum species) are the most common, widely 
distributed, and most destructive diseases observed in the field. Stem spots and lesions are minor 
diseases caused by E. sorghinum, N. sphaerica, and Diaporthe species. These are all first reports of 
these pathogens on dragon fruits in the country. Three dragon fruit species responded variably to 
these diseases in controlled inoculation trials. The red-peel, red-fleshed, and the red-peel, white-
fleshed species were the most susceptible to all diseases. The yellow-peel, white-fleshed species 
was resistant to anthracnose under controlled conditions but was susceptible to stem canker. In 
controlled conditions, stem canker caused the most significant reduction in fresh stem weight. The 
stem canker pathogen can also cause internal fruit rotting within seven days upon entering the fruit 
tissue through a wound. Thus, stem canker is considered the most important disease in the field 
and storage, that may reduce fruit yield and negatively affects fruit quality. 
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Abstract: 
Opium poppy is grown for its medicinal opiate alkaloids. Australia is the world’s largest licit opiate 
producer. Downy mildew is one of the most destructive fungal diseases of opium poppy. In 
Australia, the systemic form of downy mildew, caused by Peronospora somniferi, has become a 
major threat to poppy cultivation since its first detection in the 2013/14 growing season[1]. Systemic 
downy mildew can spread via primary and secondary inoculum sources. Field trials were conducted 
in 2019/20 and 2020/21 to monitor disease progression under differing management strategies. 
Replicate plots either received regular applications of protectant fungicides to limit the occurrence 
of secondary spread or were left untreated. Primary spread from naturally infested seed and soil 
was left uncontrolled in all plots. Results showed no significant increase in systemic downy mildew 
symptoms in nontreated plots relative to treated plots, in either season. However, regardless of 
whether fungicide applied or not, visual symptom incidence reached a maximum of 20.2 and 22.5 
% in 2019/20 and 2020/21, respectively. These maxima occurred early (86 and 76 days after sowing 
[DAS], respectively) in the monitoring period. However, downy mildew sporulation induced in 
leaves harvested in 2020/21, increased from 34.3 % at 76 DAS to 71.4 % at 111 DAS suggesting 
an increasing number of latent infections over time. During both seasons, weather monitoring 
indicated that conditions were suitable for secondary infection, which was confirmed by the 
periodic inclusion of potted trap plants within plots. The study also found no impact on the capsule 
biomass due to fungicide treatment. Overall, these results suggested that secondary spread did 
not greatly impact crop health or yield. Therefore, we conclude that primary, rather than secondary 
inoculum was the major driver of disease epidemics. Thus, targeting primary inoculum sources is 
potentially a better management strategy to prevent poppy systemic downy mildew. 
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Abstract: 
The dramatic productivity increase experienced by the Australian Sweetpotato Industry, is in part 
due to the development of the Australian pathogen tested (PT) or “clean” seed system in the early 
2000s, providing high quality planting material to growers. Growers use this clean planting material 
in seedbeds to bulk their clean planting material in-field. Thus, seedbeds are exposed to virus 
vectors, especially those transmitting the endemic Sweetpotato feathery mottle virus (SPFMV). 
Therefore, it is essential to provide growers with timely results on seedbed virus status enabling 
them to make informed decisions on seedbed renewal times, avoiding virus build up and possible 
economic losses. 

To reduce diagnostic timeframes, a new rapid technology, Loop-mediated isothermal amplification 
(LAMP) was evaluated against standard, virus testing methods of phytodiagnostics, Nitrocellulose 
membrane (NCM)-ELISA and real-time reverse transcription PCR to detect SPFMV. Efficiency, 
accuracy, and repeatability was assessed in multiple, replicated glasshouse experiments over 
differing growing seasons.

Plants of the cultivar Beauregard comprising negative (PT) plants, known SPFMV positive plants 
and plants co-infected with SPFMV and Sweetpotato leaf curl virus, were graft inoculated onto the 
universal indicator plant Ipomoea setosa. Three replicated blocked experiments were conducted 
in Autumn, and mid and late summer, at the Department of Agriculture and Fisheries insect proof 
glasshouse at Gatton Research Facility with fortnightly preventative insecticide applications. 
Symptoms were recorded using standardised parameters. Tissue samples were collected at two 
and four weeks after grafting and tested using NCM-ELISA (indicator plant tissue), RT-PCR and RT-
LAMP (as both as extracted RNA and fresh tissue). 

Results indicated that RT-LAMP was extremely effective (100%) at detecting positive SPFMV, 
plants both as single and dual infections at just two weeks after grafting. SPFMV RT-qPCR assays 
detected 78% of positive plants across all experiments. Both RT-LAMP and RT-qPCR were however 
inefficient in detecting SPFMV in positive plants when fresh sweetpotato tissue was used, both as a 
single infection and a coinfection.

The addition of LAMP to the current sweetpotato virus diagnostic system provides time efficiencies 
with a 60% reduction in time taken to complete the SPFMV testing process. LAMP also generates 
efficiencies in monitoring for biosecurity threats, provides increased rigour and ensures the 
ongoing integrity of the Australian PT system. Time efficiencies will provide growers with more 
rapid information on virus infection status to empower timely decision making and maintain farm 
productivity. 
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Abstract: 
Powdery mildew fungi (Erysiphaceae) are conspicuous plant pathogens, including over 900 species 
(19 genera) that infect more than 10,000 dicot and monocot species worldwide. Important crops, 
including wheat, barley, grapevine, and a number of fruit and vegetable species are amongst the 
major targets of these fungi. Despite extensive research on their pathogenesis, epidemiology and 
control, powdery mildew infections remain one of the most important crop protection problems 
worldwide. A recent study revealed that all powdery mildew fungi known in Australia have been 
introduced from overseas since the European colonization of the continent.

Since the publication of the first annotated powdery mildew genome in 2010, advances in ‘-omics’ 
approaches have provided useful information for genetic resistance improvement in some crops 
and fungicide development against these pathogens. However, the obligate biotrophic nature of 
powdery mildew fungi and their unusually large genomes have hindered the progress in this field, 
so fundamental questions remained unexplored.

This presentation will introduce and discuss the first comprehensive phylogenomics analysis 
of the Erysiphaceae based on all powdery mildew genomes available to date. Our analysis 
was built on over 700 single-copy orthologs derived from the genomes of 14 powdery mildew 
species belonging to eight genera. This analysis corroborates previous phylogenetic studies 
based on nrDNA 28S and 18S sequences, supports a hypothetical model for the evolution of the 
Erysiphaceae, and reveals the closest known saprobic relatives of the powdery mildews. Our work 
will provide the basis for understanding the evolutionary history of these intriguing biotrophic 
fungal pathogens.
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Abstract: 
From as early as the 1970’s, powdery mildew has been a consistent threat to mungbean (Vigna 
radiata) and black gram (V. mungo) production across Australia. Despite being easily recognized in 
the field, the precise identification of the pathogens causing this disease has remained unclear. In 
this study we provide a precise identification of the powdery mildew species infecting mungbean, 
black gram, and wild mungbean (Vigna radiata ssp. sublobata) in Australia. The internal transcribed 
spacer (ITS) and large subunit (LSU) sequences of the nuclear ribosomal DNA (nrDNA) and/
or morphology of a total of 57 specimens, including freshly collected and herbarium materials 
from Queensland and Western Australia, were examined in this work. The results revealed that 
both mungbean and black gram were infected by two very different powdery mildew species in 
Australia: Podosphaera xanthii and Erysiphe vignae sp. nov., a newly recognised taxon. Both ITS 
and LSU analyses indicated that the closest relative of the newly described E. vignae is E. diffusa, 
which infects soybean (Glycine max). Cross-inoculation tests revealed that an E. vignae isolate from 
mungbean did not infect soybean, whilst an E. diffusa isolate from soybean was able to infect black 
gram and induced a hypersensitive response in mungbean. Cross-inoculation tests using a P. xanthii 
isolate from mungbean caused infection in black gram, soybean, and cowpea (V. unguiculata). 
In Australia, powdery mildew in mungbean is managed using fungicides and sowing of varieties 
with higher levels of resistance. The discovery of these two species may complicate plant breeding 
efforts and fungicide control of the disease.
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Abstract: 
Blackleg stem canker is an economically important disease of canola crops and is caused by 
the ascomycete fungus Leptosphaeria maculans. Demethylase inhibitor (DMI) class fungicides 
have been used on Australian canola crops for over 20 years, resulting in strong selection for DMI 
resistance in L. maculans populations. Previous work has shown that transposon-like insertions 
in the promoter of the DMI target gene ERG11/Cyp51 are the cause of in planta and in vitro DMI 
resistance for a small number of individual resistant isolates. However, little was known about the 
frequencies of these alleles in natural populations and how they contribute to DMI resistance across 
Australia. In this study, we demonstrate through the characterisation of additional DMI-resistant 
isolates, and a baseline set of DMI-susceptible isolates, that at least 11 different insertion alleles at 
ERG11 exist in Australian populations, and that insertion-containing isolates vary in their level of 
resistance to specific DMI actives. We also develop and utilise an ultra-deep amplicon sequencing 
approach to explore the structural variation at ERG11 across multiple L. maculans populations and 
relate ERG11 allele frequencies to population-level in planta DMI resistance scores. We additionally 
test the hypothesis that previously undetected coding mutations in ERG11 also contribute to 
DMI resistance in L. maculans, as is common in other pathogenic fungi. This work shows that 
allelic variation at ERG11 is extensive in L. maculans, but the frequencies of individual alleles are 
surprisingly low, even in fungal populations that cause high levels of disease on DMI-treated plants. 
Further work is required to understand how the biology, pathology and population genetics of L. 
maculans shape the evolution of fungicide resistance in this species. 
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Abstract: 
Phytophthora cinnamomi is a devastating pathogenic oomycete that causes dieback of native 
Australian vegetation [1]. Furthermore, dieback also afflicts a variety of horticultural crops and 
presents a major challenge for disease control efforts. Phosphite, an anionic form of phosphonic 
acid, remains the only effective chemical control agent that is commonly used to minimise the 
spread and impact of dieback disease [2]. However, the molecular mechanisms driving plant 
protection using phosphite is not understood. It is unclear whether phosphite promotes the 
host defence machinery against the pathogen, whether it possess antimicrobial properties or if 
protection is caused by a combination of both [3]. Our current research aims to investigate the 
direct and indirect biochemical processes affected by phosphite application in the model host plant 
narrowleaf lupin (Lupinus angustifolius) during infection with P. cinnamomi. Therefore, we used LC 
mass spectrometry and peptide matching to examine changes in protein abundance in both the 
host plant and the pathogen. Here, we demonstrate a new pipeline that accounts for the mixed 
proteomes of these two organisms to reliably quantify protein proportions and study its changes 
over time. The identification of phosphite-responsive proteins provide a biochemical snapshot, 
having implications in the formulation of ecological preservation strategies as mounting resistance 
to phosphite has been observed.
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Abstract: 
Soybean dwarf virus (SbDV; family Luteoviridae, genus Luteovirus) is plant virus transmitted solely 
by aphids in a persistent manner. SbDV causes sporadic severe disease epidemics in subterranean 
clover (Trifolium subterraneum) [1]. SbDV is known to infect a wide range of pasture legumes 
species including other Trifolium spp., annual medics (Medicago spp.) and perennial species such 
as lucerne (Medicago sativa) [2]. Here we expand the known host range in pasture legumes. Many 
of these species are present early in growing season and could act as virus reservoirs for spread 
into nearby grain legume crops such as field pea (Pisum sativum), lentil (Lens culinaris), chickpea 
(Cicer arietinum), lupins (Lupinus spp.) and faba bean (Vicia faba). The susceptibility and sensitivity 
of Australian cultivars of these crops to SbDV infection was examined. Following aphid inoculation, 
two lentil cultivars tested were highly susceptible to infection (i.e. all plants became infected) 
and highly sensitive (plant growth and seed yield dramatically impacted). Two field pea and faba 
bean cultivars were highly susceptible, and moderately sensitive. Two chickpea cultivars were 
relatively resistant to infection (just 10 to 20% plants infected), but plants that became infected 
were extremely sensitive and eventually died. There were significant variations in susceptibility of 
lupin cultivars. We conclude that under conditions conducive to spread there is ongoing potential 
for SbDV to cause damaging disease epidemics in Australian grain legume crops and significantly 
affect seed yield.

Important biological differences exist between different SbDV isolates including the predominant 
vector species, vector transmission efficiency, host range and symptomatology. Studies have 
indicated that these biologically distinct SbDV strains form separate phylogenetic groups [3]. In 
this presentation, we provide a snapshot of the genetic diversity and therefore an indication of the 
biological diversity across Australian SbDV isolates collected over the past decade.
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Abstract: 
The rust fungus Austropuccinia psidii is the causal agent of myrtle rust (MR), an environmentally, 
culturally and economically important disease of Myrtaceae. Since its detection in NSW in 2010 it 
has been recorded on over 480 new-encounter species across Australia and New Zealand, with 
only 3% of screened Myrtaceae asymptomatic. MR symptoms range in severity from leaf spots, 
blight and dieback to whole-tree malformation and mortality (Pegg et al., 2017). In nurseries, MR is 
controlled by systemic fungicides and the use of resistant genotypes. However, these approaches 
are costly and not practical in natural environments. We explored spray-induced RNA interference 
(RNAi) as a control for MR as it has potential applications in ex situ conservation and natural 
environments. 

RNAi is a highly conserved eukaryotic defence mechanism that directs post-transcriptional gene 
silencing through the recognition of sequence-specific double-stranded RNAs (dsRNAs). RNAi 
can be manipulated to protect against plant pathogens in a non-GM approach known as spray 
induced gene silencing, where pathogen-specific dsRNAs are applied topically to the plant (Mitter 
et al., 2017). We synthesised A. psidii-specific dsRNAs in vitro and used detached leaf and whole 
plant infection assays to assess whether these molecules silenced the targeted fungal genes and 
provided protection against MR.

Our results show that A. psidii is receptive to RNAi-mediated control through the topical application 
of sequence-specific dsRNA. We observed significant decreases in MR on Syzygium jambos (Rose 
Apple) following dsRNA treatment. Our results warrant further exploration of spray-induced RNAi 
in the A. psidii – Myrtaceae pathosystem, and the potential use of this control to replace systemic 
fungicides. 
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Abstract: 
Most animals and plants have more than one set of chromosomes and package these haplotypes 
into a single nucleus within each cell. In contrast, many fungal species carry multiple haploid nuclei 
per cell. Rust fungi are such species with two nuclei (karyons) that contain a full set of haploid 
chromosomes each. The physical separation of haplotypes in dikaryons means that, unlike in 
diploids, Hi-C chromatin contacts between haplotypes are false positive signals. We generate the 
first chromosome-scale, fully-phased assembly for the dikaryotic leaf rust fungus Puccinia triticina 
and compare Nanopore MinION and PacBio HiFi sequence-based assemblies. We show that 
false positive Hi-C contacts between haplotypes are predominantly caused by phase switches 
rather than by collapsed regions or Hi-C read mis-mappings. We introduce a method for phasing 
of dikaryotic genomes into the two haplotypes using Hi-C contact graphs, including a phase 
switch correction step. In the HiFi assembly, relatively few phase switches occur, and these are 
predominantly located at haplotig boundaries and can be readily corrected. In contrast, phase 
switches are widespread throughout the Nanopore assembly. We show that haploid genome read 
coverage of 30-40 times using HiFi sequencing is required for phasing of the leaf rust genome 
(~0.7% heterozygosity) and that HiFi sequencing resolves genomic regions with low heterozygosity 
that are otherwise collapsed in the Nanopore assembly. This first Hi-C based phasing pipeline 
for dikaryons and comparison of long-read sequencing technologies will inform future genome 
assembly and haplotype phasing projects in other non-haploid organisms. 
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Abstract: 
Tumour inducing species of Agrobacterium can cause galling, stunted growth and loss of vigour 
in a broad range of plant species. To cause tumours in plants, strains of Agrobacterium require 
a tumour inducing plasmid (Ti plasmid), and bacteria not possessing a Ti plasmid are typically 
non-pathogenic. Current diagnostic testing for Agrobacterium species used in Australian 
laboratories has proven difficult as Agrobacterium spp. can be notoriously hard to culture from 
tumours and woody tissue and the most commonly used screening PCRs are generic and do not 
differentiate non-pathogenic soil and plant-associated bacterial genera (including Rhizobium). In 
addition, neither of these tests differentiate between pathogenic and non-pathogenic strains of 
Agrobacterium. We present the updated taxonomy for a selection of Agrobacterium spp. isolated 
in Australia using 16S rDNA and whole genome sequencing, including the Ti plasmid presence/
absence status of each strain. This information will be coupled with an assessment of diagnostic 
techniques including culture enrichment and PCR for their ability to aid in identification of 
Agrobacterium spp. and to differentiate pathogenic and non-pathogenic strains.
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Abstract: 
The majority of diagnostic testing of imported plants at the Australian Government’s Post Entry 
Quarantine (PEQ) facility is for viruses and viroids. Existing diagnostic methods are slow, resource 
intensive, expensive and a bottleneck for releasing new genetic material to Australian plant 
industries. High Throughput Sequencing (HTS) enables identification of all virus and viroids in 
one assay and eliminates the requirement for having many molecular and/or biological assays for 
testing individual pathogens. In this study, we present a scalable, reproducible, user-friendly Virus 
Surveillance and Diagnosis (VSD) bioinformatics workflow (Barrero et al., 2017) on an open web-
based platform – Galaxy Australia (GA-VSD) for the diagnosis of plant viruses and viroids from 
host plant small RNA sequencing data derived from the natural host antiviral response. Separate 
sharable workflows were generated and automated on GA for samples with single and multiple 
input sequencing read files for enabling processing multiple samples simultaneously. Custom bash 
scripts were generated to curate and filter GA outputs on local machines. Comparison of existing 
PEQ molecular assays and two HTS methods detected all known viruses and viroids in control 
plants, thus validating the GA-VSD workflow. GA-VSD results of a large-scale side-by-side trial 
of 90 imported samples processed at PEQ also showed strong agreement with PEQ molecular 
detections. The GA-VSD platform provides an interface for the training of PEQ molecular biologists 
for the uptake of HTS technologies for virus and viroid diagnosis to facilitate future adoption of HTS 
in the PEQ setting. 
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Abstract: 
Xylella fastidiosa (Xf) is not present in Australia and New Zealand and is considered Australia’s 
number one National priority plant pest. Over 500 cultivated and uncultivated herbaceous and 
woody plant species are known hosts of Xf with the pathogen becoming endemic in America and 
Europe causing significant disease on several agriculturally important crops including grapevine 
and olive. Strains of Xf that have been classified into subspecies and sequence types (ST) differ 
in pathogenicity and can behave like different diseases in terms of host specificity. As successful 
management of Xf outbreaks can be dependent on the identification of the subspecies and ST 
involved, accurate early determination of Xf in infected plants is of major interest. Importantly, due 
to the wide host range of Xf, capability to correctly identify the subspecies and ST and define its 
likely host range would be imperative in an incursion to Oceania.

The current international protocol for differentiation of subspecies and ST of Xf is a multilocus 
sequence typing (MLST) using PCR and Sanger sequencing of seven genes. But the method can 
be time consuming and conducting Sanger sequencing is not always possible from very low titre 
and/or asymptomatic samples. This work describes the exploration of high-throughput sequencing 
(HTS) approaches to rapidly distinguish the subspecies and ST of Xf. HTS approaches including 
Illumina and Oxford Nanopore Technology (ONT) have been used for whole genome sequencing 
from culture and/or metagenomic sequencing and amplicon sequencing directly from plant tissue. 
Analysis pipelines that utilise MLST, the core genome and Kmer-based bioinformatic tools for 
determining subspecies and sequence types will also be discussed. The level of detection of these 
approaches has been compared with internationally accepted detection tools including qPCR and 
Loop-mediated Isothermal Amplification methods (LAMP). 
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Abstract: 
Pyrenophora teres is the causative agent of net blotch diseases, which result in significant yield 
losses to barley industries worldwide. The two forms of net blotch, spot-form net blotch and 
net-form net blotch, are caused by P. teres f. maculata (Ptm) and P. teres f. teres (Ptt), respectively. 
Previous population genetics studies revealed that the two forms are genetically distinct 
and that hybridisation between Ptt and Ptm rarely occurred under field conditions. Recent 
identification of natural P. teres hybrids with increased fungicide resistance has increased the 
need for understanding the occurrence and mechanisms of hybridisation between Ptm and Ptt. 
To assess the mating preference of Ptt and Ptm, in vitro crosses were established, where different 
combinations of multiple Ptt and Ptm isolates with different mating-types were provided with 
the opportunity for both within-form and between-form mating. PCR amplifications of 12 form-
specific primers pairs were used to determine the form (Ptt/Ptm) of the resulted progeny isolates. 
Ptt isolates in all six crosses established to check the mating preference of Ptt, mated with the same 
form (Ptt). However, in four out of the six crosses established to confirm the mating preference 
of Ptm, Ptm isolates mated with isolates from the alternative form (Ptt), thus, producing hybrids. 
DArTseq® genotyping revealed that laboratory-produced hybrids preferred to mate with Ptt when 
both forms were present on the crossing plate. Thus, our results revealed a novel concept that 
Ptt isolates have greater reproduction vigour than Ptm under the conditions tested. This could 
transform to overcoming reproduction barriers in vivo and an increased frequency of hybrid 
occurrence in the future.
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Incidence of Banana Bunchy Top Disease in Java, Indonesia 
and The Role of Banana Aphids as Insect Vector
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Abstract: 
Banana bunchy top disease (BBTD) occurs very common in Indonesia but little is known regarding 
the role of aphid as agents of disease spread. A field survey was conducted to assess disease 
intensity and to identify aphid species, followed by experiment to determine potential plant 
hosts for banana aphids and its transmission efficiency. As many as 51 local cultivars were grown 
across Java with disease severity higher in West Java than those in East Java and Central Java. 
Severe symptoms of BBTD were more common in banana cultivars with AA genome, such as cv. 
Mas; while mild symptoms were found on ABB genome, such as cv Kepok. Infection of BBTV was 
confirmed by polymerase chain reaction using four specific primers, each amplified different region 
of BBTV genome, namely coat protein gene in DNA-S (CP1/2) and replication genes in DNA-R 
(mRep1/2, BBT1/2, and BBTV-F/R). During the survey two aphid species, Pentalonia nigronervosa 
and P. caladii were found from different host plants in the families Musaceae, Heliconiaceae, 
Strelitziaceae, Araceae, Zingiberaceae, and Costaceae. P. nigronervosa was mostly found on 
banana and frequently found on other plant species. On the other hand, P. caladii was observed 
more on Colocasia esculenta (taro) and Dieffenbachia sp. but rarely on banana. Furthermore, no-
choice feeding experiment involving four banana cultivars and six other plant species showed 
that the most suitable host for P. caladii and P. nigronervosa was taro and banana cv. Cavendish, 
respectively. Based on transmission study, it is found that P. caladii has the potential to transmit 
BBTV even though the transmission efficiency is low. The role of two aphid species as insect vectors 
will be discussed.
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Abstract: 
Myrtle rust (Austropuccinia psidii) a recent arrival to New Zealand is one disease impacting on 
indigenous species around the Pacific. Originally from Central and South America it has been 
moving steadily around the world infecting Hawaii in April 2005, Australia and New Caledonia in 
2016 and New Zealand in May 2017. Indigenous worldviews and concerns around the impacts of 
new and invasive incursions like myrtle rust have often been overlooked as many researchers have 
tended to focus in on native ecosystems and the environmental impact of such incursions. 

What we are now witnessing is the demise and potential extinction of susceptible native species 
like Ramarama (Lophomyrtus bullata) and Rohutu (Lophomyrtus obcordata) and thousand year old 
Kauri trees (Agathis australis) impacted on and threatened by these very infectious new diseases. 
Species loss is unacceptable and indigenous communities across the Pacific have grave concerns as 
this threat is now very real.

The cultural impact and the ability for indigenous communities to interact in their traditional 
forage and hunting areas is often overlooked The importance of including indigenous knowledge 
in incursion response research including Te Ao Māori (the Māori world view) concepts such 
whakapapa (a concept which linking Māori people to all other living things), mauri (life force or 
essence),wairua (spirituality) and ropu led solutions (local people and knowledge) have so far been 
underrepresented in literature.
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Influence of biofumigation and green manuring on temporal 
ecosystem dynamics of vegetable cropping soil microbiome

Miss Brianna Walker1, Dr Shane Powell1, Dr Calum Wilson1, Dr Robert Tegg1, Dr 
Richard Doyle1

1University Of Tasmania, Hobart, Australia

Biography: 
Brianna Walker is a 3rd year PhD student studying biofumigation and soil microbiology in vegetable 
cropping. She completed her Bachelor’s degree in agricultural science and Honours in soil science at 
the University of Tasmania, and graduated at the top of her class, receiving the Ag Institute Australia 
Science Medal. Since then she has worked in wine research, and as a soil health consultant in 
addition to working on her PhD.

Abstract: 
Green manuring and biofumigation are commonly utilised tools in agriculture and provide 
well documented disease control and soil health benefits. Both provide organic matter, but 
biofumigation also releases anti-microbial compounds into the soil which may assist in disease 
suppression. However, detailed knowledge of their effects on soil microbiomes, particularly 
following long term use, is lacking. Such information is critical given a healthy microbiome supports 
most of the soil ecosystem’s functions, drives soil health, and is required for productive and 
sustainable agriculture.

Our study compared both long term and within season treatment impacts of an autumn-sown 
ryegrass green manure, and a brassica biofumigant on the microbial ecology and agronomic 
characteristics of a Tasmanian red Ferrosol relative to a fallow control. Our trial site at the Forthside 
vegetable research facility has been managed as a long-term green manure/biofumigant trial 
continuously from 2006 to 2019. This enabled assessment of 14 years of cumulative treatment 
effects in the context of intensive vegetable production. Furthermore, we intensively collected 
soil samples during the 2018/2019 treatment cropping cycle, and examined the dynamics of soil 
microbial populations during green manure and biofumigant growth and incorporation. 

Preliminary results show different community dynamics between treatments and evidence of 
short, medium, and long-term ecosystem changes. Long-term effects were observed in the fungal 
communities, while bacterial microbiome changes typically occurred over shorter time scales. There 
is also evidence of increased populations of beneficial bacterial taxa in the biofumigant and green 
manure treatments.

This study is providing novel research in agricultural microbial ecology and providing much needed 
assessment of biofumigation under Tasmanian conditions within a robust and productive cropping 
soil typical of major vegetable production.
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Abstract: 
Increasing temperature and drought stress with related shifts in pests and pathogen dynamics in 
agricultural ecosystems are thought to be responsible for episodic disease outbreaks in commercial 
plantations globally. However, studies focusing on interactive effects of biotic and abiotic stress 
in nut crops are few. Hence, in this study, we investigated the interaction between water stress 
and species of Botryosphaeriaceae causing dieback in macadamia. In order to test the hypothesis 
that severity of dieback disease in macadamia is influenced by lack of water, as a stress factor, we 
performed in planta studies using 120 macadamia plants kept under three different soil moisture 
conditions (wet stress, mild stress and drought stress). Sap flow (Sf), soil temperature, soil water 
potential (Ψs), and plant growth parameters (stem diameter, plant height, number of leaves) were 
monitored in plants inoculated with Lasiodiplodia iraniensis for 14 weeks. Necrotic lesions were 
significantly (p < 0.001) larger in plants under drought and wet stress watering regimes than in 
mild stress treatment. The differential effect of disease severity in the water stress treatments was 
supported by sap flow and soil water potential data, where Sf = 0.928 mV and Ψs = -673.43 kPa were 
recorded in the plants under mild stress conditions compared to Sf = 0.145 mV and Ψs = -10.81 kPa 
in the plants under wet stress. Sf = 0.404 mV and Ψs = -1998.32 kPa were recorded in the plants in 
under drought stress conditions. The results indicate that extreme weather conditions predispose 
macadamia to severe disease due to Botryosphaeriaceae infections. Therefore, managing irrigation 
systems to maintain trees under ‘mild water stress’ conditions may prevent episodic outbreaks of 
Botryosphaeria branch dieback in macadamia.
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Abstract: 
Rapeseed is an important cornerstone in Swedish cropping, with production of rapeseed oil and 
rapeseed meal providing high-value food and feed constituents. Clubroot, caused by the soilborne 
pathogen Plasmodiophora brassicae is the most serious soil-borne disease of brassica oilseed and 
vegetable crops world-wide, causing appreciable yield losses, and its spread has increased rapidly 
in recent years in rapeseed producing countries. The increasing proportion of clubroot infected 
arable land in Sweden has serious consequences for oilseed rape (OSR) producers. Control of 
clubroot is particularly difficult due to the long persistence, up to 17 years, of the pathogen in the 
soil. Use of resistant cultivars is considered the most effective tool in managing clubroot, and during 
the last decade several cultivars were available. In this study three clubroot-resistant commercial 
winter OSR cultivars and a susceptible ‘Cultivar mix’ were evaluated for disease severity index 
(DSI) and yield performance in field soils, selected for varying abundance of natural inoculum of 
P. brassicae determined by qPCR, ranging from 2500 to 2500000 gene copies g-1 soil. Seven field 
trials were carried out during 2017–2019 in winter OSR crops in south and central Sweden. Soil 
samples were collected from each experimental plot for comparative bioassays performed in a 
growth chamber and for DNA- analysis. Substantial variation in clubroot infection between years 
was observed in the field trials. For Cultivar mix, a negative correlation (y = -252.3ln(x) + 58,897.6) was 
found between inoculum density and seed yield in five trials, whereas no correlation was found for 
the resistant cultivars. In bioassays, Cultivar mix exhibited a significantly high correlation between 
DSIb and number of gene copies g-1 soil (R2 = 0.72). For resistant cvs., Mentor and Alister, correlation 
was R2 = 0.45 and0.58, respectively, indicating that resistance was under pressure. In field trials, DSIf 
of the resistant cultivars were lower (<27). As the yield penalty for resistant cultivars vs susceptible to 
be introduced on the market has decreased the recommendation is thus to use clubroot-resistant 
cultivars of OSR as part of Integrated Pest Management in situations where abundance of P. 
brassicae DNA exceeds 1300 gene copies g-1 soil.
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Abstract: 
A Pseudomonas syringae causing unusual symptoms in zucchini including twisted petiole with 
leaf spots, crown rot and internal fruit rot was found in Bundaberg, Queensland, Australia, for the 
first time during late autumn 2016. Three bacterial isolates from leaf (KL004-k1), crown (77-4C) and 
internal fruit rot tissues (KFR003-1) were characterised and confirmed as the causal pathogen of 
the observed disease. Biochemical tests of all three isolates showed typical results for P. syringae, 
however, differ in the fluorescent phenotype which was produced by isolates 77-4C and KFR003-k1, 
though not by isolate KL004-k1. Multi locus sequence analysis based on four genes classified the 
isolates into phylogroup 2b with closely related P. syringae strains isolated from various cucurbits 
worldwide. Single nucleotide polymorphism of the core genome sequence from Australian and 
international cucurbit strains showed two separate clusters in phylogroup 2b where the MLSA did 
not. Koch’s postulates for all three isolates were fulfilled by infecting and re-isolating the bacteria 
from symptomatic zucchini leaf in the glasshouse. The identity of the isolate was confirmed with 
specific primers for P. syringae and phylogroup 2. Pathogenicity assays showed isolate KL004-k1 
was more virulent than isolate 77-4C. The pathogenicity of these isolates was also assessed on 
zucchini, pumpkin, rockmelon and squash. Pumpkin is more tolerant than rockmelon, squash and 
zucchini. These results expand the knowledge of P. syringae that infects cucurbits and inform the 
growers about the relative susceptibility of a range of cucurbit crops to this emerging disease.
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Abstract: 
Phytoplasmas are unculturable, phytopathogenic bacteria that are vectored by insects. Since 
they are unculturable, the classification of phytoplasmas relies on molecular phylogenetics unlike 
the polyphasic approaches used for culturable bacteria. By analysing the sequence similarity and 
RFLP pattern of their 16S rRNA gene, phytoplasmas are currently classified into 16Sr groups and 
subgroups. Members within a group share >97.5% sequence similarity across their 16S rRNA gene, 
and subgroups within the group are assigned based on a unique RFLP pattern¹. In many cases, 
these subgroupings are not further supported with meaningful biological or ecological data. For 
example, within the 16SrII group of phytoplasmas, 24 subgroups have been defined using RFLP 
analyses². Members within this group are frequently detected in a broad range of hosts across 
Australia, as well as in Asia, the Middle East, Africa and Latin America. It is possible that the number 
of subgroups within the 16SrII may be inflated due to the limited phylogenetic resolution afforded 
by the 16S rRNA gene and the use of a few polymorphic sites when using RFLP³,⁴. Whole genome 
sequencing is regarded as the most robust approach for inferring species trees⁵ and we aim to use 
complete or near-complete genomes of a number of closely related 16SrII phytoplasma subgroups 
and other related 16Sr groups to better delimit their taxonomic relationships. Initial results show 
whole genome data allows for a more phylogenetically informative taxonomy than single gene 
analyses, and provides a better framework to assess the evolutionary history and biology of 
members assigned to subgroups of the 16SrII phytoplasma group. The results of this study will 
contribute to the understanding of phytoplasma genetic diversity within and outside of Australia, 
and will aid in the development robust markers for improved monitoring, disease management, 
and diagnostics of these plant pathogens.
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Abstract: 
Panicle blight of avocado, characterised by the necrosis and desiccation of panicles, often followed 
by the abscission of flowers, has become more severe in many Australian orchards in recent years, 
causing yield losses. The cause of these symptoms is currently unknown. Therefore, this project 
aimed to 1. determine whether fungi are associated with panicle blight and 2. test the relative 
pathogenicity of associated fungal candidates when inoculated onto asymptomatic detached 
panicles. This information will help to identify the cause of panicle blight and assist in guiding 
future management strategies. Symptomatic samples were collected during the 2020 flowering 
season from several Queensland orchards. Species of Alternaria, Colletotrichum, Nigrospora, 
Pestalotiopsis, Bipolaris, Epicoccum, Cladosporium and Fusarium were frequently isolated 
from tissue pieces plated onto selective media, with Alternaria spp. being the most frequently 
isolated (22% of total isolations from necrotic samples). Of these, six candidates were selected 
for pathogenicity experiments with asymptomatic panicles (cv. Duke 7) collected from Maroochy 
Research Station. These included two Alternaria species, species of Colletotrichum, Pestalotiopsis, 
and Nigrospora, and a species from the Botryosphaeriaceae family. The Botryosphaeriaceae isolate 
caused significantly (p < 0.05) more necrosis of flower tissue, with mean scores of 5.1 and 5.7 (on a 
0-6 scale, where 0 = asymptomatic and 6 = 100% necrosis, extending to the peduncle and/or rachis), 
compared to most other candidate fungi and water-sprayed controls in experiment 1, and all others 
in experiment 2, respectively. The Botryosphaeriaceae isolate was reisolated from 92% and 98% 
of tissue pieces plated onto selective media seven days after inoculation for experiments 1 and 2, 
respectively. The Alternaria spp. (isolates 1 and 2), Colletotrichum sp. and Pestalotiopsis sp. caused 
significant (p < 0.001) necrosis when compared to the water controls and Nigrospora sp. in both 
experiments with mean scores of 4.1 and 3.1, 4.8 and 3.0, 5.4 and 3.4; and 3.9 and 3.1, respectively 
for experiments 1 and 2. These results have therefore identified potential fungal candidates for the 
cause of panicle blight. Future research should focus on in planta pathogenicity experiments in the 
glasshouse or field using panicles in cv. Hass, Shepard, and Maluma trees. 
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Abstract: 
Cucumber green mottle mosaic virus (CGMMV) affects a range of cucurbit varieties including 
watermelon, cucumber, pumpkin, squash and Asian cucurbit vegetables.

In previous studies, CGMMV was detected in flowers and it was suggested that honey bees may be 
able to move the virus while pollinating or foraging on flowers. As some crops such as watermelon 
are almost 100% pollinator dependent, understanding the role of honey bees in CGMMV 
epidemiology is important to understand the potential impact of CGMMV on managed pollination 
services and movement of hives between properties to provide this service. We are investigating 
whether bee products including adult bees, brood, pollen, honey, wax and propolis retain CGMMV. 
The aims of our current study are to understand a) how long is CGMMV detectable in bee hives 
after initial exposure? b) is the CGMMV present in bee hives viable? c) Is it possible to reduce the 
CGMMV load hives using standard apiary management practices? For the first experiment, honey 
frames from CGMMV infected hives were collected and kept at constant temperature 35oC for 14 
months and samples collected every month. This experiment was designed to mimic the conditions 
within a bee hive whilst ensuring that we knew there were no new introductions of CGMMV 
material. Viability studies to test whether the CGMMV present in honey is capable of causing 
infection are underway. For the third experiment, a bee hive that had been exposed to CGMMV was 
collected, honey and pollen frames were replaced before placing it on a resting site. Samples were 
collected regularly and tested for presence of CGMMV. This study will provide recommendations for 
the melon and apiary industries for the management of bee hives providing pollination services and 
the management of CGMMV positive bee hives in apiaries. 
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Is the glycoprotein responsible for the differences in 
dispersal rates of the different lettuce necrotic yellows virus?
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Elizabeth Buckley1, Dr Brent Seale1, Dr Colleen Higgins1
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Biography: 
Eko Yakso Prabowo is a Masters student at The School of Science, Auckland University of 
Technology, New Zealand. He has also been working as a laboratory analyst in the Microbiology and 
Molecular Biology Laboratory at The National Agency of Drug and Food Control of Indonesia since 
2012. Prior to researching plant viruses, he focused on the identification of species and GMOs in food 
products, both qualitatively and quantitatively. Moreover, he completed his undergraduate education 
at Universitas Padjadjaran, Bandung Indonesia, as a pharmacist with research on the glucosamine 
content in shark cartilage.

Abstract: 
Lettuce necrotic yellows virus is the type species of the Cytorhabodviridae and is endemic to New 
Zealand and Australia [1]. The virus is vectored by aphids in a persistent propagative manner [1]; 
that is, lettuce necrotic yellows virus (LNYV) replicates in the aphid and the plant host. Previous 
phylogenetic studies of the nucleocapsid sequences showed the LNYV population is made up 
of two subgroups, SI and SII [1, 2]. SII emerged after SI, and has dispersed rapidly, particularly in 
Australia where SII may have out-competed SI resulting in the latter’s extinction. This has not 
occurred in New Zealand [1]. 

We hypothesize that SII interacts more effectively with the aphid vector, allowing it to spread more 
rapidly than SI. We suspect this is due to differences in the interaction between the glycoprotein (G) 
protein of the LNYV subgroups and the aphid mid-gut cells. Phylogenetic analysis of the G protein 
from New Zealand isolates confirmed the two subgroups, establishing the G proteins from each 
as being distinct. Moreover, protein structure modelling of the G protein was carried out using the 
available structure of Vesicular stomatitis virus as a template. This has allowed 3D structures to be 
predicted for the LNYV G proteins of New Zealand SI and SII isolates, as well as the only available 
G protein from Australia, which is from an SI isolate. These predicted structures have shown 
differences between SI and SII that may be biologically significant and provide insights regarding 
the molecular interactions of LNYV with the aphid vector as well as the rapid dispersal of LNYV-SII.

References:
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evolutionary history of lettuce necrotic yellows virus in Australia and New Zealand. Archives of 
Virology, 161(2), 269–277.
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of Lettuce necrotic yellows virus, type species of the genus Cytorhabdovirus. Virus Research, 118(1–
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Investigating Avr3 effector function and activation of signal 
transduction and defence responses following recognition 
by I-3
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Abstract: 
The fungus Fusarium oxysporum causes devastating wilt diseases in plants. The interaction 
between tomato and F. oxysporum f. sp. lycopersici (Fol) is an important model system for the study 
of plant/F. oxysporum interactions. Tomato has four immunity genes (I, I-2, I-3 and I-7) that enable 
it to recognise and respond to Fol isolates carrying the corresponding avirulence genes (Avr1, Avr2, 
Avr3 and Avr7) (Srinivas et al., 2019). To study the virulence function of Avr3 and its activation of 
signalling and defence components following recognition by I-3, Avr3 was expressed in E.coli and 
purified for experimental use. Purified Avr3 protein was infiltrated into Nicotiana benthamiana 
leaves to look for a possible virulence function. Avr3 was found to induce callose deposition and 
suppress flg22-induced ROS accumulation in N. benthaminana. In tomato, infiltration of Avr3 
protein into leaves was found to induce an Avr-3-dependent cell-death response indicative of 
defence activation. This response has been used along with Virus Induced Gene Silencing (VIGS) to 
develop an assay to study downstream signalling components involved in the I-3 response. Unlike 
most other resistance genes, I-3 encodes an S-receptor-like kinase, so this study will help us learn 
more about a novel plant defence-activation pathway.
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Let’s flatten the disease curve in garlic!
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Biography: 
Sari Nurulita (Ita) is undertaking PhD studies at the University of Queensland on the topic “Viruses-
Infected Garlic in Australia and Indonesia, and Factors Affecting Disease Epidemiology”. Her PhD 
research is funded by ACIAR project SMCN/2009/056 “Sustainable Productivity Improvements in 
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Abstract: 
Preliminary results were presented at the 2019 APPS conference in Melbourne and at the 2020 
QAAFI three minutes thesis competition. In 2020, her abstract research was selected as the winner 
of the QAAFI student abstract competition and she published “First report of garlic virus E in 
Australia” in the Australasian Plant Disease Notes. To balance her student life, she is also active in 
The University of Queensland Indonesian Student Association.

After completing her PhD, Ita plans to return to Indonesia to work as a junior staff in the 
Department of Plant Protection at IPB University. Ita hopes to apply the knowledge she gained 
during her PhD to improve the current knowledge in the field of plant virology in Indonesia.

Most commercial garlic cultivars in Australia are uniformly infected by complexes of viruses from 
the genera carlavirus, potyvirus, and allexivirus. The viruses are transmitted to the progeny as a 
consequence of vegetative propagation in garlic. The objective of this study was to investigate 
why inferior (less vigorous) and superior lines (more vigorous) of seed-garlic can be selected 
and maintained from a uniformly chronically-infected garlic crop and whether improvements 
are associated with the complement of viruses present. Seed from both lines was planted in 
two consecutive seasons. Disease ratings were scored, in particular, the presence or absence 
of stem lesions, and the severity of chlorotic streaking on the leaves. The field assessment in 
the second generation showed that superior lines had significantly greater yield, and reduced 
disease severity and presence of stem lesions. Reverse transcriptase-PCR was done to test for 
the presence of viruses and no consistent differences in the types of viruses was found in both 
lines. It was hypothesized that performance of garlic was dependent on virus titre and therefore a 
high-throughput sequencing pipeline was developed to quantify the relative abundance of each 
virus. Complete and near complete genome sequences of carlavirus, potyvirus, and allexivirus 
species were obtained from all the samples tested, and multiple distinct strains of some viruses 
were present. Transcript counts showed that carlavirus levels (particularly shallot latent virus) were 
much higher than potyvirus and allexivirus levels. There was little difference in expression level 
between superior and inferior seed lines, except that GarVC, GarVA variant 1-3, GarVX variant 3 were 
upregulated, and garlic virus E was down regulated in the superior line. However, these viruses 
were not associated with differences in performance of the garlic lines. In conclusion, it possible 
that in high yielding garlic clone selections, gene silencing effects between viruses or virus strains 
may be limiting the deleterious effects of virus infection. 

Keywords: allexivirus, carlavirus, high-throughput sequencing, potyvirus, RT-PCR
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for rapid detection of Eutypa and Botryosphaeria dieback 
pathogens
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Biography: 
Dr. Regina Billones Baaijens is a Research Fellow at the National Wine and Grape Industry Centre 
(NWGIC) at Charles Sturt University since 2014. She is currently working on the “Management of 
grapevine trunk diseases for vineyard longevity in diverse climates of Australia”. This is a collaborative 
project with researchers at the South Australian Research and Development Institute (SARDI) and is 
funded by Wine Australia. Grapevine trunk diseases including Eutypa and botryosphaeria dieback 
are fungal diseases that cause yield reduction, vine decline and eventual death of grapevines and 
are considered serious threats to the sustainability of the Australian wine industry. The aim of the 
research project is to investigate the epidemiology along with development of efficient molecular 
methods for pathogen detection, pruning wound management and control of these trunk disease 
pathogens in Australian vineyards.

Abstract: 
Eutypa dieback (ED) and botryosphaeria dieback (BD) are important grapevine trunk diseases 
causing significant yield reduction and threatening the sustainability of Australian vineyards. 
Laboratory testing using conventional and PCR-based techniques are often required for accurate 
diagnosis of these pathogens. While PCR-based techniques allow the detection and quantification 
of very low amounts of DNA in a wide range of samples, they are labour intensive, require expensive 
equipment and highly skilled staff to perform the analysis. Development of rapid, simple but 
sensitive and accurate molecular assays for field use can allow rapid diagnostics for infected vines 
in the field and nurseries without the need for diagnostic lab services. The objective of this study 
was to develop and evaluate LAMP (1) assays for their suitability and sensitivity to detect the ED 
and BD pathogens for on-site diagnostics of infected grapevines and propagation materials. Two 
genus-specific and five species-specific LAMP primers were designed for BD and ED pathogens, 
respectively. Preliminary results showed these assays were suitable for real time LAMP assays using 
the Genie II instrument and colorimetric LAMP. A commercial DNA extraction kit was also found 
suitable for rapid DNA extraction from infected wood. The real time LAMP assays were suitable for 
detecting and discriminating different ED and BD pathogens, although less sensitive compared 
to the existing qPCR methods (2), they were at least two times more sensitive compared to 
conventional fungal isolation methods. The development of LAMP assays may offer simple, cost 
effective and robust field-based diagnostics that will allow on-site testing for ED and BD pathogens 
in low resource environments. 
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Mapping the risk of drought-induced mortality in Pinus 
radiata plantations in Australia
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Biography: 
Dr Angus Carnegie is a Senior Principal Research Scientist in the Forest Science Unit, NSW DPI; 
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also recognised as a forest entomologist, with extensive in-field experience in forest health and 
biosecurity. He collaborates on research projects both nationally and internationally, with a focus in 
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Abstract: 
The recent increase in drought and heat-induced tree mortality in forests worldwide has been well 
documented. Recent landscape-scale die-offs in Europe and North America have been associated 
with severe and/or multi-year droughts and elevated temperature extremes. In Australia, multi-year 
droughts and heat waves have been implicated in regional-scale mortality of native eucalypt stands 
in northern Queensland, triggered severe dieback and death of Mediterranean eucalypt forests in 
south-western Australia, and resulted in canopy collapse and dieback of eucalypt forest in eastern 
Australia. Eucalyptus and Pinus plantations in Australia have also been subject to massive die-offs 
associated with drought and heat waves. Annual forest health surveillance has mapped the extent 
and severity of damaging agents in New South Wales plantations over the past 25 years. During 
this time, drought-induced tree mortality has had the largest impact on Pinus plantations after fire. 
Climate change is likely to increase future drought and heat wave events in Australia, subsequently 
impacting on forests and plantations alike. Drought and heat stress can kill Pinus spp. outright or 
render them susceptible to Ips grandicollis and Diplodia sapinea that subsequently kills tree. Using 
empirical data from over a decade of forest health surveillance, we developed a spatial model for 
risk of drought-induced tree mortality in Pinus radiata plantations in NSW under current climates. 
This model — and subsequent GIS outputs — can be used by foresters to manage future impacts 
of drought and climate change. This study illustrates the benefits of forest health surveillance that 
provides empirical data that can be used to develop risk models but also validate process-based 
drought risk models. 
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Measurement of the fungal sterol, ergosterol as an indicator 
of grey mould contamination of wine grapes
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Chris Steel is Professor of Viticulture at Charles Sturt University. His PhD awarded from the University 
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Abstract: 
Grey mould of grapes due to Botrytis cinerea occurs frequently in vineyards, particularly close 
to harvest. Disease management options are limited, and due to maximum residue limits 
for fungicides in export destination countries for Australian wine, few chemical options are 
available post-veraison. When grey mould occurs growers have to decide when and even if to 
harvest. Accurate quantification of the amount of grey mould present using visual estimations is 
problematic, particularly as the fungus typically occurs within the interior of a grape bunch and 
is hidden from view. Measuring ergosterol is a technique that have been proposed to quantify 
fungal contamination of plant tissues (Bermingham 1995). We investigated the ergosterol content 
of B. cinerea isolates collected from Australian vineyards. The amount of ergosterol in mycelium 
increased from 1.45 ± 0.21 to 3.22 ± 0.85 mg / g dry weight over the 15 to 27.5 °C temperature range. 
When grown at 25 °C the average ergosterol content of 20 isolates was 2.97 mg / g dry weight of 
mycelium. This figure was then used to calculate the amount of fungal biomass in infected grapes. 
Grape berries (cvs. Chardonnay, Cabernet Sauvignon, Semillon and Shiraz) were inoculated with 
B. cinerea and following incubation were mixed with uninfected material to obtain different levels 
of infection based on a w/w basis. Low levels of ergosterol, (typically 0.04 mg / kg fresh weight of 
grapes) due to background yeast populations, were found on healthy un-inoculated grapes. Berry 
homogenates (2 % w/w infection level) had 0.3 – 0.5 mg ergosterol / kg fresh weight. There was a 
linear relationship between the amount of ergosterol detected and the % of grey mould infection. 
Berry homogenates were also assayed for Botrytis antigens using a Lateral Flow Device which also 
correlated with the amount of ergosterol detected. Measuring ergosterol is a technique that can be 
used to estimate the amount of fungal biomass present in a batch of grapes affected with Botrytis 
grey mould which could potentially be used to establish thresholds for grey mould contamination. 
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Abstract: 
Restrictions on movement of cucurbit seed into Australia were introduced following the 2014 
outbreak of cucumber green mottle mosaic virus (CGMMV) in the Northern Territory. The Australian 
Government Department of Agriculture, Water and the Environment (DAWE) imposed emergency 
measures that require seeds of Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurbita maxima, 
Cucurbita moschata, Cucurbita pepo, Lagenaria siceraria and Trichosanthes cucumerina, and 
any hybrids of these species, to undergo mandatory off-shore or on-shore testing for CGMMV 
(Australian Government Department of Agriculture and Water Resources, 2017). In subsequent 
years, CGMMV has been detected in cucurbit cropping areas in New South Wales, Queensland, 
South Australia and Western Australia. In 2016, 22 of 631 seed lots tested during post-border 
screening resulted in detections of the virus (Constable et al., 2018). 

In this study, the genome sequences of CGMMV isolates sourced from local detections and post-
border seed interceptions were analysed to assess diversity and provide insight into the probable 
number of incursions associated with Australian outbreaks and the effectiveness of mandatory 
testing. So far, analyses using 28 Australian CGMMV whole genome sequences show that 
Australian outbreak isolates share > 99.2% sequence identity, suggesting that there was a single 
source of CGMMV or a single introduction of CGMMV to Australia. A further 12 local and 4 seed 
intercept CGMMV isolates are currently being sequenced and will be included in future analyses.
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Molecular modelling of the structure of fungal effector 
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Abstract: 
Effector proteins are of interest in the field of fungal plant pathology due to their ability to 
mediate disease infection in plants, particularly devastating fungal infections in economically 
important agricultural crops. The discovery of new fungal effector proteins is necessary to enable 
the screening of cultivars for disease resistance. However, fungal effector proteins lack sequence 
similarity and conserved sequence motifs, which poses a significant obstacle for sequence-
based prediction. Experimental determination of the three-dimensional (3D) structure of effector 
proteins is slowly allowing the identification of structural motifs to predict new effector proteins 
in fungi (Franceschetti et al., 2015). Currently, nine effector structural families have been identified, 
but many more structural folds are believed to exist beyond these families due to the diversity in 
pathogenicity of fungal effectors. We have applied both template and non-template based (ab 
initio) structural modelling to predict the 3D structures of experimentally verified fungal effector 
protein sequences (candidates) whose structures have not yet been resolved. Template-based 
modelling using RaptorX threading (Kallberg et al. 2012) provides higher accuracy over conventional 
sequence-based alignment in homology modelling thus enabling accurate categorisation of 
candidates based on available fungal structural families. Rosetta ab initio modelling (Rohl et al., 
2004) was then implemented for candidates that was below the scoring threshold of the template-
based modelling and interestingly, several ab initio models had strong matches with known 
protein folds that were not identified during threading. Both approaches enabled the prediction of 
pathogenicity-related folds or domains that are potentially new to known fungal effector structural 
families. The best predicted models were assessed for relevant fold/domain information, and 
the quality of the models. We had demonstrated that the combination of threading and ab initio 
modelling can be a successful strategy in expanding the database of potential effector protein 
structural families. This could be applied for the prediction of the interactions of effector proteins 
with their plant receptors to improve our understanding of their mechanism of interaction with the 
host.
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Multicriteria analysis projects changes in the distribution 
of the defoliating and non-defoliating pathotypes of 
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as a pathologist based at the Australian Cotton Research Institute, Narrabri. Karen specialises 
in pathogens of agronomically important crops. Karen uses her pathology skills gained from 
many years working with diseases in cotton in her current projects. Karen is working on a large 
collaborative Climate Change Research Strategy Project investigating the effect of climate change 
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Abstract: 
Verticillium dahliae Kleb. is a soil borne pathogen that causes Verticillium wilt in cotton and many 
other agriculturally important crops. This study examined the climatic variables that are critical 
for the pathogen in both the parasitic (germination and infection) and dormant (formation of 
microsclerotia) lifecycle stages. Within the parasitic stage, V. dahliae is divided into two pathotypes: 
defoliating (D) and non-defoliating (ND), each with different virulence and different optimum 
temperature thresholds. Within the dormant stage, the survival structures known as microsclerotia 
enable the pathogen to remain viable in soil for more than 14 years without a host. Consequently, 
management of Verticillium wilt is extremely difficult as there are currently no registered chemicals 
for its control. A multicriteria analysis (MCA) was used to establish current climate suitability and 
projected changes in suitability for the pathogen across New South Wales (NSW), based on both 
lifecycle stages. Climatic variables included average monthly temperature and rainfall. The MCA was 
run using state-wide historical climate data from 1981-2010, centred on 1995 and future projections 
data from 2036-2065, centred on 2050. Spatial layers produced showed climate suitability and 
projected change using an ensemble of eight global circulation models (GCMs) representing two 
emissions scenarios. State-wide climate suitability maps for the pathogen Verticillium dahliae 
showed the D and ND pathotypes vary significantly in climate suitability across NSW. Climate 
projections indicate the potential for differentiation between pathotypes, with northern NSW 
becoming more suitable for the defoliating pathotype and southern NSW more suitable for the 
non-defoliating pathotype. The climate is projected to become less suitable for microsclerotia 
survival in summer, but remain suitable in autumn, winter and spring throughout NSW. These 
findings indicate farmers may need to diversify with alternative rotation crops that are less 
susceptible to Verticillium wilt depending on their location within NSW.
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Abstract: 
MyPestGuide™ Reporter is a biosecurity screening tool which allows the public to submit field 
reports of pests and diseases via a smartphone app or computer. It provides critical biosecurity 
surveillance information as a component of surveillance activities conducted by the Department 
of Primary Industry and Regional Development Western Australia (DPIRD). Reports consist of 
up to four photographs, the GPS location and the reporter’s description of damage symptoms. 
In 2021, 6891 reports were submitted and most of these related to insects, with some weed and 
vertebrate pest reports. Reports are triaged before a team of plant pathologists review the images 
and respond to each submission where plant disease is suspected. In 2021, pathologists identified 
diseases in 204 reports and attributed 192 reports to non-pathogenic causes such as nutritional 
deficiency or drought. Some limitations are intrinsic to the identification of plant diseases from 
photographic images. Diagnosis can be challenging due to the diversity of hosts, quality of the 
photographs and imprecise information provided by some reporters, who may or may not be 
biologically trained. However, experts utilise their knowledge of host and pathogen groups, 
symptomology, personal field experience, historic species lists and extension publications, and call 
on specialist knowledge from researchers, agronomists and lab diagnosticians where necessary. 
The likelihood of detecting target quarantine organisms is increased by ensuring diagnosticians 
are aware of key symptoms. In addition, samples can be requested for laboratory diagnosis if a 
quarantine pathogen is suspected. Accuracy of diagnosis is greatest for pathogens with distinctive 
symptoms like rusts and smuts and the confidence level of diagnoses are recorded with categories 
ranging from “possibly” to “certain”. Advantages of MyPestGuide™ Reporter include the ability to 
retain image records for future review and the use of submitted photographs to provide evidence 
of absence for selected target pathogens. For example, all Myrtaceae reports are examined for 
signs of myrtle rust (Austropuccinia psidii), which is absent from Western Australia. MyPestGuide™ 
Reporter provides a flow of surveillance data to DPIRD and a useful service to the public, 
demonstrating that diagnostics through image analysis is a valuable tool for the digital age.
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Forest Disease Control Scientist with Scion (New Zealand Forest Research Institute) one of the Crown 
Research Institute (CRI). He has worked as Pathologist in England, Canada, and New Zealand on 
soil-borne and foliar pathogens over the years. He earned his PhD from University of Nottingham-
UK. Kwasi was part of the pioneering team that researched into the control of myrtle rust in New 
Zealand during the first incursion. He researched the use of targeted fungicides and biocides on 
selected high priority and iconic New Zealand tree species. He played a critical role in the myrtle rust 
research to to find innovative, practical technical solutions and design limitations of current aerial 
and ground-based pesticide application systems. His led, designed, implemented and carried out 
experimental control trials. He is also involved in the detection and control of forest pathogens in 
New Zealand and currently working on Phytophthora pluvialis, Dothistroma septosporum and other 
emerging areas of interest. 

Abstract: 
Myrtle rust is a serious fungal disease caused by Austropuccinia psidii affecting a number 
of Myrtaceae species in New Zealand and elsewhere. Control with fungicides or biologicals 
provides a means to reduce the build-up of inoculum in the short-term while other strategies are 
being developed or deployed for long-term management. This study under control conditions, 
evaluated the efficacy of fungicides for control of myrtle rust and identified adjuvant that 
would promote spreading of fungicidal active ingredients across the leaf surface. The spread of 
fungicide on detached M. excelsa leaves was assessed by mixing three different adjuvants with 
seven fungicides. Subsequently, M. excelsa plants were treated with three fungicides/mixes, 
(azoxystrobin+epoxiconazole, triademinol or a natural tea-extract) at a single rate followed by 
inoculation on day 0, 7, 14 or 21 days after inoculating with A. psidii urediniospores. The response to 
infection in M. excelsa plants based on different inoculation timings at days 0, 7 and 21 significantly 
differed among fungicide treatments. The fungicide azoxystrobin+epoxiconazole was the most 
effective with infections significantly lower on the adaxial leaf surface than abaxial, despite 
good surface coverage of fungicide being achieved on both leaf surfaces. There were significant 
differences among fungicides based on the proportion of infected leaves on M. excelsa plants. Day 
21 post-spray inoculation yielded a significant interaction between inoculation time and fungicide 
on leaf disease ratings. However, this was not the case at either 28 or 35-days post-inoculation. This 
research contributes to fungicides options for myrtle rust control in New Zealand.
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Nanopore Diagnostics for plant pathology

Dr Tonny Kinene1, Dr Monica Kehoe1
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Biography: 
Dr. Tonny Kinene is a laboratory scientist at the Department of Primary Industries and regional 
development at south Perth in the diagnostics and laboratory services section (DDLS). His main 
research focuses on rapid identification of pathogens and vectors affecting grapevines using 
Oxford Nanopore Technology, comparing the efficacy of using rapid enzymatic/temperature-
driven DNA extraction techniques to column-based DNA extractions methods. He also works on 
development and validation of molecular methods for diagnostics of plant pests and diseases. His 
research interests include rapid vector and virus identity using portable genome sequencer both in 
the laboratory and field setting, using high performance computing for plant disease diagnostics, 
molecular evolution and phylogenetics, grapevine viruses, luteoviruses in vectors and plants and 
lastly the epidemiological dynamics between vectors, viruses and the host plants. Tonny completed 
his PhD in Computational biology at the University of Western Australia where his research focused 
on the African cassava whitefly, Systematics and Patterns of molecular evolution.

Abstract: 
A portable sequencing device by Oxford Nanopore Technologies has been used with great success 
and extensively in public health and agriculture to rapidly characterise pathogens and track 
outbreaks. This has enabled informed and decisive action in managing infectious disease outbreaks 
such as COVID-19, Ebola, Zika, and a number of plant viruses.

The technology enables genome sequencing to be done in real-time rapidly in the laboratory as 
well as in the field; this makes pest and disease diagnosis available to the growers within a day. The 
low cost and scalability of this technology make it an efficient tool for national, and regional disease 
surveillance and monitoring.

In our project, we are using the portable genome sequencer to rapidly identify vector targets such 
as aphids, Mealybugs, Qfly, Medfly, whitefly and virus targets such as Luteoviruses and grapevine 
viruses. We were able to identify both the virus and the vector in aphid samples and we have 
developed a new assay for target amplicon sequencing of multiple grapevine viruses. This new 
assay will greatly reduce the cost involved in the diagnosis of the grapevine samples when an 
individual PCR is used for each virus target. Our ultimate goal is to develop National diagnostic 
protocols that will improve biosecurity in Australia and boost the diagnosis of pests and diseases.
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New approaches to unravel the functions of oomycete 
elicitins
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Prof. David Cahill1
1Deakin University, Waurn Ponds, Australia

Biography: 
Aayushree Kharel is currently a PhD candidate at Deakin University. Her research is focused on 
plant pathology, specifically, to understand the mechanism of disease progression associated with 
Phytophthora cinnamomi. Originally from Nepal, Aayushree wants to contribute to the agricultural 
field and is determined to make a positive impact in reaching the global food security goals through 
her research work. 

Abstract: 
Elicitins are proteinaceous pathogen associated molecular patterns (PAMPs) secreted by oomycetes, 
especially those in the Phytophthora and Pythium genera. β-cinnamomin is an example of an elicitin 
secreted by Phytophthora cinnamomi, an invasive, devastating root pathogen for which, at present, 
there is no effective control measure(1). Primarily, elicitins form an elicitin-sterol complex which, 
upon recognition by appropriate plant receptors, trigger plant immunity. In contrast, elicitins have 
also been shown to counteract plant defence responses and facilitate infection. Despite decades 
of research conducted on elicitins, we still do not understand how they function and there remains 
significant knowledge gaps(2). Hence, we are using a combination of current approaches such as 
confocal microscopy and immunosuppression(3) alongside CRISPR/Cas and omics technologies to 
analyse the role and location of elicitins in planta.

We have successfully transformed P. cinnamomi with fluorescent tags, the genes for which have 
been knocked out using CRISPR/Cas9-mediated gene editing. Further, we have designed a 
CRISPR/Cas9 system to knock out the β-cinnamomin gene and monitor the impact on pathogen 
survivability and disease initiation of elicitin-deficient P. cinnamomi in the relatively new plant 
model, Nicotiana benthamiana(4). In this model species, we have shown purified β-cinnamomin 
caused necrotic lesions upon leaf infiltration, confirming elicitin activity. To investigate the responses 
of N. benthamiana to both wildtype and elicitin-deficient P. cinnamomi, a root point-inoculation 
method has been established. We are following these approaches with RNA-seq analysis to 
elucidate the host plant responses. These combined approaches are providing new insights into the 
role of elicitins in Phytophthora-host interactions and they will likely expand the strategies that can 
be adopted to reduce disease.

References:
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and progress towards control. Australian Journal of Botany 56:279
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Nextflow-VSD: An end-to-end bioinformatics plant 
Virus Surveillance and Diagnosis workflow for Post Entry 
Quarantine testing
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Biography: 
I graduated at UQ in 2010 and have a background in marine genomics and metagenomics. I 
subsequently shifted my research to clinical genomics in humans and worked at the 

Garvan Institute of Medical Research and the Children’s Cancer Institute in Sydney. I also worked 
outside of academia as a bioinformatician in human diagnostics at SA Pathology, translating genomic 
approaches to routine clinical care. During my time there, I was involved in the accreditation of 
their whole-exome sequencing testing. I have recently joined the team of Roberto Barrero at the 
eResearch Office (Queensland University of Technology) as a Research Fellow in Bioinformatics, to 
help drive the implementation of high-throughput sequencing methods for the rapid detection of 
virus and viroids in plants. 

Abstract: 
Rapid and safe access to new plant genetic stocks is crucial for plant primary industries to remain 
profitable, sustainable, and internationally competitive. Imported plant species may spend 
several years in Post Entry Quarantine (PEQ) facilities undergoing pathogen testing, which can 
impact the ability of plant industries to quickly adapt to new global market opportunities and 
access new varieties. Advances in high throughput sequencing (HTS) technologies provide new 
opportunities for a broad range of fields including phytosanitary diagnosis. In this study, we present 
a portable, scalable, and reproducible end-to-end Virus Surveillance and Diagnosis (VSD) workflow 
implemented in a nextflow pipeline framework for the diagnosis of plant viruses and viroids at PEQ. 
We tap into the innate plant antiviral response pathways to detect and reconstruct viral sequences 
using high throughput small RNA-seq data. Comparison of existing PEQ molecular assays and two 
HTS methods detected all known viruses and viroids in control plants and provided insights into the 
differential index hopping events between major HTS approaches. Large scale side-by-side trials for 
horticulture crops including Citrus, Rubus, Vitis, Solanum species and nursery plants showed strong 
correlation between PEQ molecular assays and small RNA-seq based diagnostics. Overall, nextflow-
VSD provides opportunities to accelerate quarantine testing at PEQ by detecting regulated exotic 
viruses in a single assay from imported plants.
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Ongoing surveillance of Blackleg disease complex in certified 
seed potatoes 

Dr Nigel Crump1, Ms Nellie Malseed1
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Abstract: 
Blackleg is an important disease of potatoes globally causing significant economic loss of potato 
yield and quality. The disease is caused by several species of Dickeya and Pectobacterium. Disease 
symptoms of all the species involved are visually similar and can only be differentiated by laboratory 
diagnostics. Symptoms include a blackening and rotting of the stem, wilting of the plant and 
in some cases rotting of tubers. In 2019, to mitigate the spread of Dickeya dianthicola the seed 
potato certification Scheme adopted a zero tolerance. This required all plants exhibiting blackleg 
symptoms to be laboratory tested using qPCR for the absence of D. dianthicola. In 2019/20, 24 
plant samples with blackleg symptoms were collected, 19 samples were tested for other species 
of bacteria associated with the blackleg complex. All 24 samples were confirmed to be negative 
to D. dianthicola. In 2020/21, 36 plant samples with blackleg symptoms were collected. There 
were three samples positive to D. dianthicola. Of the 36 samples, 13 samples were tested for other 
species of bacteria associated with the blackleg complex. In both seasons, the following species 
were identified P. parmentarie, P. atrosepticum, P. brasiliense and P. caratovorum, P. parmentarie 
was the most frequently detected species in both years and is consistent with previous reported 
surveillance in 2019. D. dianthicola was only reported in 2020/21. The samples collected in 2020/21 
were screened for D. solani with no positive detections reported. This provides preliminary evidence 
that D. solani is not known to occur in certified seed potatoes in South Eastern Mainland Australia. 
Therefore, supporting the evidence that D. solani remains as an exotic pathogen to Australian 
potato production.
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Ophiostomatoid fungi associated with pine and pine bark 
beetles in south eastern Australia
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Biography: 
Conrad Trollip is a PhD student based at the School of Applied Systems Biology at La Trobe 
University. Conrad’s postgraduate research experience is mainly concentrated on the genomics 
and molecular diagnostics of fungi. Conrad is in the third year of his PhD, which is aimed at 
the development of a High-Throughput Sequencing (HTS) pipeline for the detection of fungal 
phytopathogens caught in forestry surveillance traps.

Abstract: 
The ophiostomatoid fungi are an assemblage of Ascomycetes which are arguably best-known 
for their associations with bark and ambrosia beetles (Curculonidae) and blue stain (sap stain) of 
many economically important tree species[1,2]. These fungi are considered a significant threat to 
coniferous forests globally, which has resulted in numerous studies characterising the diversity of 
bark beetles and their ophiostomatoid associates[1,2]. The diversity of ophiostomatoid fungi present 
in Australian pine plantations, however, remains largely undetermined. The aims of this study were 
therefore to reconsider the diversity of ophiostomatoid fungi associated with Pinus in Australia. To 
achieve this, we reviewed the collections lodged in Australian herbaria, and carried out a targeted 
survey from the major pine growing regions in south eastern Australia. In total, 135 ophiostomatoid 
isolates (15 from herbaria and 120 collected during the current study) were assessed using 
morphological identification and ITS screening which putatively distinguished 15 taxonomic groups. 
Whole genome sequencing (WGS) of representative isolates from each taxon was performed to 
obtain high-quality sequence data for multi-locus phylogenetic analysis. Our results revealed a 
greater than expected diversity, expanding the status of ophiostomatoid fungi associated with 
Pinus in Australia to include 14 species from six genera in the Ophiostomatales and a single species 
residing in the Microascales. While most of these were already known to science, our study includes 
seven first records for Australia and the description of one new species, Graphilbum ipis-grandicollis 
sp. nov.. This study also provides an example of WGS approaches replacing traditional PCR-based 
methods for taxonomic surveys. This not only allowed for robust multi-locus sequence extraction 
during taxonomic assessment, but also permitted the rapid establishment of a curated genomic 
database for ophiostomatoid fungi which will continue to aid in the development of improved 
diagnostic resources and capabilities for Australian biosecurity.
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Optimising fungicide sprays for botrytis diseases in pulse 
crops using Narrow Band IoT data telemetry to monitor 
canopy microclimate
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Biography: 
Dr Mohsen Khani is a plant pathologist at South Australian Research and Development Institute, 
SARDI. Mohsen has more than 20 years of teaching and research experiences in plant protection, 
particularly on foliar and soil-borne diseases of cereal, vegetable, potato and pulse crops overseas 
and in Australia. In last 2 years Mohsen has worked on foliar diseases of pulse crops in South 
Australia. Mohsen’s recent research projects focus on foliar diseases of pulse crops including botrytis 
grey mould of lentils and chocolate spot disease on faba beans in South Australia. 

Abstract: 
Epidemics of botrytis grey mould of lentil and chocolate spot disease of faba bean, caused by 
Botrytis cinerea and/or B. fabae, respectively, are sporadic across regions and seasons in South 
Australia (SA) and growers use multiple prophylactic fungicide sprays in crops to prevent disease. 
Botrytis spp. need very humid conditions combined with optimal temperature above 15°C 
continuously for several hours for infection and disease spread. Higher or lower rainfall zones 
(HRZ or LRZ) have different environmental and growing conditions, which influences the required 
number of foliar sprays, suggesting disease management could be tailored to regions and seasons 
to avoid unnecessary sprays. We investigated optimising fungicide applications by capturing in-
canopy environmental data via near real-time monitoring. Data loggers equipped with Internet of 
Things telemetry were deployed at 7 and 10 sites across the South East (SE), Yorke Peninsula and 
Mid-North of SA in 2019 and 2020, respectively. Hourly relative humidity (RH) and temperature data 
were transmitted by the loggers to a server, where three levels of warning alerts (yellow= warning, 
amber= prepare, red= spray) were calculated to warn if in-canopy conditions were conducive 
for chocolate spot infection, viz. RH >= 70% and temperature >= 15°C for more than 8, 10 or 12 
consecutive hours, respectively. A faba bean trial was sown at Frances (HRZ) to investigate whether 
an alert triggered by the in-crop environmental data could determine the need for foliar fungicides. 
In 2019, there was only one monitoring site in SA where a fungicide alert was issued with no red 
alerts issued for the Frances trial site. In 2020 the trigger alert system identified that faba bean sites 
in SE (HRZ) required fewer sprays (2-3) compared to the standard practice of spraying ahead of 
rain-fronts (5), while no or few foliar fungicides was required in LRZ or MRZ. The results indicate this 
alert system may ultimately help reduce the number of sprays, lower costs and risk of fungicide 
resistance.

References:
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Oxford Nanopore Technologies for plant virus screening

Dr Lia Liefting1, Dr David Waite1, Subuhi Khan1, Dr Jeremy Thompson
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Abstract: 
The Ministry for Primary Industries (MPI) Plant Health and Environment Laboratory (PHEL) Virology 
team have implemented high-throughput sequencing using Oxford Nanopore Technologies (ONT) 
for routine generic screening of virus and virus-like organisms from symptomatic plants. The ONT 
MinION is an affordable (start-up cost of US$1000) and small footprint DNA sequencing device with 
the potential to quickly deliver reliable and cost-effective data for single or multiple samples.

The ONT method for sample preparation is designed for polyadenylated (polyA) RNA only. 
Therefore, in order to detect all virus types, a method was developed so that viruses containing 
polyA and non-polyA RNA, as well as DNA genomes, can be sequenced. Samples are run on the 
ONT Flongle (adapter for MinION), the quickest and cheapest option, which generates enough data 
to confidently identify viruses from a range of hosts and sample types. Identification of pathogens 
present can be completed in as little as 3 days. The ONT diagnostic tool has proven to be especially 
useful in detecting mixed infections, new host records and previously undescribed species. 

Previously, PHEL relied on herbaceous indexing and electron microscopy for the generic detection 
of viruses. These methods were often unreliable and inefficient. Furthermore, if these tests were 
positive, it could potentially require many PCR tests to identify the virus present. Overall, the ONT 
MinION has greatly improved the accuracy and efficiency of plant virus diagnosis at PHEL with the 
added benefit that it will also detect viroids, phytoplasmas and liberibacters in the same run. 
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Pan-pathogenomic investigation of the pathogenicity gene 
contents of cereal necrotroph regional populations
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PhD in Bioinformatics at Murdoch University with Richard Oliver. PostDoc with Karam Singh 
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Abstract: 
Over the last twenty years, ‘pathogenomics’ has progressed from the study of single genome 
sequences of model pathogen species, on to comparisons of handfuls of representatives of key 
species, and recently to regional-scale studies of large pathogen populations. With the increasing 
reliability and affordability of genome sequencing, decreasing bioinformatic bottlenecks, and 
growing understanding of host-microbe molecular interactions, it is becoming viable to leverage 
pathogenomics for low-cost, information-rich disease diagnostics and surveillance. With that goal 
in mind, we have been gathering and/or developing suitable genomic and bioinformatic tools and 
summarise their application to recent pathogenomic analyses of state-level wheat necrotroph 
populations. These focussed on detection of pathogenicity-relevant genes and genome regions, 
particularly necrotrophic effectors. To assist in effector gene prediction, two novel methods have 
been recently developed and were incorporated into the current study, including: 1) Predector 
(https://github.com/ccdmb/predector), a pipeline for automating and combining standard in silico 
effector prediction methods; and 2) RemEff, a pattern-based method for using “remote homology” 
to a library of known effectors from a range of pathogen species to predict effector candidates.

Draft (short-read) genome sequencing was performed for set of 158 isolates of Parastagonospora 
nodorum were sampled from across Western Australia. Resulting genomes were used to 
generate gene annotation sets that were used to generate an orthology-based pan-genome 
gene set of ~24K ortholog groups. A combinative approach aggregating multiple sources of 
supporting evidence, including in silico predictions, genome landscape, comparative genomics, 
transcriptomics, and known effector similarity was used to reduce pan-genome gene set a subset 
of predicted effector-like genes. A follow up study with 97 isolates of P. nodorum, primarily from 
the WA region, were bioinformatically screened for the presence of known and predicted effector 
genes, and whether these were associated with regional or cultivar profiles. We determined the 
spatial/temporal distributions and prevalence of known and candidate effector genes and other 
pathogenicity factors, thereby demonstrating that a pan-pathogenomics approach could be used 
to enhance effector discovery and further extended to ongoing monitoring and management of 
regional pathogen populations.
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Passaging can select for a suppressive phyllosphere 
community against bacterial speck disease in tomato
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Biography: 
Hanareia Ehau-Taumaunu is a Māori scientist in her final year of a Ph.D. in Plant Pathology at 
Pennsylvania State University. She is currently investigating the ecology of bacteriocin production 
in plants to aid our understanding of how to effectively employ them against bacterial diseases. 
In particular, she is looking at when and where bacteriocins are beneficial for the producer during 
co-infection. Additionally, Hanareia is interested in microbial community interactions and how their 
activity influences plant disease outcomes and pathogen populations. She is currently developing 
a passaging method to select suppressive phyllosphere communities that are enriched for a low 
disease phenotype that is maintained over time. As a Māori scientist from Aotearoa, New Zealand 
she highly values integrating her cultural values, identity, and language in her career and research 
aspirations. Hanareia aims to return to the Aotearoa, New Zealand science community in 2022, 
particularly looking for research projects that are with Māori and for Māori.

Abstract: 
Suppressive soils harbor microbial communities or specific populations that suppress growth 
or limit the severity of soilborne plant pathogen(s) over multiple years. While there are many 
suppressive soil examples, there are no described cases of foliar disease managed by a suppressive 
phyllosphere community due to limited community transfer between seasons. Therefore, we 
investigated whether a phyllosphere microbial community could be developed through artificial 
selection to suppress disease using the model pathosystem of Pseudomonas syringae pv. tomato 
(Pto) and tomato. Tomato plants were inoculated with a field phyllosphere metacommunity and 
then challenged with Pto or MgCl₂ buffer. The disease progression following inoculation was 
recorded for eight days. Microbial material was then collected from plants showing the least 
amount of disease or at random to inoculate naïve plants for the next passage. Overall, disease 
severity resulted in an increase to a peak at passage 4 or 5 followed by a sharp decline, reaching 
low severity levels by passage 10. Hence, the repeated passaging resulted in the selection of 
communities suppressive towards Pto. For one passage line, the disease severity of the field 
phyllosphere community was significant compared to the control (F = 2.58; P = 0.0087). Current 
bacterial 16S ribosomal RNA and fungal Internal Transcribed Spacers sequencing will examine 
how the relative communities changed over time across passages and their correlation to disease 
progression. Additionally, shotgun metagenomics will investigate the function of potential taxa 
contributing to Pto suppression, however, further studies into their roles will be required. We 
believe this microbial community approach can potentially provide robust and consistent disease 
management.
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PIC@PEQ: The Development and Implementation of 
Innovation in Biosecurity
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Biography: 
Adrian has a diverse background with significant experience across academia, industry, and 
government. After 10 years as a research scientist at La Trobe University working on plant molecular 
biology and plant pathology, Adrian transitioned into the private sector working with bioreactors, 
microbiology, enzymatics and obtaining TGA and APVMA regulatory approval for commercial 
products. Adrian later returned to academia with the Department of Chemistry and Biotechnology 
at Swinburne University in 2013, before joining the Department of Agriculture, Water and the 
Environment (DAWE) in 2015 as an Assistant Director with the Science Services Group (SSG), based at 
the Knoxfield quarantine facility in Victoria.

After moving to the new national Mickleham PEQ facility in Victoria Adrian moved to the office of 
the Chief Plant Health Officer with Agriculture Victoria as the State Manager for Plant Pests and 
Diseases, before returning to DAWE as the Assistant Director of the newly formed Plant Innovation 
Centre at PEQ Mickleham (PIC@PEQ). Adrian has since remained in this position where he devotes 
his energies towards identifying and developing new technologies, improving operational outcomes, 
and building relationships with external scientific networks and the education sector.

Abstract: 
From its inception just four years ago PIC@PEQ has grown into an established and reliable 
biosecurity innovation partner across government, industry and academia with expertise in 
diagnostics, pathology, 2G/3G sequencing and novel treatment development such as herbicide 
evaluations and new irradiation technologies.

The PIC@PEQ team actively seeks to identify, develop, optimise, and operationalise new and 
emerging technologies for biosecurity applications across a broad range of the business areas in 
which DAWE operates including inspections, surveillance, diagnostics, quarantine, and compliance. 
More recently PIC@PEQ has also teamed up with Deakin University to engage higher-degree 
students conducting research projects at the national Post-Entry Quarantine facility, as well as 
actively guiding and facilitating the development of national policy for cross-jurisdictional high-
throughput sequencing standards in regulatory settings.

In this presentation we will give an overview of some of the biosecurity projects completed and 
currently underway in PIC@PEQ including:

- Nanopore sequencing for rapid insect diagnostics at the border

- Development and evaluation of novel assays for Xylella fastidiosa, torrado viruses, 
begomoviruses, and various Rubus viruses

- CRISPR-CAS12a diagnostics for rapid detection of Xylella fastidiosa

- The use of low-dose electron-beam irradiation for biosecurity risk mitigation treatment of 
international mail pathways

- Alternative herbicide treatments for imported cut-flowers

- Verification of herbicide treatment of imported cut flowers

- Pooling of samples for high-risk PEQ pathogen diagnostics

- Evaluation of mobile apps for rapid insect and pathogen identification

PIC@PEQ will be featuring some of these projects in greater detail with various posters and/or oral 
presentations by other presenters.
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Plant bacteria to identify? Which method should I use?
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experience having worked in the horticultural and broadacre industry in Western Australia and in 
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Abstract: 
In a plant pathology diagnostic lab, a number of plant samples are submitted for bacterial 
identification; there are over 150 species of bacteria that cause disease and many of these are 
classified into subspecies or pathovars based on host plant species infected. Correct identification 
at pathovar or subspecies level is needed because it can have an impact on international trade.

There are three main methods that can be used to identify bacterial pathogens successfully to 
species level; (i) matrix assisted laser desorption ionization-time of flight mass spectrometry 
(MALDI-TOF MS), (ii) Biolog and (iii) the use of molecular tests such as polymerase chain reactions 
(PCR) and sequencing (1, 2, 3). So which one is best? How do we choose what method to use when 
we need to go to subspecies or pathovar level?

To help resolve this dilemma, the three main methods were compared using bacterial standards 
purchased from the NSW Department of Primary Industries Culture Collection. These bacteria were 
originally identified using fatty acid analysis, and were considered typed cultures for Australian plant 
bacterial pathogens. The following examples; a sub species of Pectobacterium carotovorum, and a 
pathovar of Pseudomonas syringae will demonstrate the pros and cons of each method, and how 
the issues associated with rapid changes in nomenclature impact on the diagnosis.

Results indicate that diagnosticians cannot just rely on one method alone, unless they have 
extensive experience and understanding in the biology and host pathogenicity associated with the 
samples that are being tested.
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Abstract: 
Replicated small-plot trials are the common approach to evaluating crop protectants and other 
disease management tactics. Promising treatments can then be evaluated over larger areas 
using commercial equipment. Agronomists and farmers also need a robust, efficient approach to 
evaluate alternative practices at scale under local conditions. A simple strip trial approach whereby 
treatments along crop rows are compared using moving window analysis can reveal spatial 
variation in treatment responses; that is, a treatment can be more, less or equally effective to 
another at different locations in a strip. Such information can guide targeted management if this is a 
goal. However, the question of where to position a strip trial remains vexed. 

We investigated using a covariate to a response variable of interest to position a strip trial to 
generate information about likely treatment responses across a block in commercial vineyards. Strip 
trials comparing two spray programs (S1, S2) for powdery mildew control (Erysiphe necator) were 
simulated in a 4.5 ha block of Pinot Noir using historical data; a trial evaluating mechanical shaking 
for botrytis control (Botrytis cinerea) in a 2.2 ha block of Sauvignon Blanc was also analysed. For the 
former, elevation had moderate correlation to mildew severity of S1 and S2 while remotely sensed 
vine vigour (PCD) had weak correlation to it. Thus, elevation and PCD were chosen as covariates 
to explore their usefulness in positioning trials. Findings showed that strips encompassing more 
variation in elevation generally revealed more information about vine responses to S1 and S2 in the 
block. For the botrytis trials, the correlation was moderate for elevation and negligible for PCD in 
2019. Thus, strips encompassing the variation in elevation were established at the same site in 2020. 
However, the correlation was not observed in 2020. Also, the differences in severity between control 
and shaken along the strips appeared over-ridden by the weather conditions that resulted in a 
much higher average disease severity (average 16.8 % compared to 10.1 % in 2019). The positioning 
of strip trials is being evaluated further within a broader project to enable farmer-centric on-farm 
experimentation to generate useful information for decision-making.
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Potato virus A genetic variability and enhanced visual 
symptom identification using floral symptoms 

Mr Bryden Bird1, Mr Nicholas Andrews1, Dr Kar Mun Chooi1, Dr Robin MacDiarmid1,2

1School of Biological Sciences, University of Auckland, Auckland, New Zealand, 2The New Zealand Institute for Plant and 
Food Research Limited, Auckland, New Zealand

Abstract: 
Potato virus A (PVA) infects potato (Solanum tuberosum) and other solanaceous plants including 
tamarillo (Solanum betaceum) and black nightshade (Solanum nigrum). Based on the complete 
single-stranded sense RNA genome, PVA has been divided phylogenetically into three clades: 
PVA-W (potato isolates from across the world), PVA-A (potato isolates from the Andes), and PVA-T 
(tamarillo isolates). Tamarillo infection by PVA causes commercial losses in New Zealand’s tamarillo 
industry because of reduced yield and unmarketable, dark fruit blemishes. Removal of black 
nightshade and infected tamarillo plants from orchards helps with in-field virus management 
by alleviating the PVA pressure. However, the distinctive mosaic symptoms on tamarillo leaves 
dissipate over the warm summer months, leaving a 2–3 month gap in visual symptom identification 
for PVA that coincides with the tamarillo flowering season, an ideal time for plant removal. 

To understand the epidemiology of PVA and to develop a practical method to identify infected 
tamarillo trees over summer, we surveyed 180 plants from three orchards over one growing season 
and assessed the genome sequence, virus titre and development of visual leaf and floral symptoms. 
Phylogenetic analysis of 15 new whole PVA genomes from tamarillo revealed high genetic diversity, 
including isolates from both PVA-W and PVA-T clades, and evidence of interclade recombination. 
Investigation of the association between PVA titre and coverage of pigmentation on tamarillo 
petals demonstrated a linear relationship between the two factors. Using high resolution melting 
(HRM) curve analysis of coat protein gene amplicons we distinguished PVA sequence variants but 
found no correlation between PVA clade and petal colouration. Assessment of tamarillo flower 
pigmentation by digital quantification of pink hues and serologically PVA-positive plants identified 
a strong correlation (specificity = 100%, sensitivity = 97% in November or 83% in February). The 
combined identification of petal pinking and leaf mosaic symptoms increased the sensitivity to 
100% in February. Overall, we have furthered the understanding of the origins of PVA isolates 
emerging in New Zealand, refined HRM analysis to identify PVA variants, and validated a visual 
screen for PVA-infected tamarillo tree identification.

We acknowledge the support and the New Zealand Tamarillo Growers’ Association and individual 
growers. 
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Abstract: 
Myrtle rust (Austropuccinia psidii) is of tropical origin and is particularly well adapted to climates 
that are warmer than the temperate conditions currently predominating in New Zealand. Future 
climate warming in New Zealand is therefore expected to favour increased activity of the pathogen 
and consequently more damaging effects from this disease (Beresford et al. 2020). The Myrtle Rust 
Process Model (MRPM), based on A. psidii responses to climatic variables (Beresford et al. 2018, 
Beresford et al. 2020), was used to explore several climate change scenarios which considered 
increases in temperature in conjunction with decreases in relative humidity (Byrne & O’Gorman 
2016). This investigation included an exploration of the variation and effects of various changes 
in relative humidity (RH) on the output of the infection risk model. The climate change scenarios 
explored were increases of 1, 2, 3, 4 and 5 degrees Celsius, and corresponding decreases in %RH 
per degree Celsius. Infection risk increased with each increased temperature scenario, with largest 
increases in areas that are currently only marginal suitability for the pathogen with respect to 
temperature. Latent periods decreased with increasing temperature, resulting in potential for the 
rust to continue reproducing over winter in many areas, particularly where, under current conditions, 
cooler winter temperatures slow or halt pathogen development, resulting in overwintering as 
latent infection. Integration of these predictions with host plant distributions and phenology to 
understand the impact these increased risks could have on the distribution and regeneration of 
Myrtaceae plant communities is discussed.
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Abstract: 
Small-holder farmers make up a significant proportion of the population of a least developed 
country such as Lao PDR. Technical support for crop production is limited, especially in disciplines 
such as disease diagnostics and extension. Horticultural cash crops can provide an opportunity for 
alleviating poverty in areas where the traditional focus has been on staple crops.

Aid projects focused on poverty alleviation commonly promote cash crops that can be grown either 
through the wet season, or the dry season under irrigation. Unfortunately, many projects do not 
consider the potential for crop diseases to impact on yield. 

One example follows. Several more will be in the presentation. An aid project concerned with 
organic vegetable production advised gai-lan farmers to stop slow-burning rice hulls on their 
garden beds before planting seed. Instead the farmers were advised to mulch the soil with raw 
rice hulls to improve soil fertility and structure. However, Rhizoctonia solani (collar rot pathogen) is 
mainly distributed in the top few centimetres of soil, and our long-term observations indicate it is 
killed by the heat generated by slow-burning of hulls. Furthermore, raw hulls provide a substrate 
facilitating growth of Rhizoctonia solani over the soil surface from diseased to healthy seedlings 
resulting in seedling death and stunted growth of mature plants. Rhizoctonia solani, was recovered 
from diseased gai-lan seedlings and Koch’s postulates were fulfilled, using the raw rice hulls as a 
substrate (Ireland et al, 2015). This ill-advised change in agronomic practice resulted in serious losses 
for Lao growers. 

This example demonstrates that it is critical to actively engage with small-holders and learn from 
them as to why they use particular practices. Many have been growing their crops for a long time 
and are very practical. It is essential to recognise and have deep respect for the small-holders’ 
knowledge, especially given that they are the ones taking on the risks (High, 2014). 
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Abstract: 
‘Effectors’ are a broad class of virulence promoting molecules that are secreted by pathogens 
to facilitate their infection of a host. Discovery of effectors and their host molecular interacting 
partners is a core research focus in plant pathology, forming much of the basis of current crop 
disease resistance breeding. Experimental proteinaceous effector discovery methods targeting 
specific interactions of interest may yield hundreds of candidate proteins associated with a 
phenotype of interest and some additional prioritisation of candidates is often required before 
more detailed experimentation. Such prioritisation tends to focus on some combination of 
secretion prediction and general characteristics commonly observed in effectors, such as cysteine 
richness and low molecular weight. However, a number of known effectors lack one or more of 
these general properties, and the common combination of tools or properties as a series of hard 
filters means that many desirable effector candidates may be excluded. This study presents a 
novel pipeline, Predector, which easily installs and runs numerous fungal secretome and effector 
prediction tools, and combines this information in a tabular format alongside a learned ranking 
score that can be used for candidate prioritisation. We show that Predector scores are effectively 
able to separate the bulk of fungal proteins from effector-like proteins, but still give relatively high 
ranks to known effectors that lack signal peptides or other common effector characteristics. We 
also show that Predector outperforms a joint secretion and EffectorP 2 [1] classifier over a range of 
decision thresholds in terms of Matthew’s correlation coefficient and ranking statistics, meaning 
that the learned ranking order offers a useful method to identify and prioritise effector candidates 
that is greater than the sum of its parts. Predector offers a fast, convenient and reproducible 
pipeline combining numerous sources of information, as well as a principled method for prioritising 
effector candidates which we expect will be useful in combination with experimental results. 
Predector is freely available online at: https://github.com/ccdmb/predector.
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Abstract: 
Ascochyta blight of chickpea leads to yield losses in all major growing regions of Australia. Disease 
management largely depends on fungicides but improving chickpea resistance to Ascochyta 
blight can decrease that dependence [1]. In an ongoing resistance breeding program, chickpeas 
are grown in pots in an outdoor environment, artificially inoculated and a disease index is visually 
scored. This scoring however relies on trained experts and has limited throughput. Non-invasive, 
sensor-based phenotyping can increase the throughput and has potential advantages in terms of 
reliance on trained experts, accuracy and precision [2]. The goal of this study is to evaluate whether 
sensor-based phenotyping methods can replace or complement visual scoring in the resistance 
breeding program. 

Top-view images of chickpea plants were taken in the outdoor screen throughout the growing 
season. For each pot, plant pixels were counted using a neural network [3]. The ratio of plant pixels 
to background pixels was used as a trait to predict the disease index. The accuracy of the measured 
trait was benchmarked in an automated phenotyping system (ρ = 0.70) [4]. The best prediction 
with field data was achieved using images from the day of inoculation and the day before scoring 
(estimated R-sq = 0.50 ± 0.08). The same trait measured in the automated phenotyping system a 
day after scoring resulted in a better prediction of disease index (estimated R-sq = 0.63 ± 0.10). This 
indicates that the trait is useful for the prediction of disease index but that data acquisition and 
imaging environment impacts the quality of prediction.
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Abstract: 
Blueberry (mostly the fruit of Vaccinium corymbosum and its hybrids) consumption has been 
increasing in New Zealand and Australia. The growing blueberry market has also increased the 
interest of the horticultural sector to import new varieties. Since the worldwide movement of any 
germplasm poses a risk of introducing pests and pathogens into new areas, the increased interest 
in growing blueberries has also driven a need to be better prepared for screening Vaccinium plant 
material for unwanted plant pathogens. Many fungal pathogens are known to infect Vaccinium 
species, but two of them have been determined to be of higher risk: Diaporthe vaccinii and 
Monilinia vaccinii-corymbosi which cause twig blight and mummy berry diseases, respectively. 
These pathogens are classified as quarantine organisms in New Zealand and Australia. Since no 
specific real-time PCR assays were previously available for these fungi, the screening was carried 
out by isolating fungi onto culture media and identifying isolates based on their morphology and 
DNA sequences. But this approach is labor intensive, less sensitive and time consuming. To enhance 
our diagnostic capability and preparedness for screening imported Vaccinium germplasm for these 
pathogens, we developed novel real-time PCR assays for D. vaccinii and M. vaccinii-corymbosi 
based on elongation factor 1 and internal transcribed spacer regions, respectively. These new assays 
were shown to be specific and sensitive enough to detect the two fungal pathogens in bulked 
(or pooled) samples of five (detection limits were 1 and 0.1 pg of pathogen DNA for D. vaccinii and 
M. vaccinii-corymbosi, respectively). Both assays are also duplexed with a plant internal control to 
allow simultaneous detection of pathogen and host DNA. These are the first real-time PCR assays 
for D. vaccinii and M. vaccinii-corymbosi which can be easily adopted for high-throughput testing 
to screen asymptomatic blueberry plants quickly and efficiently in post-entry quarantine or large 
sample volumes in an incursion situation.
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Abstract: 
Genetic resistance to Pratylenchus thornei is one of the main management strategies growers 
in the northern Australian grains region (NGR) have to minimise the impact of this root-lesion 
nematode species on winter cereal cropping. It is therefore important that reliable resistance 
screening of genotypes is undertaken, so that growers can make informed genotype selection 
decisions at planting. Final P. thornei population densities, measured on a plot basis, from a 
collection of 17 field experiments conducted between 2011 and 2018 in varying locations across the 
NGR, were analysed in a linear mixed model framework. A factor analytic structure was used to 
model wheat genotype by environment (GxE) interaction effects. This enabled an assessment of 
genetic correlations between environments, providing insight into the extent of the GxE interaction 
for field-based resistance of wheat genotypes to P. thornei. Post-processing of results using the 
factor analytic selection tools (FAST) method provided a measure of the overall performance (OP) 
for each wheat genotype, as well as a stability measure reflecting the reliability of the resistance 
status across environments. In general, genetic correlations between environments were found to 
be reasonably high, indicating limited GxE interaction for resistance to P. thornei. The FAST method 
quantified genotype resistance on a continuous scale, better reflecting the nature of genetic 
resistance based on a quantitative variable such as nematode population density. The delivery of a 
metric for genetic resistance to P. thornei on a continuous scale, rather than assigning genotypes 
to discrete resistance categories, provides growers with an alternative and potentially more 
informative selection tool when trying to minimise the impact of P. thornei on wheat production.
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Abstract: 
Verticillium wilt (VW) is a major economic constraint to cotton production in Australia, with losses of 
up to 4-5 bales/ha experienced by some growers. The causal agent, Verticillium dahliae Kleb (Vd), is 
a soilborne fungus that has a wide host range. The fungus survives long-term in soil by producing 
microsclerotia which can persist for up to 14 years. Management of VW requires an integrated 
approach that aims to reduce the soil inoculum load and maintain soil biological health. Crop 
rotation is one strategy which may help lower the soil microsclerotia density. Given that different 
crop types can influence the abundance and composition of soil microbiome due to the quantity 
and quality of carbon substrates they add, crop choice may assist growers in reducing disease 
impacts through biological disease suppression, facilitated by soil microorganisms. 

A field trial was conducted in northern NSW to better understand the impact of crop rotation on 
suppression of VW and overall soil biological health. Rotation crop treatments were arranged in a 
randomised block design with three replications and four treatments (sorghum, corn, bare fallow, 
and cotton). Individual plots were 12 rows wide and 500m long. Disease incidence (% infected 
plants) was assessed late season. Surface soil samples (0-10cm) collected pre-plant and late season 
were analysed for Vd population and microbial abundance and catabolic diversity.

Results showed there were less diseased plants and reduced soil inoculum levels following 2-year 
rotations with non-hosts or fallow compared to continuous cotton. The lower inoculum levels 
delayed disease development. Two years of rotation sequences showed that the fallow-fallow 
rotation had the lowest abundance of fungal populations and overall catabolic diversity of soil 
microbial communities, whereas crop sequence that included sorghum showed the highest values. 
Although the fallow-fallow rotation reduced the pathogen level and disease incidence, the decline 
in overall microbial populations and activities in the long-term could potentially make soils more 
conducive to soilborne diseases. 

These results suggest that management of VW in cotton through crop sequences that include 
other crops, may be a better option as they not only reduce disease incidence but also maintain 
overall soil biological health. 



 y   134     APPS ONLINE CONFERENCE  | ORAL ABSTRACTS

Re-evaluation of the Podosphaera tridactyla species complex 
in Australia

Dr Reannon Smith1,2, Dr Tom May3, Dr Jatinder Kaur1, Dr. Tim Sawbridge1,2, Dr Ross 
Mann1, Mr Ian G. Pascoe4, Dr Jacqueline Edwards1,2

1Agriculture Victoria, Bundoora, Australia, 2La Trobe University, Bundoora, Australia, 3Royal Botanic Gardens, South Yarra, 
Australia, 430 Beach Road, Rhyll, Australia

Biography: 
Dr. Reannon Smith is an early career researcher with Agriculture Victoria in the Plant Pathology 
research group. Her PhD research was focused on molecular characterisation of powdery mildew 
specimens held in the Victorian Plant Pathology Herbarium (VPRI). Reannon established molecular 
methods which enabled next-generation sequencing of powdery mildew specimens up to 130 years 
old. Using these methods was able to update powdery mildew taxonomy for several important 
horticultural species for Australian Biosecurity.

Abstract: 
The Podosphaera tridactyla species complex is highly variable morphologically and causes powdery 
mildew on a wide range of Prunus species, including stone fruit. A taxonomic revision of the Po. 
tridactyla species complex in 2020 identified 12 species, seven of which were newly characterised. 
In order to clarify which species of this complex are present in Australia, next generation sequencing 
was used to isolate the fungal ITS+28S and host matK chloroplast gene regions from 56 powdery 
mildew specimens of stone fruit and ornamental Prunus species accessioned as Po. tridactyla 
or Oidium sp. in Australian reference collections. The specimens were collected in Australia, 
Switzerland, Italy and Korea and were collected from 1953 to 2018. Host species were confirmed 
using matK phylogenetic analysis, which identified that four had been misidentified as Prunus but 
were actually Malus prunifolia. Podosphaera species were identified using ITS+28S phylogenetic 
analysis, recognising three Podosphaera species on stone fruit and related ornamental Prunus hosts 
in Australia. These were Po. pannosa, the rose powdery mildew, and two species in the Po. tridactyla 
species complex: Po. ampla, which was the predominant species, and a previously unidentified 
species from peach, which we describe here as Po. cunningtonii. 
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Abstract: 
In this study 163 full length sequences of the emerging pathogen grapevine red blotch virus 
(GRBV; genus Grablovirus, family Geminiviridae) phylogenies were constructed using Bayesian 
analyses (BEAST v2.0) on time-tipped (heterochronous) data. Using different combinations of priors, 
Bayes factors identified heterochronous datasets (3 x 200 million chains) - versus randomized or 
isochronous datasets - generated from strict clock and exponential tree priors as being the most 
robust. Substitution rates of 3.2 x 10-5 subs/site/year (95% HPD 4.3 – 2.1 x 10-5) across the whole of 
the GRBV genome were estimated, suggesting ancestral GRBV diverged from ancestral wild Vitis 
latent virus 1 around 9000 years ago. Sanger sequencing of GRBV in a single infected field grown 
grapevine across twelve years identified twelve single nucleotide polymorphisms none of which 
were fixed substitutions, suggesting the in silico estimate was concordant with this limited dataset. 
The substitution rate estimated here is lower than those estimated for other geminiviruses and is 
the first for a woody-host infecting geminivirus.
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Abstract: 
The biotrophic protozoan Spongospora subterranea f. sp. subterranea (Sss) causes powdery 
scab, root infection and root galling diseases on potato. The susceptibility of 10 potato cultivars 
commonly grown in South Africa to Sss diseases was assessed in three pot trials in a greenhouse. 
Disease severity of root gall formation and root infection was determined 60 days after planting, 
while powdery scab severity was evaluated at harvest, 120 days after planting. Sss DNA extracted 
from potato roots and tubers was quantified using real-time polymerase chain reaction (qPCR). 
None of the cultivars tested were resistant to root or tuber infection by Sss; however, significant 
differences (P < 0.05) were observed among potato cultivars in susceptibility to the diseases. All the 
cultivars tested developed powdery scab lesions on their tubers, except for cultivar Innovator, which 
showed no powdery scab symptoms, although Sss DNA was detected in the progeny tubers, 
indicating possible latent infection by the pathogen. Pearson’s correlation analyses of the disease 
indices showed no association (P > 0.05) between root gall severity, root infection severity and 
powdery scab severity in the same cultivar. The results of this study provide potato growers with 
information on susceptibility of potato cultivars to Sss, allowing them to make informed cultivar 
choices in order to optimize management programs for Sss diseases.

Keywords: Plasmodiophorid, powdery scab, root galling, Solanum tuberosum
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Abstract: 
Wandering trad is an environmental weed that invades the understory of moist forests and 
riparian habitats across southern Australia. It inhibits native tree and shrub regeneration through 
the formation of dense carpets, thus leading to reduced vegetation diversity. In 2018, a smut-
like fungus, Kordyana brasiliensis, from Brazil was approved for introduction to Australia for 
the biocontrol of wandering trad and was first released in the field in Victoria in 2019. Kordyana 
brasiliensis causes chlorotic spots on the adaxial leaf surface, which coalesce and become necrotic. 
It is easily distinguishable by the woolly-white sporulation on the abaxial leaf surface. A release 
program for the fungus, in partnership with the community, commenced in NSW in 2020. In parallel, 
the establishment, spread and population dynamics of K. brasiliensis, as well as its impact on 
wandering trad and responses of associated vegetation to changes are being monitored at selected 
sites across a broad climate gradient. Fourteen monitoring sites were established across ~1,000 km 
stretch of coastline in eastern NSW, with each site containing plots where the fungus was released 
between August and October 2020 and where it was not (control) (up to four plots per treatment). 
Vegetation (species number, abundance and percentage cover) and wandering trad (percentage 
cover and volume) measurements were recorded from each plot prior to the release. To investigate 
how microclimatic variables (temperature and humidity) influence K. brasiliensis establishment and 
disease development, dataloggers were placed in each release plot. The first monitoring conducted 
6-months post-release confirmed that the fungus has successfully established at all fourteen sites, 
with varying degrees of disease incidence observed across sites and within sites. 
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Abstract: 
Grapevine leafroll-associated virus 3 (GLRaV-3) is an economically significant pathogen of 
grapevines. It is transmitted by Pseudococcus calceolariae, a mealybug species commonly found 
in New Zealand vineyards. Currently, GLRaV-3 management consists of an integrated response, 
which includes managing insect vectors and the removal of GLRaV-3-infected grapevines. To 
help inform alternative GLRaV-3 control strategies, this study evaluated the interactions between 
the mealybug, its plant host and the virus. We investigated the retention and transmission of 
GLRaV-3 by P. calceolariae after access to non-Vitis host plants (and a non-GLRaV-3 host): White 
clover (Trifolium repens L. ‘Grasslands Huia white clover’ ), Crimson clover (T. incarnatum), and 
Nicotiana benthamiana (an alternative GLRaV-3 host). First instar P. calceolariae were given a 4- or 
6-day acquisition access period on GLRaV-3-positive grapevine leaves in the experiments . For the 
retention study, GLRaV-3 was detected in mealybugs up to 16 days on non-Vitis plant hosts but 
not after 20 days. GLRaV-3 was retained by second instars (n = 8/45) and exuviae (moulted skin, n 
= 6/6) following 11 days’ feeding on non-Vitis plant hosts. For the transmission study, GLRaV-3 was 
transmitted to grapevine (40−60%) by P. calceolariae second instars after access to white clover for 
up to 11 days; 90% transmission to grapevine was achieved when no alternative host feeding was 
provided. Pseudococcus calceolariae did not conclusively transmit GLRaV-3 to any of the 267 plants 
of the five clover (Trifolium spp.) cultivars tested, but it successfully transmitted the virus to 28 of 
139 N. benthamiana. The 16-day retention period is the longest observed in mealybug vectoring 
of GLRaV-3. Furthermore, for the first time these results showed P. calceolariae transmission of 
GLRaV-3 to a non-Vitis host plant. The results suggest an alternative strategy of using ground-cover 
plants as a disrupter of GLRaV-3 transmission may be effective if mealybugs settle and continue 
to feed on them for 20 or more days. It supports continued evaluation of ecologically sustainable 
GLRaV-3 management by using non-Vitis plants like clover to decouple the vector from the 
grapevine.
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Abstract: 
RNA interference (RNAi) vaccines are an emerging environmentally-friendly crop protection 
platform effective against agricultural pests and pathogens. The approach involves applying 
pathogen-specific double-stranded RNA (dsRNA) to the host plant to trigger RNAi and silence 
the targeted pathogen genes, inactivating the pathogen and protecting the plant. When applied 
in combination with stabilising clay particles, in the formulation known as BioClayTM, dsRNA can 
provide plants with protection for more than 20 days, making a single spray a commercially feasible 
and lasting approach to protect crops1. We have been exploring RNAi vaccines as a novel control for 
Phytophthora root rot and myrtle rust, two aggressive diseases which are destroying natural plant 
populations across Australia and causing significant economic losses to horticulture, forestry and 
native plant industries. We have synthesised dsRNA molecules targeting essential Phytophthora 
cinnamomi and Austropuccinia psidii genes which have fungicidal activity against the respective 
pathogens in vitro and in planta (pineapple, lupin and Arabidopsis for P. cinnamomi and Rose Apple 
for A. psidii) and are now investigating the mechanism of RNAi vaccine-induced protection. We also 
plan to extend our work to other hosts such as Myrtaceae species facing a serious risk of extinction. 
Our ultimate goal is to develop a clean green safe control strategy for these invasive diseases to 
safeguard Australian horticulture, forestry and native plant industries, with long-term benefits for 
conservation and biodiversity.
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Abstract: 
Plant roots co-inhabit the soil with a diverse consortium of microbes that attempt to enter 
symbiosis with the plant. These symbioses may be detrimental to the plant when the microbe is 
pathogenic, may not impact the plant when the microbe is commensal, or may support plant health 
when the microbe is mutualistic. Hence, the health and survival of plants is reliant on their ability to 
perceive different microbial lifestyles and respond appropriately. While emerging research suggests 
that different genera of soil microbes each secrete a unique cocktail of proteins and secondary 
metabolites, it is largely unknown if plants have sufficient perception mechanisms to differentiate 
between beneficial and detrimental microbes during the earliest stages of symbiosis. 

Focusing on the pre-symbiotic stage before any physical interaction between roots and microbes 
has occurred, our recent multi-omics work studies how plants respond to a range of microbial 
isolates to determine: (1) if individual microbes of different lifestyles and species caused alterations 
to the plant root transcriptome and metabolome, and (2) if these early responses correlate with the 
outcome of the symbiotic interaction in later phases of colonization. We contrast the changes of 
the root tip transcriptomic and metabolomic profiles of the model tree Eucalyptus grandis during 
pre-symbiosis when paired with a pathogenic microbes (Armillaria luteobubalina, Phytophthora 
cinnamomi) to the changes in roots exposed to compatible or incompatible mutualistic fungi 
(Pisolithus microcarpus, Suillus granulatus). 

Untargeted metabolite profiling revealed signatures that were specific to pathogenic microbial 
species when compared to mutualistic fungi. Further investigation using isotopic tracing revealed 
a significant portion of metabolites found in root tips originated from the fungus. RNA-sequencing 
also showed that the plant roots undergoes complementary transcriptomic reprogramming in 
responses to the fungal stimuli. Based on these latter results, we mutated key pathways within 
E. grandis differentially regulated between the two microbial lifestyles to determine their role in 
pathogenic vs. mutualistic symbiotic success. Taken together, our results demonstrate that prior to 
physical contact with microbes, plant root responses are partially selective towards the lifestyle of 
the interacting microbe, and that these responses can be crucial in determining the outcome of the 
interaction. 
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Abstract: 
Downy mildew in grapevine, caused by Plasmopara viticola, is a significant disease in Australia and 
worldwide. Fungicides are vital tools in controlling this disease, however fungicide resistance is 
an increasingly problematic issue facing the grapevine industry. Seventy isolates were collected 
from Victoria (VIC), New South Wales (NSW), Western Australia (WA), South Australia (SA) 
and Queensland (QLD) between 2017 and 2021. Phenotype tests for fungicide sensitivity were 
conducted using leaf-disc bioassays for pyraclostrobin (Quinone outside Inhibitors, QoI, group 11), 
metalaxyl (Phenylamide, group 4), mandipropamid and dimethomorph (Carboxylic Acid Amides, 
CAAs, group 40) and ametoctradin (Quinone outside Inhibitor, stigmatellin bind type, QoSI, group 
45). Detection and quantification of the mutations associated with resistance to the QoIs and CAAs, 
G143A and G1105S, respectively, was carried out using Next Generation Sequencing (NGS). NGS 
genotyping was not conducted for metalaxyl nor QoSIs as the mechanisms of resistance are not 
known.

Resistance was found for the two fungicides pyraclostrobin (QoI) and metalaxyl, and was 
widespread in regions with high disease pressure and fungicide use both in VIC and NSW. 
Phenotype tests showed that 54% of isolates were resistant to pyraclostrobin, and 61% were 
resistant to metalaxyl. Genotype tests revealed the presence of G143A in 33% of the isolates and 
there was a strong relationship between the presence of the G143A mutant and phenotypic 
resistance to QoIs. All isolates were sensitive to mandipropamid and dimethomorph (CAAs) 
and G1105S was not detected in any isolate using NGS. No phenotypic resistance was found to 
ametoctradin (QoSI). The resistance mechanisms for metalaxyl are currently under investigation.
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Abstract: 
Hemibiotrophic microbes are a devastating group of pathogens causing debilitating disease that 
threaten crop productivity world-wide (Ralph et al., 2012). The lifecycle of these pathogens consists 
of an initial symptomless biotrophic phase and a destructive necrotrophic phase associated 
with disease and eventually plant death (Lee and Rose, 2010). Between these two phases is a 
switch referred to as the biotrophic to necrotrophic switch, however the molecular mechanisms 
regulating the biotrophic to necrotrophic switch phase are not well understood. To address this 
gap, we made use of Phytophthora medicaginis, a soil borne pathogen that causes root rot of 
chickpea and is an emerging model for hemibiotrophic pathogenesis. Using a combination of 
disease progression analysis, microscopy, and root cell viability analysis we defined the timing of 
the BNS in P. medicaginis during colonisation of chickpea var. ‘Sonali’ seedling in microcosms. We 
then sequenced and analysed the genome and transcriptome of P. medicaginis during the BNS 
and identified pathogenic signals and metabolic pathways differentially regulated during this 
phase. Co-expression network analysis between Phytophthora small secreted pathogenic signals 
and chickpea genes identified pathogen signals co-regulating with plant biotic stress pathways. 
Functional characterisation of these pathogenic signals led to the discovery of Pm_10271, an RxLR 
effector that caused increased necrotic root cell death during the BNS phase when knocked down 
using RNAi, thus implicating this gene during the BNS phase of infection. The findings from this 
work have revealed a number of regulatory mechanisms controlling the BNS, and this information 
provides an important resource to further understand the BNS and contribute to improved disease 
resistance.
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Abstract: 
‘Soil Health’ is receiving increasing attention as a factor in plant health for profitable and sustainable 
crop production. While a precise definition for soil health remains elusive, several attributes have 
been adopted as soil health indicators.

Although soil microorganisms and the microbiome have been criticized in the past as being too 
dynamic and therefore unreliable as indicators (Bhowmik et al. 2019), it is the high responsiveness 
to changes in land use systems and environmental conditions (Bhowmik et al. 2019; Muzangwa, 
Mnkeni & Chiduza 2019; VeVerka, Udawatta & Kremer 2019), that researchers now recognise to be 
the most sensitive of soil health indicators (Bünemann et al. 2018). While microbiome analysis is 
a useful research tool, it is not practical for regular monitoring of soil status. Our aim is to develop 
understanding of more cheaply and rapidly obtainable soil health indicators and their relationship 
to soil microbiomes. 

To achieve this, we conducted a pot experiment with two contrasting soil types and subjected 
them to wetting and drying, taking samples at critical moisture levels; saturated, field capacity, 
readily available water, permanent wilting point and very, very dry. Samples were used for 
microbiome analysis, enzyme analysis, soil volatile organic compounds, and community level 
physiological profiling. 

The two soils supported divergent bacterial and fungal communities, which changed as the soil 
dried. The soil microbiome changes were also reflected in enzyme activity, soil volatile organic 
compounds and substrate utilisation. Changes in the soil microbiome and other analyses as the 
soils dried were more subtle though statistically supported. 
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Abstract: 
Economic loss to frost damage is increasing over the past years in Western Australian wheatbelt. 
Agronomic, genetic and climatic works have still found a weak correlation between temperature 
and frost damage. One possibility that has not been explored within the Australian cropping system 
is whether ice nucleation active bacteria (INB) either present in situ on crop residue, dispersed 
by rainfall and/or actively growing on the plant canopy could be responsible for the increased 
sensitivity of cereal plants to frost at different stages of development. This study investigated upper 
and lower leaf canopy, stubble and soil as a potential site of ice nucleation activity (INA) and track 
the changes in INA during the plant development. We found that older leaves of wheat are the 
primary sites of ice nucleation (-4.7 to -6.3°C) followed by stubble (-5.7 to -6.7°C) and increase the 
risk of frost damage during heading and flowering (the most susceptible stages). However, healthy 
and green upper canopy leaves (flag and flag-2) and the soil have lower INA (< -11°C) during the 
frost-sensitive stage of wheat. We anticipate the higher INA on the stubble and older leaves to 
be due to the presence of biologically active ice-nucleating bacteria (INB), known to cause frost 
injury to sensitive plants at -5 oC. Stubble retained or applied during the growing season further 
exacerbate additional frost risk by potentially increasing the INB load. The implications of the result 
for stubble and frost risk management in a frost-prone landscape will be discussed. 
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Abstract: 
Hay discolouration due to saprophytic fungal growth is a significant issue for export oaten hay 
producers and exporters as it reduces visual quality, suitability for export markets, and therefore 
economic returns. Saprophytic fungi found on hay usually consist of common fungi such as 
Altenaria spp. and Cladisporium spp. which colonise senescing or dead tissue (Moss, 1999). Curing 
hay in windrows creates an ideal environment for saprophytic colonisation especially when rainfall 
events occur during this period. Agronomists and growers across Australia have reported increased 
leaf greenness and reduced saprophytic fungal growth on hay which has had a strobilurin fungicide 
applied late in the growing season, which could significantly improve the economics of hay 
production for growers in high risk areas. Triazole fungicides are commonly used for oat disease 
management, and have potential to provide similar saprophyte suppression effects.

The National Hay Agronomy project established five field trials (two in Victoria and three in Western 
Australia) in 2019 and 2020 to investigate the suppression effect of strobilurin and triazole fungicides 
on the colonisation of saprophytic fungi in cut hay. Commonly grown varieties Brusher (Victoria) 
and Carrolup (Western Australia) were grown, and fungicides were applied three weeks prior to hay 
cutting. Plots were swathed, windrowed and left to weather for up to 45 days to allow saprophyte 
colonisation. The leaf area of saprophytic growth was assessed from the top and within the 
windrow. Nutritional quality parameters were measured on subsamples using NIR.

Strobilurin fungicides reduced saprophytic growth by ~55-75% in all trials, and performed better 
than triazole fungicides at all locations. This influence of fungicides on saprophytic growth was 
evident on the top of the windrow, but was not evident within the windrow. Fungicide application 
did not affect the nutritional quality parameters of hay. The findings demonstrate that strobilurin 
fungicides can be useful for saprophyte management, however, further research is required to 
address the relationship between timing of the fungicide application, foliar disease management, 
and associated residue levels within the windrows.

References:
Moss, M.O. (1999). ‘Spoilage problems| Problems caused by fungi.’ in Robinson, R.K. Encyclopedia of 
Food Microbiology. Elsevier. 2056-2062.
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Survey of diseases in Australian almond orchards 
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Abstract: 
In 2019/20, almond production in Australia was 104,437 tonnes across 53014 ha. The Australian 
almond industry had an estimated farm-gate value of approximately $1 billion with $772 million of 
this destined to export markets. Australian almonds are predominantly grown in five production 
regions: Sunraysia, Vic; Riverland and the Adelaide Plains SA; Riverina, NSW; and Swan, WA. 
Industry considers hull rot and lower limb dieback/trunk diseases as the main diseases of economic 
concern, but accurate knowledge of the prevalence and impact of these diseases affecting this 
rapidly expanding industry is lacking. An extensive disease survey was conducted over two 
seasons from 2018 to 2020. Orchard disease surveys were carried out in spring and repeated in 
late summer each season. Over 2,000 trees were assessed from 10,000 ha of orchards across all 
regions. Agronomic factors were collected to investigate their influence on disease expression. The 
main varieties included the industry standard Nonpareil, plus Carmel, Monterey and Price. Most 
prevalent were the diseases shot hole, hull rot and trunk diseases (which included Phytophthora), 
as well as the lower limb dieback (LLD) syndrome, which is thought to be caused by several factors. 
Significant relationships were found between agronomic practices, climatic factors and disease 
incidence. Older trees developed less shot hole due to greater row and tree spacing allowing 
adequate fungicide penetration into the canopy. Hull rot was significantly influenced by water 
(irrigation or rainfall), variety, fungicide applied and rootstock. LLD was influenced by tree age with 
trees older than 10 years having significantly more symptoms. Trunk disease was most prevalent 
on older trees with 20-year-old trees accounting for 50% of cases. This research is part of a national 
project AL16005 funded by Hort Innovation using the almond research and development levy and 
funds from the Australian Government.
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against bacterial leaf spot, caused by Xanthomonas 
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Biography: 
Desi Utami is a PhD student at School of Agriculture and Food Sciences, The University of 
Queensland under Dr. Anthony Young supervision. She has been working at the Department 
of Agricultural Microbiology, Universitas Gadjah Mada, a top three university in Indonesia as 
assistant professor. She actively empowers Indonesian chilli farmers through extension program, 
which became her big reason to come to Australia to study disease detection on chilli in order to 
help farmers. Her research project is about bacterial leaf spot disease on chilli and its molecular 
mechanism. She receives Australian Awards Scholarship during her PhD program. 

Abstract: 
Plant disease resistance is crucial to sustainable agriculture. Chilli (Capsicum frutescens) is an 
important crop which is consumed fresh or as a spice. Bacterial Leaf Spot (BLS), caused by the 
bacterium Xanthomonas euvesicatoria, is a serious production problem for chilli. This study used the 
pin prick method to assess virulence of six X. euvesicatoria isolates against two capsium cultivars, 
Hugo and Warlock, which are known to be susceptible and resistant respectively. Symptom 
expression was observed and the most virulent strain, BRIP62403, was selected to screen plant 
reactions for a further 24 cultivars. DNA was extracted from infected leaves seven days after 
inoculation and the number of bacteria present was estimated using qPCR targeting the pathogen. 
Using this method, one cultivar was considered resistant, while 20 cultivars were intermediate 
and three cultivars were susceptible. This method offers promise for early screening of cultivar 
susceptibility for plant improvement programs. 
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Temporal changes in the structure and diversity of the floral 
fungal community of Leptospermum scoparium (mānuka)
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Biography: 
I am currently enrolled in a PhD program at Lincoln University (Lincoln, New Zealand) with Plant and 
Food Research (Lincoln, NZ) and Manaaki Whenua (Lincoln, NZ) to uncover mānuka floral microbiota 
using metabarcoding approaches. Previously, I graduated with a bachelor’s in biotechnology; 
specialization genetic improvement in plants and a master’s degree in plant biology; adaptation, 
development, improvement of plants, in association with microbes (University Paul Sabatier III, 
Toulouse, France). Throughout my study I performed 3 internships, one at Plant and Food Research 
(Lincoln, NZ) working on the production and development of a mutant Pinot Noir population 
by remobilization of transposable element using tissue culture methods. The others two in the 
laboratory of Plant-Microbe Interaction (INRA, Toulouse, France) where I studied the role of camalexin 
tolerance in host specific virulence of Sclerotinia sclerotiorum using CRISP-Cas9 method, and the 
molecular function of POQR, a putative oligopeptidase conferring Quantitative Disease Resistance to 
the fungal pathogen S. sclerotiorum in Arabidopsis thaliana plants. 

Abstract: 
Flowers of the New Zealand indigenous tree, Leptospermum scoparium (mānuka), play a key 
role in the commercial value of the antimicrobial mānuka honeys. As an ephemeral but complex 
and nutrient-rich structure, the flower provides a specialized habitat for microbial communities 
(anthosphere)¹. The increasing awareness of the role of microbial communities in plant health², and 
the importance of flowers in agricultural and natural ecosystems, calls for a greater understanding 
of the anthosphere structure and dynamics. The goal of the study was to characterize for the first 
time, the fungal community structure and assembly dynamics of the anthosphere throughout 
the flower life cycle. To accomplish this, six floral stages; immature bud, bud, bud burst, mature 
flower, spent flower and seed, were sampled from five individuals mānuka trees from the same 
environment. A total of 203 anthosphere samples and 35 phyllosphere samples were analysed 
using metabarcoding approaches targeting the ITS1 region. The results shown that the different 
microbial reservoirs leaf, mature flower, and seed shared many members but had distinct fungal 
communities. Mānuka anthosphere was dominated by yeasts from Aureobasidium, Vishniacozyma 
genera and filamentous fungi from Cladosporium genus. A core group of fungal taxa was identified 
to occur throughout the flower life cycle and represented between 23 to 63% of the total taxa at 
each floral stage. Temporal patterns in fungal richness was observed, with an increase in richness 
from immature bud to mature flower and decrease from spent flower to seed. Fungal community 
assembly was more impacted by arriving taxa in the first stages, whereas taxa common with the 
previous stage was more predominant from mature flower to seed. Finally, floral stages closer 
in time had similar fungal community, whereas stages separate by at least one stage showed 
more distinct fungal communities. This study demonstrated that floral stages are a strong driver 
of mānuka anthosphere fungal community assembly and dynamics. These results enhance our 
understanding of the floral microbial communities assembly sources and ecological interactions.

1 Shade et al. Unexpected diversity during community succession in the apple flower microbiome.

2 Trivedi et al. Plant–microbiome interactions: from community assembly to plant health. 
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The ACC deaminase-producing actinobacterial isolate has 
additive effects as a biocontrol agent against stem canker 
disease caused by Neoscytalidium dimidiatum on royal 
Poinciana
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Abstract: 
In the United Arab Emirates, royal poinciana (Delonix regia) trees suffer from stem canker disease. 
The disease is caused by the fungus Neoscytalidium dimidiatum. Symptoms of stem canker can be 
characterized by branch and leaf dryness, bark lesions, longitudinal wood necrosis, discoloration of 
xylem tissues, and extensive gummosis (Al Raish et al., 2020). The main stem was often associated 
with black stromata, resulting the epidermis to peel away. Our main aim was focused on finding 
an environmentally friendly method of control through the use of actinobacterial isolates from 
the rhizosphere. All isolates were evaluated for their ability to produce the immediate precursor 
of ethylene (1-aminocyclopropane-1-carboxylic acid deaminase (ACCD), as well as their ability to 
produce antifungal metabolites and cell-wall degrading enzymes that can inhibit the pathogens 
growth in vitro. The most inhibitory isolates produced chitinase, and ß-1,3 glucanases, diffusible 
antifungal metabolites, volatile inhibitors, siderophores, and were able to lyse the hyphae of the 
pathogen in vitro. Under greenhouse conditions, the ACCD-producing isolates (ACCD+) were 
significantly more effective in reducing the incidence and severity of the stem canker compared to 
ACCD-non-producing (ACCD-) isolates. In addition, the application of ACCD+ isolates also resulted 
in the reduction of the endogenous levels of ACC in both roots and shoots compared to ACCD- 
isolates in the presence of the pathogens. This is the first study to demonstrate the superiority 
of antagonistic rhizosphere actinobacterial isolates to enhance their effectiveness as biocontrol 
agents by their ability to produce ACCD. To the best of our knowledge, this is the first report of 
additive biocontrol effects of ACCD activities by an actinobacterial isolate against stem canker 
disease on royal poinciana. The results also showed the potential to enhance the biocontrol agent’s 
performance by including the ACCD ability into the biocontrol strains.

References:
Al Raish, S.S., Saeed E.E., Sham, A., Alblooshi, K., El-Tarabily, K.A., and AbuQamar, S.F. (2020). 
Molecular Characterization and Disease Control of Stem Canker on Royal Poinciana Caused 
by Neoscytalidium dimidiatum in the United Arab Emirates. International Journal of Molecular 
Sciences. 21: 1033.
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The Australian Fungicide Resistance Extension Network 
(AFREN): Empowering Aussie grain growers to reduce the 
emergence and manage the impacts of fungicide resistance

Dr Kylie Ireland1,2, Dr Tara Garrard3, Ms Andrea Hills4, Dr Grant Hollaway5, Kithsiri 
Jayasena6, Prof. Levente Kiss7, Dr Stephen J Marcroft8, Nick Poole9, Dr Lislé Snyman10, 
Mr Geoff Thomas2, Dr Angela Van de Wouw11, Dr Francisco J. Lopez-Ruiz1

1Centre for Crop and Disease Management, Curtin University, Perth, Australia, 2Department of Primary Industries and 
Regional Development, Perth, Australia, 3South Australian Research and Development Institute, Adelaide, Australia, 
4Department of Primary Industries and Regional Development, Esperance, Australia, 5Agriculture Victoria, Horsham, 
Australia, 6Department of Primary Industries and Regional Development, Albany, Australia, 7Centre for Crop Health, 
University of Southern Queensland, Toowoomba, Australia, 8Marcroft Grains Pathology, Horsham, Australia, 9Field Applied 
Research (FAR) Australia, Bannockburn, Australia, 10Department of Agriculture and Fisheries, Queensland, Warwick, Australia, 
11University of Melbourne, Melbourne, Australia

Biography: 
Dr Kylie Ireland is a plant pathologist in the DPIRD Plant Biosecurity Pest Risk and Analytics Team 
and an adjunct research fellow at Curtin University. She loves applied plant pathology, the science-
management/policy nexus and agricultural extension. She has a PhD in plant biosecurity from 
Murdoch University (Australian plant susceptibility to Phytophthora ramorum) and has worked on 
a diverse range of projects, including forest pest climatic niche modelling in Tasmania, Myrtle rust 
ecology with Biosecurity Queensland, plant pathology capacity building in southern Laos, plant 
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the Australian grains industry. Kylie is currently a director of the Australian Plant Biosecurity Science 
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Abstract: 
Fungicide resistance is a serious issue in the Australian grains industry, with increasing detections in 
pathogens of wheat, barley and canola over the past decade.

The Australian Fungicide Resistance Extension Network (AFREN) is a Grains Research Development 
Corporation (GRDC) investment designed to help Australian grains growers and advisers stay 
informed about the status and management of fungicide resistance in their regions. Established 
in 2019, AFREN brings together regional plant pathologists, fungicide resistance experts and 
communications and extension specialists, to develop and deliver regionally relevant resources and 
activities, including a comprehensive management guide, fact sheets, podcasts, and interactive 
workshops and webinars. 

The AFREN guide - Fungicide Resistance Management in Australian Grain Crops - was published in 
April 2021 on the AFREN website (grdc.com.au/AFREN). It is an Australian first, world-class resource, 
which along with the development of the “Fungicide Resistance Five”, provides the foundation for 
all other AFREN messaging and activities. All advice has a strong foundation based on integrated 
disease management, and includes specific detail on fungicide resistance management strategies 
developed and delivered for specific crop (cereals, oilseeds and pulses), pathogen and fungicide 
active scenarios.

Monitoring and evaluation of AFREN activities is undertaken regularly to ensure the team are 
delivering what growers and advisers want and need. A baseline survey undertaken during the 
2020 growing season showed that fungicide use has increased over the past three years, and there 
is considerable concern about fungicide resistance within the industry. The survey also revealed 
that the majority of fungicide use decisions are made by advisers, supporting decisions to focus 
extension efforts to this audience to generate best returns for growers. Results of the survey are 
undergoing further analysis to identify regions at high risk of developing fungicide resistance and 
how to optimise engagement across the grains industry to ensure adoption of extension messages. 
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The effect of climate and agronomic practices on the fungal 
composition and mycotoxin contamination of commercial 
wheat grain in South Africa
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Biography: 
Huibrecht Schreuder is a Ph.D. student from Stellenbosch University, South Africa. She completed 
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Abstract: 
Contamination of wheat grain with mycotoxigenic fungi and their metabolites is influenced by 
climatic conditions and agronomic practices (Agrios, 2005; Köpke et al., 2007; Bankina et al., 2017). 
To investigate the fungal composition and mycotoxin contamination in commercial wheat grain in 
South Africa, grain samples were collected from 49 wheat fields across seven production regions. 
Information on the agronomic practices used in these locations were obtained from growers, and 
the local temperature and humidity during the growing season were measured with data loggers. 
The grain was examined for fungal diversity and incidence, and the presence of 22 mycotoxins 
relevant to cereals determined. Alternaria was the most abundant genus associated with wheat 
grain in South Africa (87% of isolates), followed by Fusarium (4%) and Epicoccum (4%). Fusarium 
graminearum and F. poae were the most common Fusarium spp. isolated while deoxynivalenol 
(DON) was the most frequently detected mycotoxin ranging from 72 to 1 413 µg kg-1. This study also 
reports sterigmatocystin on wheat for the first time in South Africa. Spearman’s rank correlations 
were used to determine the relationships between weather variables, and the abundance of the 
different fungi and DON content. The majority of correlations with fungal contaminants were found 
with humidity-related variables before anthesis. There were only a few significant correlations with 
the combined temperature and humidity variables. A significant, positive correlation was found 
between F. graminearum and DON (r = 0.67). A multi-correspondence analysis (MCA) revealed a 
significant association of DON incidence in grain with locations where F. graminearum hosts were 
grown before wheat (p = 0.03). The results from this study suggest that pre-anthesis weather 
conditions play an important role in the distribution of fungal contaminants across the South 
African wheat production regions. Results also show that crop rotation with F. graminearum non-
hosts can be used to manage DON contamination.
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domestica (plum) to infection by Pseudomonas strains 
associated with bacterial canker of stone fruits in the 
Western Cape, South Africa 

Dr Khumbuzile Bophela1, Dr Yolanda Petersen2, Prof Carolee Bull3, Prof Teresa 
Coutinho1

1Department of Biochemistry, Genetics and Microbiology, University of Pretoria, Pretoria, South Africa, 2Crop Development 
Division, ARC Infruitec-Nietvoorbij, Stellenbosch, South Africa, 3Department of Plant Pathology and Environmental 
Microbiology, State College, United States of America

Biography: 
Dr Bophela recently completed her PhD in Microbiology under the supervision of Profs Teresa 
Coutinho and Carolee Bull as well as Dr Yolanda Petersen. She is currently a Plant Pathology 
postdoctoral research fellow at the University of Pretoria in the Healthy Soils for Healthy Crops 
research program under the leadership of Prof Jacquie van der Waals. Dr Bophela has published two 
research papers in ISI-rated journals comprising work completed in her Master’s and PhD and co-
authored a book chapter. She has presented her research at both local and international conferences 
as well as at industry symposia. She is currently an ASAPbio 2021 fellow as well as an alumnus of the 
Black Women In Science (BWIS) non-profit organization. She has supervised and mentored students 
at both postgraduate- and undergraduate levels in the biological and agricultural sciences. She was 
involved in student leadership during her undergraduate studies and was awarded honorary colors 
for leadership by the student representative council of the University of Pretoria for her role as the 
chairperson of the faculty house of the Natural and Agricultural Sciences.

Abstract: 
Plants are sessile and often exposed to multiple environmental conditions in their natural habitat. 
They are also subjected to biotic stresses such as pests and pathogens. Sudden plum tree decline 
observed in the Western Cape province led to the hypothesis that the decline was likely due 
to bacterial canker infection intensified by simultaneous exposure to drought conditions in the 
Western Cape. A greenhouse study was undertaken whereby plum seedlings of two cultivars, 
namely, cv. ‘Sapphire’ and cv. ‘Songold’, were infected with either P. syringae or P. viridiflava strains, 
or a co-inoculation of the two strains. Normal irrigation was intermittently suspended from a 
portion of the plum trees to induce water stress. Lesion lengths, root and shoot relative water 
content (RWC) were assessed as well as the fresh and dry root and shoot biomasses. In addition, 
the rate of gaseous exchange within the substomatal cavity was evaluated. Overall, drought stress 
had opposing effect on the development of bacterial canker symptoms in both plum cultivars. The 
cv.‘Sapphire’ plum seedlings had pronounced lesions but low shoot RWC and biomass compared 
to the seedlings of cv. ‘Songold’ under soil water deficit. A reduced net rate CO2 assimilation (A) 
was observed in water-stressed seedlings. This was further supported by increased photosynthetic 
rate estimates, i.e. Vc,max, TPU and J suggesting that Rubisco carboxylation was restricted within 
the mesophyll of these plants. These photosynthesis parameters are useful indicators of host 
physiology under stress conditions. The findings of this study showed that the combined stresses 
alter the host’s physiology by reducing the rate of photosynthesis resulting in the decreased shoot 
biomass of the ‘Sapphire’ cultivar, while the ‘Songold’ cultivar maintained high biomasses and RWC 
under soil water deficit. The water stress imposed was shown to contribute very little to bacterial 
canker symptom development in both cultivars.
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The evolution of effectors in the banana pathogen Fusarium 
oxysporum f.sp. cubense
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Abstract: 
Banana is an incredibly important crop due to its value as a subsistence crop for millions of people 
throughout the world as well as its value as an export commodity for many countries. The ongoing 
cultivation of banana in all growing regions is under threat from the hypervirulent Tropical Race 
4 (TR4) variant of the fungal pathogen, Fusarium oxysporum f.sp. cubense (Foc). Currently, it is 
hypothesised that the host-specific pathogenicity of fungal pathogens is influenced by small, 
secreted proteins termed effectors. This study sought to understand the repertoire of effector 
genes present in lineages of Foc and how these genes have influenced the evolution of this 
pathogen. Using a systematics approach, we investigated the distribution and diversity of a family 
of fungal effectors named the secreted in xylem (SIX) genes in the different genetic lineages of 
Foc. We identified homologues of several SIX genes that were specifically associated with the TR4 
lineage of Foc. Sampling of Fusarium spp. associated with asymptomatic bananas also revealed 
that endophytic isolates of F. oxysporum and interesting other Fusarium spp. carried several SIX 
genes. Hypothesis testing indicated that the SIX genes in banana-infecting isolates of F. oxysporum 
had been acquired through horizontal gene transfer events. To investigate this further, we have 
undertaken a comparative genomics approach using TR4 and two less pathogenic lineages 
to identify regions of the Foc genome implicated in pathogenicity. This study has important 
implications for understanding the molecular mechanisms of pathogenicity in Foc and more 
specifically the molecular factors that confer the hypervirulence of TR4. 
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The flax-rust AvrP effector protein appears to be a 
bifunctional effector targeting both glucose and RNA 
metabolism in flax
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Abstract: 
Rust diseases are a serious threat to cereals and other crops worldwide. The interaction between 
flax and the flax rust fungus, Melampsora lini, is a model pathosystem helping us to understand the 
molecular basis of rust fungal pathogenicity in plants. The AvrP effector protein is translocated into 
the plant cell by the pathogen to facilitate infection. To investigate the role of AvrP, plant interactors 
were identified via a yeast two hybrid (Y2H) screen and confirmed by in planta assays. AvrP was 
found to interact with flax phosphoglucomutase and DEAD Box RNA Helicase 56 (DRH56). Further 
Y2H analysis showed that AvrP targets the phosphate binding domain of phosphoglucomutase. 
In an in vitro enzymatic assay, purified AvrP protein was able to modulate phosphoglucomutase 
activity for increased glucose 6-phosphate production. Bimolecular fluorescence complementation 
analysis showed that AvrP and DRH56 interact inside plant nuclei and co-expression of AvrP and 
DRH56 in Nicotiana benthamiana leaves resulted in cell death. Mutational disruption of DRH56 
ATPase activity did not abolish its interaction with AvrP nor their ability to induce cell death in N. 
benthamiana. Further Y2H analysis showed that AvrP interacts with conserved motifs involved in 
RNA binding and helicase activity. Overall, these results suggest that AvrP is a bifunctional effector 
able to affect both glucose and RNA metabolism by manipulation of flax phosphoglucomutase and 
DRH56, respectively.
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The multicopy effector gene ToxB of Pyrenophora tritici-
repentis
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Pao Theen See works as a Research Fellow in the Centre for Crop and Disease Management (CCDM) 
at Curtin University of Western Australia. She has a general interest in plant fungal pathology and 
is particularly intrigued with the complexity of molecular interactions between the pathogen and 
host during disease establishment. At CCDM, her research focuses on one of the major global wheat 
diseases, tan (yellow) spot caused by the fungus Pyrenophora-tritici repentis. Her research applies 
integrated approaches including genetics and functional molecular biology to gain insight into the 
role of fungal genes in the context of virulence. 

Abstract: 
Yellow (tan) spot caused by the necrotrophic fungal pathogen Pyrenophora tritici-repentis 
(Ptr) is an economically important wheat disease. As a necrotroph, Ptr can overcome the plant 
immunity response to colonize the host and this is mediated by effector molecules (also known 
as necrotrophic effectors or host-selective toxins). To date, two proteinaceous effector molecules, 
ToxA and ToxB, have been identified in Ptr. ToxA is universally produced by Australian Ptr isolates, 
however no Australian isolates have yet been found to harbour the ToxB gene. In this study, the role 
of ToxB in the agricultural context of Australia was explored should a biosecurity incursion occur. 
ToxB was subjected to a heterologous expression study and the recombinant protein was utilised 
to evaluate ToxB sensitivity on Australian wheat cultivars. Assessment of a panel of 122 wheat 
commercial cultivars showed that the sensitive allele Tsc2 is rare (4%) in the hexaploid germplasm. 
In contrast, 43% of durum cultivars assessed were sensitive to ToxB and the degree of sensitivity 
was higher in comparison to wheat. ToxB also induced a mild chlorotic symptom on barley and 
sensitivity was observed to be genotype-dependent. Further evaluation of the ToxB gene in the 
Ptr genome revealed a unique equidistant positioning of the 10 identical ToxB copies within the 
genome of ToxB-producing isolate. Studying the genetics and molecular biology of ToxB, and its 
interaction with the host plant will provide relevant biological insights and may help to facilitate the 
discovery of other necrotrophic effector molecules in yellow spot pathosystem. 
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The use of synchrotron X-ray fluorescence microscopy to 
study the “battle for nutrients” between plant and pathogen
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Abstract: 
Metal homeostasis is essential to normal plant growth and development and the balance is 
potentially impacted during plant-pathogen interactions as the host and pathogen compete for 
the same nutrients. Our knowledge of outcome of the interaction in terms of metal homeostasis is 
still limited. In my talk, I will focus on the use of ANSTO Australian synchrotron X-ray fluorescence 
microscopy (XFM) that enabled visualisation and analysis of the fate of nutrients in infected wheat 
leaves. We employed XFM for a detailed time-course of nutrient re-distribution in wheat leaves 
infected with a devastating fungal pathogen, Pyrenophora tritici-repentis (Ptr), to (i) evaluate 
the utility of XFM for spatially mapping the essential mineral nutrients in wheat leaves at sub-
micron level, and (ii) examine the spatiotemporal impact of a necrotrophic fungus on nutrient 
re-distribution in wheat leaves. XFM maps of K, Ca, Fe, Cu, Mn, and Zn revealed substantial 
hyperaccumulation within, and depletion around, the infected region relative to uninfected control 
samples. Fungal mycelia were visualized as thread-like structures in the Cu and Zn maps. The 
hyperaccumulation of Mn in the lesion and localized depletion in asymptomatic tissue surrounding 
the lesion was unexpected. Similarly, Ca accumulated at the periphery of the symptomatic region 
and as micro-accumulations aligning with fungal mycelia. Collectively, our results highlight that 
XFM imaging provides the capability for high-resolution mapping of elements to probe nutrient 
distribution in hydrated diseased leaves in situ.
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Tissue Blot – Hybridisation Chain Reaction (TB-HCR): A novel 
assay for high throughput identification of viruses

Dr Fiona Filardo1, Dr Peter Vukovic1, Dr Murray Sharman1, Dr Paul Campbell1
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Biography: 
I completed a PhD in 2004 investigating genes involved in hormone signaling in plants. Since then 
I have been involved in a number of genetic and molecular projects. For the last six years, I have 
worked in plant pathology, virology, investigating viruses in pulse crops and horticulture as well as 
improving and developing diagnostic methods. I enjoy molecular and genetic research, fieldwork 
and interacting with growers. My work aims to help growers by understanding the viruses that 
infect pulse and horticulture crops in Australia and the potential overseas threats, with the aid of 
management and resistance breeding. 

Abstract: 
Assays for high throughput screening of crops and weeds for virus monitoring and management 
needs to be quick, easy and ideally, low cost. Current methods involve the use of Tissue Blot 
Immuno Assays (TBIA), where plant stems are blotted onto a nitrocellulose membrane and screened 
with available antibodies against a range of viruses. TBIAs are fast and fairly cheap, but are limited 
by antibody availability and specificity. 

In order to circumvent antibody use, we developed the Tissue Blot Hybridization Chain Reaction 
(TB-HCR). As in TBIA, plant stems are blotted onto a nitrocellulose membrane, however, TB-HCR 
involves using specific probes that can be designed to bind to either a family or group of viruses 
or specific viruses. During the assay one probe or a number of different probes can be used for 
screening at the same time. After the probe binds to the virus, labelled RNA HairPins (HP) are added 
and bind to the probe initiating a hybridization chain reaction. 

We have designed and tested probes against different viruses, such as tomato yellow leaf curl, 
a begomovirus, as well as some poleroviruses and luteoviruses. We have also explored different 
HairPin and reporter methods including biotin/streptavidin and 488 Alexa fluorophore. TB-HCR 
can be performed as a lab or field-based triage assay prior to downstream applications. Current 
advances in the use of this technique in the identification of viruses will be discussed.
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Transmission of banana Blood disease
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Biography: 
Jane Ray is a PhD candidate with the Centre for horticultural science at the University of Queensland. 
Jane’s thesis is on the Epidemiology of Banana Blood Disease, a serious bacterial wilt causing crop 
loss where it occurs in Indonesia and Malaysia. Blood disease exotic to Australia is an emerging threat 
to banana production. Prior to this Jane was a senior plant pathologist based in Darwin working 
for the Northern Australia Quarantine Strategy (NAQS) a federal government program. NAQS was 
established to help address the unique quarantine risks facing northern Australia. For over 11 years, 
Jane conducted surveys along Australia’s northern coastline and neighbouring countries to monitor 
for early signs of new diseases. Jane also worked on various overseas capacity building and training 
programmes. 

Abstract: 
Banana Blood disease is a bacterial wilt caused by Ralstonia syzygii subsp. celebesensis. It has been 
reported from Indonesia and peninsular Malaysia where it causes significant crop losses in banana. 
Blood disease has characteristic symptoms including: wilting, chlorosis and necrosis of the leaves; 
red/brown vascular staining; and the fruit pulp rots leaving the fruit inedible (Tjahjono and Eden-
Green 1988). Blood disease was first reported in 1907 and originated from southern Sulawesi (Rijks 
1916; Gäumann 1921). For many years quarantine restricted the movement of banana materials from 
the area preventing spread. But, in 1987, the disease was detected in West Java and then spread 
rapidly across Indonesia’s archipelago, having recently reached peninsular Malaysia (Ray et al. 2021; 
Tjahjono and Eden-Green 1988). Blood disease is an emerging threat to Asian and Australian banana 
production, and many aspects of the disease cycle remain unclear. We sought to determine; (1) 
inoculum sources, (2) what plant parts act as infection courts, and (3) the modes of local and long-
distance dispersal. A field trial was established in Indonesia with 160 Kepok and 160 Cavendish 
banana plants. We demonstrated that local dispersal is predominantly through mechanical 
transmission of the bacterium by insects, birds, bats and tools from diseased to healthy banana 
plants, and long-distance dispersal is through movement of contaminated planting materials. Our 
findings provide new insights into the epidemiology of Blood disease enabling development of 
science-based disease management and eradication strategies. Extension of these management 
practices is urgently required across SE Asia to reduce the impact of the disease where it occurs and 
prevent spread to areas or islands still disease-free. 
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Uncovering the role and transcriptional dynamics of the 
salicylic acid and jasmonic acid defence networks in the 
response to opposing microbial pathogens in Actinidia 
chinensis 
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Biography: 
Erin Stroud is a 3rd year PhD student. Erin completed her Bachelor of Science at the University of 
Auckland in 2018. Erin received a BSc (First Class Honours) in 2019 for her project titled ‘Investigating 
the interplay of hormones in the induction of systemic acquired resistance in Actinidia chinensis 
(Kiwifruit)’. Erin’s interest in defence hormone signalling and the response to stress has carried 
through into her PhD project, titled ‘Understanding the Delicate Balance between Microbial 
Pathogens and Insect Pests and Optimizing Protection in Actinidia chinensis’.

Abstract: 
The phytohormones salicylic acid (SA) and jasmonic acid (JA) regulate defence against biotic 
stressors in the model plant Arabidopsis thaliana. These hormone are tasked with orchestrating 
different subsets of the defence response; wherein SA controls defence against biotrophic 
pathogens and JA counters both necrotrophic pathogens and insect herbivory (1,2,3). To investigate 
the role of these hormones in a non-model system, we characterised the response of Actinidia 
chinensis var. chinensis (gold kiwifruit) to SA, JA, the necrotrophic pathogen Sclerotinia sclerotiorum, 
and the hemi-biotrophic pathogen Pseudomonas syringae pv. actinidiae (Psa). We found that all 
treatments triggered large-scale transcriptional reprogramming; however, the genetic components 
and temporal profile of each defence response was unique. To further characterise the response to 
each treatment, we grouped genes displaying shared expression patterns into clusters. The putative 
role each cluster plays in defence deployment was subsequently explored. Comparison of the 
individual defence pathways highlighted genes displaying shared and opposite expression profiles 
in response to each treatment, some of which are known to play key roles in the communication 
between defence pathways in other plants. Putative master regulators of each defence response, 
including WRKY70 and MYC2, were identified via network analysis. Together, our findings provide 
a comprehensive analysis detailing how Actinidia chinensis utilizes opposing defence networks to 
optimize defence against different biotic stressors. 
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Unlocking the genome-wide regulation of necrotrophic 
virulence by a fungal transcription factor through chromatin 
immunoprecipitation
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Biography: 
Evan John is completing his PhD in 2021 at the Centre for Crop and Disease Management 
(CCDM) based at Curtin Univeristy in Perth, Western Australia. He began with the CCDM in 2014, 
where an honours project involved research into signal transduction and RNA interference in 
Parastagonospora nodorum, a fungal pathogen of wheat. In 2017 he commenced his PhD at the 
CCDM, investigating the regulation of virulence in P. nodorum, an area not well understood. Evan 
has published several papers (ORCID: 0000-0002-7530-9665) and presented at several conferences 
including the Queenstown Research Week (Queenstown, 2017), the Fungal Genetics Conference 
(Asilomar, 2019) and APPS (Melbourne, 2019). Evan will now be exploring post-doctoral opportunites 
in the field of plant-pathology, where he can make use of his diverse skillset in molecular biology 
experimentation and data analysis, as well as his sound understanding of plant-pathogen 
interactions. 

Abstract: 
Parastagonospora nodorum is a damaging necrotrophic fungal pathogen of wheat (Triticum 
aestivum). It is prevalent in many major wheat-growing regions worldwide. The pathogen kills 
host tissue in order to acquire nutrients, in large part through the secretion of proteinaceous 
necrotrophic effectors (NEs). NEs subvert the host immune system, targeting receptors encoded by 
dominant-sensitivity genes, producing a damaging response typified by necrotic lesions. 

It was not well understood how NE expression and virulence is regulated in P. nodorum until a 
Zn2Cys6 transcription factor (TF) PnPf2 was recently identified. PnPf2 is critical for the expression of 
multiple NE genes along with a broader set of genes including putative plant cell-wall degrading 
enzymes. The aim of this study was to establish the mechanisms behind PnPf2 regulation of 
virulence. 

Through a comprehensive PnPf2 orthology analysis, fluorescence tagging and chromatin 
immunoprecipitation (ChIP-seq) analysis, several key findings emerged. The results suggest 
PnPf2 orthologues, important virulence regulators in several Ascomycete plant pathogens, share 
an evolutionary origin in the control of carbohydrate metabolism, an essential process in the 
breakdown of plant cell-walls. In P. nodorum, PnPf2 regulation extends to the control of NE genes 
through direct gene-promoter binding. 

Two distinct binding sequences were modeled, the first time for PnPf2 orthologues, which were 
both enriched in PnPf2-regulated gene promoters. Interestingly, of the 484 direct targets identified, 
other TFs were highly enriched, suggesting this PnPf2 orchestrates virulence within a complex 
network. Several were characterised through gene knockout and shown to be required for full 
virulence, stress tolerance and/or fungal development. 

A picture is emerging that PnPf2, along with orthologues in other plant-pathogenic fungi, is a 
critical regulator of virulence. These results will allow researchers to better design targeted disease 
control strategies, for example through the inhibition of PnPf2 or developing specific host resistance 
to factors targeted by PnPf2.
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Untangling the Gordian knot of Verticillium wilt suppression 
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Biography: 
Senior Principal Research Scientist at the CSIRO Agriculture and Food unit in Adelaide, South 
Australia. More than 20 years of experience in fundamental and applied, field-based functional 
microbial ecology research utilizing omics, isotopic and functional tools in soil and water ecosystems 
in Australia, Canada, and India. Primary research interests include aspects of microbial genetic 
diversity, functional capability and resilience of soil biota in agricultural soils and functional microbial 
diversity of aquifer systems.

Abstract: 
Verticillium dahliae Kleb. is a soilborne fungal pathogen that causes Verticillium wilt in over 200 
plant species worldwide and causes significant production losses in Australian cotton making 
it an agronomically important fungal pathogen. The successful control of many soilborne plant 
pathogens involves management of the pathogen at different microsites in soil and different 
time periods (pre-season or in-crop). Biological disease suppression (DSP) mediated by soil 
microorganisms can assist farmers in reducing disease impacts through crop management. 
Biological DSP can be the result of suppression of pathogen or disease incidence or both. Pathogen 
suppression occurs when soils become inhospitable to the pathogen itself, whereas lack of 
disease incidence can be the result of the inability of pathogen to cause disease due to pathogen-
microbiome interactions and/or from changes to plant’s resistance to pathogen. Understanding the 
intricacies of microbiome-pathogen interactions is complex and current assays are often large-scale 
and long-term. We demonstrate the efficacy of two short-term soil-based laboratory assays using 
a GFP-transformed non-defoliating (ND) strain of V. dahliae or quantitative PCR technique (ND and 
defoliating strains) to quantify V. dahliae suppression capacity of Australian cotton soils. Surface soil 
samples (0-10 cm) collected from established field experiments at ACRI, Narrabri and NorthStar in 
NSW were used. 

Results from the GFP assays clearly indicated the biological nature of DSP capacity in soils from 
ACRI fields with varying disease incidence history. Similarly, pathogen suppression potential 
estimates from qPCR assays showed significant differences in the growth pattern of both the D 
and ND strains in soils under different rotation treatments. For example, pathogen growth was 
generally higher in the soils from continuous cotton and fallow rotations and lowest in the Corn-
Cotton rotation. Additionally, results demonstrated the capacity of these assays to detect changes 
in pathogen suppression capacity upon addition of carbon and nitrogen (crop residues, chitin, 
N fertilizer), and bacterial amendments to soils, as well as distinguish between suppressive and 
conducive soils. The development of a rapid soil diagnostic tool would not only aid in accelerating 
our understanding of the soil microbiome role in DSP, but how it can be enhanced to increase 
cotton production.
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Variation in fumonisin production by different clonal isolates 
of Fusarium verticillioides MRC 826 in maize in planta
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Biography: 
Dr Lilly has a PhD (Agric) degree at the University of Stellenbosch in 2004 on the metabolic 
engineering of Saccharomyces cerevisiae for optimum aroma compound production. She has 10 
years’ postdoctoral research experience with expertise in various molecular biology techniques. In 
2014 she joined the Institute of Biomedical and Microbial Biotechnology (IBMB) at Cape Peninsula 
University of Technology as a Researcher and her current research focus is on the (i) Proteomic and 
transcriptomic analyses of molecular mechanisms associated with fumonisin production by Fusarium 
verticillioides MRC 826 in maize” with current major research interests include gene expression 
studies using quantitative Real-time PCR and proteomic analysis. A Proteomic unit was created in 
2017 within the multidisciplinary Institute, IBMB at CPUT under the leadership of Dr M Lilly. Currently 
she is a senior researcher at the Applied Microbial and Health Biotechnology Institute (AMHBI) at 
CPUT.

Abstract: 
Fumonisin B (FB) production in maize by clonal Fusarium verticillioides MRC 826 isolates were 
investigated in planta under open tunnel conditions over three consecutive years, utilising two 
maize cultivars, two different inoculation methods and normal (November to April) and late 
(February to July) growth seasons. Isolates, characterised as either high (MRC 826-E, MRC 826-P and 
MRC 826-S) or low (MRC 826-J, MRC 826-R and MRC 826-F) FB producers in vitro, were selected. An 
overall lower infection coefficient and FB production were obtained utilising spore suspension ear 
inoculation compared to the toothpick inoculation method, irrespective of the maize cultivar used. 
Apart from the lower than expected production from the high FB producing MRC 826-P isolate, 
the other isolates retained their respective high and low FB producing potential despite having 
similar infection coefficients. As no loss in fungal colonization could be detected, the reduced FB 
producing capacity of the MRC 826-P isolate could be related to genetic instability, while other 
factors related to plant-pathogen interactions may also be of importance. Investigations into fungal 
virulence and host resistant factors are of interest in clarifying FUM gene expression regulation of 
the different F. verticillioides isolates in maize.



 y   163     APPS ONLINE CONFERENCE  | ORAL ABSTRACTS

Vegetated ground cover provides resources to support a 
resilient banana microbiome
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Biography: 
Tony Pattison is a principal researcher for the Queensland Department of Agriculture and Fisheries. 
He has been based in north Queensland, Australia at the South Johnstone Research Facility for 
nearly 27 years, working principally on soil borne issues faced by the banana industry in that region. 
Tony has an undergraduate degree from the University of New England, a Masters degree from the 
University of Sydney and a PhD from Bonn University. He has been involved in several international 
collaborative projects during his career in Asia and Latin America. His current research emphasis is 
developing an integrated management system for banana Fusarium wilt.

Abstract: 
Bananas in Australia are regarded as a high value crop ($600 M/yr), which are threatened by soil-
borne diseases and environmental stresses. To increase the resilience of banana production to 
stresses the interrelations of soil management on soil microbial (bacteria, fungi and nematodes) 
diversity and function was investigated. A multi-year field experiments was established, which 
manipulated vegetation cover and nitrogen inputs. The effects of maintaining vegetation cover 
on the soil supported a more diverse and potentially less pathogenic microbial community than 
bare soil. Furthermore, ground cover management was found to have a more consistent influence 
on soil microbial communities than manipulation of nitrogen inputs. The dominance of Fusarium 
oxysporum as a component of the fungal microbiome was reduced under ground covers. Analysis 
of the F. oxysporum sub-network identified a greater number of antagonistic interactions with 
other soil microorganism under vegetated ground covers relative to bare soil. These findings 
indicate that banana growers have the ability to manipulate the resilience of their crops to abiotic 
and biotic soil stresses through improved soil management practices.
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VirusCurate AU – working towards a curated plant virus 
reference collection for Australia
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A research scientist in the field of molecular plant virology, bee viruses and biosecurity, with a focus 
on their detection and diagnosis. Other research interests include high-throughput sequencing and 
downstream data analysis of the sequence generated.

Abstract: 
Plant virus reference collections in Australia are not co-ordinated at a national level and are often 
inadequately curated. Furthermore, historical virus isolates were often characterised using imprecise 
tools (e.g. virion morphology, symptomatology, experimental host range, serology) and many 
isolates have limited genetic information. To better assist biosecurity and trade, a framework to 
support the development of a curated plant virus database (VirusCurate AU) for Australia is being 
developed. The framework seeks to address the knowledge gaps in current collections and to 
provide clear recommendations for coordinating and building a network of valuable reference 
collections of well characterised viruses within Australia. 

To that end, the minimum requirements for a vouchered plant virus specimen and the methods of 
fresh tissue collection and specimen preservation were determined, with inputs from a group of 
local and international virologists and biosecurity officers, to ensure that they meet minimum global 
standards that support national and international policy. The processes for generating genetic data 
from historical samples were also assessed empirically, resulting in the generation of viromes for 
selected historical isolates from the Victorian Plant Pathology Herbarium (VPRI) reference collection. 
The proposed framework for the VirusCurate AU database will be presented, along with some 
interesting revelations associated with the genetic data of the selected historical isolates. 
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What options do organic growers have during a biosecurity 
incursion? A case study with blueberry rust
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Biography: 
Associate Professor Kara Barry is a lecturer in plant pathology and crop protection, and conducts 
research in a range of plant health topics. She completed her PhD in 2000 at the University of 
Tasmania on host-pathogen interactions in eucalypts. More recent research has revolved around 
fungal species as pathogens or beneficials in perennial horticulture crops such as cherry, native 
pepper and blueberry. 

Abstract: 
A review of previous studies indicate that many organically approved fungicides have moderate 
field efficacy at best for the control of rust pathogens. This particularly poses a management 
challenge for organic growers when faced with a rust incursion. Blueberry rust is caused by 
Thekopsora minima, which was first detected in Australia in 2001 and has established widely 
in Queensland and New South Wales. It was first detected in Tasmania in 2014 and whilst the 
state was then declared rust free in mid-2016, several detections followed from late 2016 until 
the present. Infected premises are managed under strict site management plans, as part of the 
ongoing blueberry rust containment plan, which mandate hygiene protocols and include regular 
fungicide sprays and monitoring. Organically certified blueberry growers currently have access 
to only one registered fungicide, copper hydroxide. Trials are underway to compare efficacy of a 
range of suitable products to expand options for organic blueberry producers. Glasshouse trials 
using inoculated plants have demonstrated that a range of products (including biologicals and 
inorganic compounds) can significantly reduce rust severity with efficacy close to that of copper 
and mancozeb. Field trials in New South Wales using natural inoculation will be used to validate the 
field efficacy of these results. 
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What wicked games Phytophthora cinnamomi plays in 
planta

Mr Barry Schroeter1, Dr Mark Ziemann1, Prof. David Cahill1, Dr Jim Rookes1

1Deakin University, Waurn Ponds, Australia

Abstract: 
Phytophthora cinnamomi (P. cinnamomi) is a ruinous soil-borne oomycete with a near-global 
distribution that is known to cause disease and death in close to 5000 plant species [1]. The ability 
to affect such a broad host range has led to P. cinnamomi being considered as one of the most 
destructive plant pathogens, devastating both natural and agricultural settings. Understanding the 
mechanisms that allows P. cinnamomi to progress through the plant host is poorly characterised 
due to limited published temporal and transcriptional studies. Additionally, valuable pathogen 
expression data is often masked by too few pathogen reads, a consequence of low pathogen 
biomass during the initial pathogenesis. In this study, a susceptible host plant lupin (Lupinus 
angustifolius), was inoculated with P. cinnamomi by suspending the roots in approximately 5.0 x 10⁴ 
zoospores/mL. Root sections were sampled at 18, 30 and 48-hours post inoculation representing 
three distinct stages - early, mid and late pathogenesis. Libraries of total RNA of three biological 
replicates were taken from inoculated, mock-inoculated roots and hyphae grown on clarified 
V8 agar and sequenced on the NovaSeq 6000 sequencer (2 x 150 bp paired-end reads). The 
combination of host susceptibility and sampling method has produced some of the earliest RNA 
seq data of P. cinnamomi in planta, showing substantial differential expression throughout the 
interaction (FDR < 0.05, log 2fold change >2, Early; 2023 up, 3855 down, mid; 2217 up and 3008 
down, and late; 1752 up, 1156 down). Annotation of the JGI P. cinnamomi reference genome and 
Go term (GO) enrichment analysis was conducted using OmicsBox software [2]. GO terms were 
enriched initially for protein translation and shifted to cell wall degrading enzymes at later stages. 
This coupled with expression patterns of various effector genes (RxLRs, Crinklers, and necrosis-
inducing proteins), elicitors and the presence of putative haustorium-specific membrane proteins 
provide mounting molecular evidence of a hemibiotrophic lifestyle of P. cinnamomi.
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Investigation of mimosa bush dieback (Vachellia farnesiana)
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Biography: 
Amelia Limbongan is a PhD candidate at The University of Queensland, Australia. Her study 
commenced in October 2017. She completed her bachelor degree in Agriculture (2004) at 
Padjadjaran University, Indonesia then graduated from Hasanuddin University, Indonesia with a 
master degree of science in 2013. She is originally form Indonesia and she is currently working on 
the development of management system for mimosa bush which is a collaboration between The 
University of Queensland and Bioherbicides Australia.

Abstract: 
Mimosa bush (Vachellia farnesiana) is an invasive woody weed in Australian rangelands. Its fast 
growth and ability to form thorny thickets make it difficult to control, while its fecundity and 
resilient seedbank necessitates long-term management strategies. In 2017, dieback symptoms were 
discovered in several mimosa bush populations in central and northern Queensland. These ranged 
from the occurrence of dead plants, dead and/or dying branches on plants to vascular staining on 
the stem when cut transversely. 

Through this research, 53 fungal isolates were recovered from symptomatic and asymptomatic 
plants. Molecular identification of these isolates was conducted by first extracting DNA using 
the Extract-and-Amp protocol, then conducting PCR and sequencing of the Internal Transcribed 
Spacer region using the primers V9G and ITS4. These fungi are grouped in 10 families including 
Botryosphaeriaceae, Aspergillaceae, Nectriaceae, Pleosporaceae, Didymellaceae, Sarocladiaceae, 
Cladosporiaceae, Rhizopodaceae and Cordycipitaceae. 

All 53 fungal isolates were assessed for pathogenicity using a laboratory seedling bioassay resulting 
in a range of symptoms which were classified as follows: Group 1 (highly pathogenic) isolates 
displayed pre-emergent or post emergent death or those which emerged with significant disease 
symptoms or minor disease symptoms. Group 2 (moderately pathogenic) isolates failed to cause 
seed or seedling death, but promoted minor to significant disease symptoms on more than 10% of 
seedlings. Group 3 (mildly pathogenic) isolates caused minor disease symptoms to less than 10% 
of exposed seedlings. Group 4 (non-pathogenic) isolates did not cause disease symptoms on any 
seedlings. A number of fungal isolates from Group 1 (Lasiodiplodia sp., Alanphillipsia sp., Fusarium 
sp. and Aspergillus sp.) have been selected for further evaluation in glasshouse and field infection 
studies.

Keywords: Vachellia farnesiana, dieback, fungal isolates, pathogenicity
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Biography: 
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as a Senior Research Scientist. Currently Toni is working on a number of collaborative research 
projects focused on the development and deployment of genome informed diagnostics for plant 
pathogenic bacteria.

Abstract: 
Xylella spp. and its vectors are listed as Australia’s number one priority plant pest. Given the recent 
impact of this pathogen in Europe and the Americas, there are EPPO and IPPC protocols as well as 
a number of published assays for the identification of Xylella fastidiosa and its subspecies. While 
the focus is on X. fastidiosa in Europe and the Americas, Australia also needs to be prepared for X. 
taiwanensis. Due to insect vectorisation of Xylella, diagnostics need to be rapid and accurate to 
even attempt eradication, should an incursion occur. The best time to test diagnostics is during 
peace time when there is no pressure and urgency. Our journey to develop an NDP required testing 
methods for Xylella against Australian endemic plant bacteria. Initially, a panel of DNA from 6 X. 
fastidiosa isolates and domestic pathogens including 9 Stenotrophomonas and 16 Xanthomonas 
were prepared. These were setup to screen internationally accepted PCR diagnostic assays that 
consisted of 7 PCRS and a LAMP assay. The results were surprising, three of the widely validated 
assays generated false positives with our testing panel. Tests that generate false positive results 
are an issue when processing initial suspect samples or high volumes of samples, as they require 
additional testing, slowing diagnostic turnaround times. However, a false negative is worse because 
you could miss the presence of an exotic pathogen. Further evaluation is being conducted on these 
tests, including testing against a broad range of hosts, potential insect vectors and determining 
the limits of detection of these tests before a final panel for testing is recommended for our new 
National Diagnostic Protocol (NDP). Though a diagnostic assay comprises the final steps leading up 
to our destination, the journey is riddled with obstacles. Cutting through the bramble of how many 
molecular assays are required and traversing the difficult terrain of unexpected results are scattered 
along the path to the development of an NDP. This is our journey.
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Yield losses in wheat and barley caused by barley yellow 
dwarf virus infection in Victoria
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Biography: 
Narelle Nancarrow works as a research scientist at Agriculture Victoria and is based at Horsham in 
Victoria. Her work focuses on viruses that affect grain crops and the aphids that transmit them. 

Abstract: 
Cereals such as wheat and barley are widely grown and important grain crops in Australia. Recent 
studies show that yellow dwarf viruses such as barley yellow dwarf virus (BYDV) are prevalent 
and occur with high incidence in cereal crops in Victoria, especially in higher rainfall regions and in 
particular years (1,2). However, previous studies on yield losses caused by BYDV infection in Victoria 
were published more than 30 years ago (3). Therefore, the potential yield losses caused by BYDV 
infection in currently-grown cereal cultivars needed to be revisited and updated. For this purpose, 
four field experiments were conducted over three years (2015, 2017 and 2018) to investigate the 
effects of BYDV infection on wheat and barley cultivars grown under typical field conditions. Field 
plants were inoculated with BYDV-PAV (the most commonly-detected yellow dwarf virus species 
in the region) at the seedling stage using viruliferous aphids (<i>Rhopalosiphum padi<i>). At harvest, 
parameters including grain yield and number, plant height and biomass along with 1,000-grain 
weight were measured. BYDV infection reduced grain yield by up to 84% in wheat and 64% in 
barley, although yield losses varied between experiments and years, demonstrating the important 
influence of factors such as cultivar and environmental conditions in BYDV epidemiology. 

References:
1. Nancarrow N, et al. 2018. Plant Dis. 102(12):2465-72

2. Trebicki P, et al. 2017. Virus Research 241:137-144

3. Smith PR and Sward RJ. 1982. Aust. J. Agric. Res. 33:179-185
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Ab initio structural prediction of fungal effector protein 
candidates

Miss Yvonne M. Mukuka1, Ms Lina Rozano1, Dr James Hane2, Dr Ricardo Mancera1

1Curtin University, Perth, Bentley, Australia, 2Centre for Crop Disease Management, Perth, Bentley, Australia

Abstract: 
Crops such as wheat and rice constitute a major diet of the entire world population. However, 
they are prone to infection due to pathogens such as fungi, resulting in significant yield losses 
of crops that could otherwise feed >600 million people. To infect crops, plant pathogenic fungi 
release fungal effector proteins as a form of virulence to mediate infection. Characterising the 
structure of effector proteins is vital to understanding their virulence mechanisms and interactions 
with their hosts. Several effectors have been identified and validated experimentally; however, 
the lack of sequence conservation among effectors and lack of similarity to known functional 
proteins often impedes effector identification and prediction of their molecular mechanism using 
sequence similarity approaches. Since the structure of fungal effector proteins is more conserved 
than their sequence, there is interest in utilising computational methods to predict their tertiary 
structure from their sequence. We report the first use of Rosetta ab initio modelling to predict the 
structure of experimentally- validated effector candidate sequences for which there are no available 
experimentally- derived structures. Our findings demonstrate that Rosetta ab initio modelling can 
be used successfully to predict the structures of effector proteins for which evolutionary function 
can be inferred.

Keywords: Rosetta, ab initio, fungal effectors, candidate effectors
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Adavelt™® active (florylpicoxamid) - a new broad spectrum 
disease control fungicide
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1Corteva Agriscience, Middle Ridge, Australia

Biography: 
Research leader with 35 years in crop protection research.

Abstract: 
Adavelt™® active (florylpicoxamid) is a second generation of picolinamide fungicide, which inhibits 
fungal respiration in the mitochondria at the Qi ubiquinone binding site in complex III (Quinone 
inside inhibitor). Adavelt active shares the same mode-of-action as Inatreq™ active which is 
commercialized for cereals and banana markets. Outside of these markets, Adavelt will be a new 
mode-of-action for targeted pathogens. It is a fully synthetic compound which has favourable 
regulatory, toxicological and environmental profile and offer farmers protectant disease control of 
a wide range of pathogens including Septoria spp., powdery mildews, botrytis spp., Anthracnose, 
Alternaria, Monilinia and others in multiple crops globally, including cereals, vines, fruits, nuts and 
vegetables. Adavelt active has been developed using multiple Green Chemistry principles. The 
active ingredient was strategically designed to deliver maximum biological activity and rapidly 
degrade after application, to minimize its environmental impact. Use of Green Chemistry principles 
in the design and synthesis of the active ingredient provides farmers a highly sustainable product 
for crop disease management. Adavelt active offers flexibility in applications which spans across 
multiple growth stages for improved effectiveness and protects both yield and quality.



 y   174     APPS ONLINE CONFERENCE  | EPOSTER ABSTRACTS

Adavelt™® active (florylpicoxamid) – a novel fungicide for 
Septoria leaf blotch management in wheat in Australia
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Biography: 
Research leader with 35 years in crop protection research

Abstract: 
Wheat is one of the largest enterprises in the Australia grains industry. The grain belt covers a 
crescent comprising western, southern and north eastern regions. Australia accounts for 3.5 % 
of annual global production wheat industry is export oriented where 55-75 % is shipped to more 
than 50 countries. Pathogenic fungi represent a significant constraint to wheat production in the 
high rain zone, with average annual yield losses of up to 20 per cent and individual crops much 
higher if untreated. Septoria leaf blotch Zymoseptoria tritici (SLB) is an important stubble-borne 
foliar disease of wheat in high rainfall areas. Prophylactic fungicide applications are an important 
part of an integrated disease management strategy to manage this disease. Recently, resistance 
to presently available fungicides has become a threat to wheat production due to limited mode 
of action options. Adavelt™® active (florylpicoxamid) is a new solution available for effective wheat 
disease management and is an option to farmers where resistance is a concern. Adavelt active is a 
second generation of picolinamide fungicide, which inhibits fungal respiration in the mitochondria 
at QiI (Quinone inside inhibitor). Trials in the high rain zone of Australia have demonstrated its 
consistent control of STB in wheat with good crop safety and yield. 
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An automated spore trap and analysis system for disease 
management in cereal crops

Lewis Collins1,2, R Kimber3

1School of Aeronautical, Mechanical and Mechatronic Engineering, University of Sydney, Sydney, Australia, 2BioScout Pty 
Ltd, Unit A1, 46-62 Maddox St, Alexandria, Australia, 3South Australian Research and Development Institute (SARDI), Crop 
Sciences, Plant Research Centre - Waite Campus, Urrbrae, Australia

Abstract: 
The applications of digital analysis and machine learning (ML) technology is creating exciting 
opportunities for the automation of spore trapping procedures. Smart traps that incorporate these 
technologies have the potential to automate the process of sampling aerobiological particles, 
generate digital images of captured particles and apply diagnostic analyses to identify unique 
morphological features of airborne spores. This will allow routine enumeration of collected fungal 
spores for prolonged periods of time with no human intervention. This data could be used for early 
detection of fungal disease outbreaks, improving disease management practices.

In this study we have developed and tested such a system for the detection of cereal fungal 
pathogens on a hyper yielding wheat site in Gnarwarre, Victoria. The system comprises three main 
components: an active impaction air sampler, an automated microscopy analysis stage, and a cloud-
based ML classification scheme for spore identification. Each sampling unit autonomously adjusts 
its airflow intake to account for variation in atmospheric conditions. The device progresses sampled 
tape to a microscopy stage, which autonomously autofocuses and rasters across the sampled 
area. This imagery is sent via the 4G phone network to the cloud, which processes images using 
ML techniques to automatically classify captured spores according to their unique morphological 
features. Time-integrated results are presented on a web-based dashboard daily, which is sent to 
end-users.

The results of this study show that this smart spore trapping and analysis system is capable of 
accurately classifying and enumerating multiple cereal fungal spore types on a daily basis. This 
technology can potentially reduce costs of disease surveillance, and provide information for the 
early detection of fungal outbreaks. Accordingly, it could be an effective tool for fungal disease 
management in crops.
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An in vitro bioassay for rapid screening of potato cultivars for 
resistance to powdery scab disease based on observations of 
root attachment by pathogen zoospores
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Biography: 
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my PhD journey in 2018. My PhD research focuses on potato disease caused by soilborne diseaes 
Spongospora subterranea

Abstract: 
Powdery scab is a major disease of potatoes world-wide. Infections of roots and tubers by the 
pathogen Spongospora subterranea f. sp. subterranea lead to substantial losses in both tuber 
quality and yields. Initial root attachment and infection is arguably the most critical phase of 
the disease from which polycyclic infection results in disease expression. Varieties vary in their 
susceptibility to disease; however, screening of varieties is both time and resource intensive 
requiring large, replicated glasshouse or field trials run over 4-6 months during growing seasons. 
In this study we examine optimal conditions for pathogen zoospore release and potato root 
attachment and then compare the efficiency of root attachment amongst potato varieties in 
an in vitro assay as a rapid and robust means of assessing resistance to this critical phase of the 
disease. Incubation of resting spores in Hoagland’s solution at 15-30 C̊ suggested optimal zoospore 
release occurred at 20 C̊ in a rapid and synchronized manner over the first two days followed by 
a steep decline in released zoospore numbers. Fewer zoospores were released and release was 
delayed by several days at 15 and 25 C̊. No zoospore were released at 30 C̊. In contrast optimal 
root attachment by zoospores occurred at 15 C̊ with fewer successful attachments noted at 10, 20 
and 25 C̊. Varietal comparisons suggested zoospore attachment efficiency was strongly associated 
with known potato variety resistance to powdery scab and root disease. This study emphasized the 
importance of root attachment by zoospores in developing epidemic and final disease expression. 
Moreover, this assay greatly shortens the time for S. subterranea disease assessment and avoids 
environmental factors during the glasshouse and field trials.
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Analysis of infection by Verticillium dahliae in cotton seed 
and weed species from cotton-producing regions of 
Australia
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Biography: 
Sabrina is a student at the University of Queensland who is undertaking her Honours thesis in cotton 
pathology. Her research is focussed on the fungal pathogen Verticillium dahliae and its potential to 
infect cotton seed and weed species common to cotton-growing regions in Australia. 

Sabrina completed her undergraduate degree in Plant Science and Computational Science in 2020, 
where she developed a keen interest in fungi and fungal pathogens. Sabrina is excited to continue 
her journey into the field of crop pathology and hopes to pursue postgraduate studies after 
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Abstract: 
Verticillium wilt is a devastating disease of upland cotton (Gossypium hirsutum) caused by the 
soil-borne ascomycete Verticillium dahliae Kleb.. Field disease incidence and severity of Verticillium 
wilt are usually associated with fungal pathotype and vegetative compatibility group (VCG). 
Prior to 2014 there was thought to be only one VCG of V. dahliae present in Australia (VCG 4B). 
Recently, the discovery of VCGs 1A and 2A in Australian cotton-growing regions, along with 
an increase in incidence of Verticillium wilt, has highlighted an urgent need for research. This is 
particularly important for VCG 2A, which has been causing severe losses in Australian cotton yields. 
A more comprehensive understanding of these new strains, including sources of transmission 
and reservoirs of the pathogen, is crucial for mitigating disease incidence. Here, we investigate 
the potential for the Australian V. dahliae VCG 1A and 2A strains to infect cotton seed and weed 
species common to Australian cotton-growing areas. This ongoing study utilises V. dahliae 
isolates transformed with either the Green Fluorescing Protein (GFP) from Aequorea victoria or the 
mCherry gene derived from Discosoma spp. to study infection patterns of the pathogen in cotton 
seed and potential weed hosts. A GFP-fluorescing isolate of the VCG 2A strain has already been 
obtained from a previous study. To date, we have successfully created fifty-six V. dahliae VCG 1A 
transformants with mCherry using Agrobacterium-transformation methods. These are currently 
being assayed for pathogenicity in cotton. Upland cotton cultivars and weed species obtained 
from cotton-growing regions in New South Wales will be inoculated with the fluorescent V. dahliae 
transformants. The localisation patterns of the transformed strains in planta will then be compared 
by visualising fluorescence using a confocal laser scanning microscope. The findings from this study 
will highlight distinctions in infection capacity between VCG 1A and 2A strains. We expect that this 
study will provide a more acute understanding of the potential for V. dahliae to disseminate and 
persist in cotton fields, and thereby feed into management approaches in the Australian cotton 
industry.



 y   178     APPS ONLINE CONFERENCE  | EPOSTER ABSTRACTS

Are ambrosia beetles an emerging threat to pine plantations 
in Australia?

Zali Mahony1, Dr Angus Carnegie2, Prof. David Guest1, Dr Kelly Scarlett1
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Abstract: 
Commercial pine plantations (Pinus spp.) in New South Wales (NSW) often occupy areas of low 
productivity and have increased exposure to environmental stresses. Dead, dying and stressed trees 
are commonly infested with bark and ambrosia beetles and colonised by their fungal associates. 
However, the role of these fungi as disease-causing agents is not clear, nor is their relationship 
with ambrosia beetles in NSW pine plantations understood. In this project I collected beetles 
colonising pine trees from three forests in NSW. Beetle-associated fungi were initially recovered 
by isolating from the beetle mycangia, exoskeleton and wood galleries. Based on morphological 
characterisation and phylogenetic analyses, four fungal species; Fusarium solani, Ophiostoma ips, 
Raffaelea deltoideospora and Sporothrix sp. were isolated from Xyleborus bispinatus and Xyleborus 
perforans (Coleoptera: Curculionidae: Scolytinae). This is the first report of R. deltoideospora found 
in association with Xyleborus spp. in Australia. Whilst Xyleborus spp. associate with a range of 
fungal partners, it appears R. deltoideospora is specific to beetle mycangia. Seedling trials across 
three Pinus species (P. elliottii, P. radiata, P. taeda) determined F. solani, R. deltoideospora and 
Sporothrix sp. to be less pathogenic than known pathogen O. ips, which produced significantly 
longer lesions than the other inoculated fungi, across each Pinus species. Both F. solani and 
Sporothrix sp. produced significant, slightly longer lesions than controls, indicating mechanical 
wounding of fungal inoculation stimulates stem discolouration. The study found no experimental 
evidence of direct transmission of these fungi by Xyleborus spp. to new hosts. Whilst O. ips is not a 
new threat, its association with Xyleborus beetles presents an additional risk to forestry. Under the 
conditions experimented, the remaining three ambrosia fungi detected here were not found to be 
pathogenic.
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Be(e) aware: Pollinating honey bees can be a vector for 
CGMMV in watermelons 
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Abstract: 
Bees play a major role in global food production by pollinating agricultural crops. Despite being an 
important plant pollinator, they are also capable of vectoring plant pathogens while foraging on 
flowers. Cucumber Green Mottle Mosaics Virus (CGMMV) is a destructive virus of Cucurbitaceae. 
Cucurbits, including watermelon, are pollinator dependent, that is, they require insect pollination 
for successful fruit set and production. In the current study we investigated the potential of honey 
bees to vector CGMMV. First we tested the possible virus transfer from infected flowers to healthy 
flowers by honey bees in a laboratory experiment. In this experiment we placed a single bee 
on a CGMMV positive watermelon flower and allowed to feed/collect pollen until it flew off the 
flower. The same bee was then placed on a healthy watermelon flower and allowed to feed/collect 
pollen for the same length of time. Bee visited healthy flowers were then tested for the presence 
of CGMMV using molecular diagnostic methods. The lab experiment was followed by a field test 
using a bee hive and CGMMV positive and healthy watermelon plants. Bees were observed visiting 
both CGMMV positive and healthy plants for five days and then bee visited healthy plants were 
grown in a glasshouse and tested for CGMMV after 8 weeks. Results from both laboratory and 
field experiments confirmed that the pollinating honey bees are capable of transferring CGMMV 
and consequently infecting healthy watermelon plants. These results confirm that honey bees are 
capable of vectoring the virus when pollinating both infected and healthy plants at the same time. 
Therefore, early detection of the infected plants and good bee hive management practices are 
important to reduce the risk of further CGMMV transmission by honey bees. 
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Effect of Serratia marcescens on root-knot nematode of 
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since 2009. I was accepted as Ph.D. student in Tarbiat Modares in 2017. At present I am doing my 
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My interests are in integrated nematode management especially using biological and plant/animal 
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I have conducted many applied research projects (>100) in Iran. In north and south of Iran on plant 
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Thank you for attention and the opportunity to join this special session.

Abstract: 
Among the plant-damaging nematodes, root-knot nematodes Meloidogyne spp. are the 
most destructive pathogens. The researchers are seeking alternative methods to reduce the 
consequences of the risk of using chemical nematicide by friendly environmental compounds. 
Serratia marcescens a gram-positive bacterium species is one of the biological agents in the soil. 
Some of its strains can affect different growth stages of nematodes in various biological methods. 
In the present study, the nematicidal effect of a soil isolated strain (KGNC) of S. marcescens, 
received from a knowledge-based company namely Keshtkargostar Nozhan Company, was studied 
on eggs and juveniles of M. javanica extracted from the roots of infected pistachio under laboratory 
conditions. For this purpose, one ml of culture liquid medium, nutrient broth, containing bacteria 
108 CFU/ml was transferred to Petri dishes containing nutrient agar (NA) and then suspension of 
100 fresh hatched second-stage juveniles and eggs were added to each petri dish and kept at 
27 ± 2˚C. The NA culture medium without bacterial culture was regarded as a control treatment. 
The conditions of juveniles and eggs were examined after 24, 47, and 72 hours. All juveniles were 
inactivated shortly after contact with the bacterial culture and their body gradually decomposed 
over time. None of the eggs hatched after 72 hours of exposure with the bacterial culture compared 
to the control. There were no significant differences in eggs’ hatching and juveniles’ mortality 
between the three contact periods. Red pigments were visible inside the dead juveniles and eggs 
infected by S. marcescens.
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Better understanding of banana bunch top disease

Dr Kathy Crew1, Dr Megan Vance2, Dr Nga Tran2, Dr Mona Moradi1, A/Prof. John 
Thomas2

1Department Of Agriculture And Fisheries, Brisbane, Australia, 2Queensland Alliance for Agriculture and Food Innovation, 
The University of Queensland, Brisbane, Australia

Biography: 
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Abstract: 
Banana bunchy top virus (BBTV) causes one of the top four diseases of banana worldwide. In 
Australia, an industry-run inspection and eradication program supported by state Biosecurity 
regulation has restricted BBTV distribution to south-east Queensland and northern New South 
Wales. Statistical modelling and in field observations have raised questions about aspects of our 
understanding of BBTV epidemiology. This presentation will include results of current experiments 
which aim to improve our knowledge of when plants become infectious and how effective plant 
destruction techniques are at removing sources of infection.



 y   182     APPS ONLINE CONFERENCE  | EPOSTER ABSTRACTS

Browsing ant diagnostic using the high-throughput 
sequencing

Dr Asad Prodhan1

1Department of Primary Industries and Regional Development, Perth, Australia

Biography: 
Dr Asad Prodhan completed BSc (Hons) in Agriculture and MS in Genetics and Plant Breeding at 
Bangladesh Agricultural University. Asad completed his second Master’s degree at the University 
of Sydney studying genetics of the root system architecture in cotton and PhD at the University of 
Western Australia studying metabolic adaptation of the Australian native plants to low-phosphorus 
environment. He completed part of his PhD research at the Max Planck Institute of Molecular 
Plant Physiology in Potsdam, Germany. Asad was awarded a Japan Society for the Promotion 
of Science (JSPS) Postdoctoral Research Fellowship by the Australian Academy of Science and 
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Abstract: 
Browsing ant (Lepisiota frauenfeldi) is considered an exotic pest of national significance in Australia. 
It farms plant sap-sucking insects and displaces the beneficiary native ants. Recent browsing 
ant incursions in Western Australia have warranted a biosecurity response plan for eradication. 
However, it is unknown how the ants from the multi-location incursions are phylogenetically related 
to each other. While this critical information will help improve the eradication measure, there is only 
limited genetic information available for the browsing ants to make this inference. Here, we aim 
to gather the complete mitochondrial genomes of the ants from individual incursions using high-
throughput sequencing and determine their phylogenetic relatedness. Our results will help devising 
an effective biosecurity response to keep this invasive pest at bay in Australia. 
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Calcium-dependent protein kinases: A closer look at Group 
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Abstract: 
Calcium-dependent protein kinases (CPKs) are plant proteins that directly bind calcium ions 
before phosphorylating substrates involved in osmosis, hormone response, stress and pathogen 
signalling pathways [1]. CPKs belong to a large gene family, with about 20-40 members per plant 
genome and have multiple and overlapping functions. Group IIb CPKs were identified as the most 
conserved group of CPKs [2]. In Arabidopsis, this group consists of AtCPK3, 17 and 34. 

This study focused on AtCPK3 and its orthologues in rice (OsCPK1 and 15) and kiwifruit (AcCPK3 
and AcCPK16), as AtCPK3 is important in stress response. The transcript accumulation of these 
genes showed differential responses to abiotic stresses such as salt and drought, as well as to 
pathogens such as Botrytis cinerea, Pseudomonas syringae, and various plant viruses. Knocking out 
or overexpressing AtCPK3 in Arabidopsis and AcCPK16 in kiwifruit demonstrated a potential role of 
these genes in stress tolerance and disease severity.

This study also explored factors that may influence Group IIb CPK functional specificity. These CPKs 
have high sequence similarity; yet they differ in terms of biological function and tissue localisation. 
AtCPK3 is ubiquitously expressed and functions in seed germination, stomatal opening, and various 
stress responses. Meanwhile, AtCPK17 and 34 are only expressed in floral tissue and mainly function 
in pollen development. Genome and protein analysis of Arabidopsis and rice identified sequences 
that may correlate with the specific function of each Group IIb CPK. Constitutive overexpression of 
either AtCPK3 or AtCPK34 in Arabidopsis resulted in phenotypes consistent with tissue localisation 
being key to function. 

These findings highlight the importance of AtCPK3 and its orthologues in plant stress and 
pathogen responses. Moreover, we provide insights regarding CPK functional specificity and their 
roles as plant signalling hubs.

References:
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Can the addition of adjuvants to fungicide improve spray 
coverage of wounds and control of eutypa dieback?
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Biography: 
Mr Matthew Ayres is a Research Officer at the South Australian Research and Development Institute 
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Abstract: 
Spray application of fungicides to grapevine pruning wounds is an efficient and effective means 
of preventing infection by Eutypa lata that causes eutypa dieback, with the level of disease control 
correlated to wound coverage. As tractor-driven sprayers are designed to target leaves, they require 
adjustment to achieve adequate coverage of pruning wounds on dormant vines. A vineyard trial 
was established in winter 2017, and repeated in winter 2018, in McLaren Vale, South Australia, to 
evaluate whether the addition of spray adjuvants to fungicide treatments could improve wound 
coverage and protection against infection by E. lata. Optimal spray output to achieve adequate 
coverage of pruning wounds is at least 600 L/ha, but in order to ascertain any benefits from the 
addition of adjuvants, in this trial, a recycle sprayer applied treatments at an output rate of only 
200 L/ha, prior to inoculation of wounds with E. lata. The trial also led to the development a novel 
technique for evaluating wound coverage, using fluorescent pigment added to treatments, which 
was compared with the use of water-sensitive papers (WSPs). Digital images of the fluorescent 
pigment on wounds and from WSPs were assessed and showed little effect of the addition of 
adjuvants on coverage. However, when compared directly, WSPs indicated more than twice the 
coverage than the fluorescent pigment deposited directly on pruning wounds, from the same 
treatment. Treated canes were removed 11 months after pruning, treatment and inoculation, and 
assessed for pathogen recovery. Overall, there was little difference in recovery between treatments, 
indicating that the adjuvants did not improve efficacy of fungicides. Relatively poor disease control 
was achieved with the application of the fungicides, reiterating the importance of applying the 
recommended minimum of 600 L/ha to achieve sufficient wound coverage.
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Cold plasma inactivation of naturally occurring fungi, 
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Abstract: 
Fusarium graminearum is a pathogen of wheat grain that causes reductions in yield and 
grain quality, globally. It is also a known mycotoxin producer. With the unreliability of current 
management practices for F. graminearum, an alternative and effective approach is needed which 
does not have phytotoxic effects on the grain. In this study, cold plasma was used to treat naturally 
occurring fungi and artificially inoculated F. graminearum on postharvest wheat grain. For naturally 
occurring fungi, grain at two moisture levels, 11 % and 16 % were treated with cold plasma for 60 s 
or 180 s, and the inactivation of internal and surface fungi was recorded. For artificial inoculation of 
F. graminearum, a lower moisture content level of 11 % was selected to represent Australian grain 
storage conditions. Grain at 11 % moisture content were inoculated with conidial suspensions of 
four F. graminearum isolates and then treated with cold plasma for 60 s or 180 s. Wheat grain at 
the same moisture content were also inoculated with the mycotoxin Deoxynivalenol (DON) and 
treated. It was demonstrated that the 180 s cold plasma treatment of grain at 16 % moisture content 
significantly reduced the growth rate of naturally occurring surface fungi compared to untreated 
controls. Similarly, the longer treatment significantly reduced the growth rate of all F. graminearum 
isolates on wheat grain and also reduced the total number of infected grain, with up to 66 % 
reduction in colony-forming units. The full results of the trial, including DON inactivation, will be 
presented, and their implications discussed.
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pathogen detection in plants. 

Abstract: 
Xylella fastidiosa is Australia’s #1 priority plant pest of biosecurity concern. Having been established 
in Europe, America and Asia, and with at least 93 host species being present in Australia (Luck et 
al, 2001), there is a need for a rapid and sensitive field-deployable detection method. This is critical 
for both ongoing ‘proof of absence’ surveillance and as a delineation response tool in the event 
of an incursion. Here we report the development of a rapid CRISPR-Cas-based diagnostic tool 
that combines isothermal pre-amplification with CRISPR-Cas for early detection of X.fastidiosa. 
Upon binding to the pathogen-specific target DNA sequence, CRISPR RNA (crRNA) and Cas12a 
protein complex becomes activated and degrades single stranded DNA (ssDNA) reporter emitting 
fluorescent signal (Gootenberg et al, 2018, He et al 2020). The detection limit of 15.55 fM was 
achieved and nine X.fastidiosa infected leaf samples comprised of multiple hosts and various 
subspecies (fastidiosa, multiplex and sandyi) were detected using this method. Our results 
suggest that this method is a highly sensitive and specific diagnostic tool for early detection of 
the X.fastidiosa pathogen in operational conditions. The results also suggest the possibility of 
multiplexing and further improvement as a practical paper-based lateral-flow assay.
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Abstract: 
The Australian banana industry benefits from the exclusion of several bacterial diseases with high 
economic impact. Moko disease, caused by Ralstonia solanacearum sensu stricto, is a bacterial wilt 
that obstructs the vascular system resulting in yellowing and wilted leaves, fruit rot and eventual 
plant collapse. The disease is endemic to Central and South America, the Caribbean and is now 
also present in the Philippines and peninsular Malaysia [1]. In Australia, Moko disease is a biosecurity 
threat to the banana industry. Several strains of R. solanacearum cause Moko and differentiating 
these from the R. solanacearum strains that are non-pathogenic on banana creates a challenge 
for the diagnostics of Moko disease. In this study, we evaluated the specificity of two previously 
reported assays to detect the causal agent of Moko disease: a multiplex [2] and a duplex PCR [3]. 
These two different assays both failed to detect all Moko strains. To design a more robust diagnostic 
assay, we sought to identify diagnostic markers based on single nucleotide polymorphisms (SNPs) 
significant for Moko disease using a genome wide association study. We used a k-mer approach 
to compare 206 genomes of Ralstonia solanacearum, 25 of which had a Moko phenotype. This 
allowed us to identify SNP sites that are specific for the Moko phenotype. We are currently testing 
different primers for their specificity followed by further validation using NATA guidelines.
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[1] Blomme, G., et al (2017). Bacterial diseases of bananas and enset: Current state of knowledge and 
integrated approaches toward sustainable management. Front. in Plant Sci. 8:1290.

[2] Anonymous (2006). Bacterial wilt of banana diagnostics manual. Cooperative Research 
Centre for Tropical Plant Protection. https://www.planthealthaustralia.com.au/wp-content/
uploads/2013/03/Banana-bacterial-wilt-or-Moko-DP-2006.pdf

[3] Cellier, G., et al. (2015). “A duplex PCR assay for the detection of Ralstonia solanacearum 
phylotype II strains in Musa spp.” 10(3): e0122182.



 y   188     APPS ONLINE CONFERENCE  | EPOSTER ABSTRACTS

Development of RNAi-based strategies for the control of 
Verticillium wilt in cotton
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Abstract: 
Many soil-borne pathogens have no effective chemical control and the management of soil-borne 
diseases relies on cultivar selection and good cultural practices (e.g. biosecurity). Verticillium wilt is 
a major soil-borne disease cause by Verticillium dahliae that reduces yield and productivity for all 
cotton producing countries. Whilst tolerant varieties have been developed, a resistant cultivar is 
not available for producers. Currently, there is an opportunity to develop novel technologies aimed 
at improving the control and management of Verticillium wilt of cotton. Conventional chemical 
fungicides are expensive to develop and pose many challenges such as fungicide resistance, off-
target effects and harm to the environment. Recent studies have demonstrated the potential for 
developing a chemical-free method of pathogen control by manipulating RNA interference (RNAi) 
pathways via the exogenous application of dsRNA molecules. Currently, it is unknown whether 
RNAi-based technologies will be effective for the control and management of Verticillium wilt 
in cotton. This study sough to undertake preliminary in vitro and in plantae assays to determine 
the viability of RNAi for the inhibition of V. dahliae. In vitro assays sought to establish the uptake 
efficiency of RNA from the environment by V. dahlia at different stages of growth. The utilisation 
of a GFP-transformed isolate of V. dahlia facilitated the visualisation and quantification of RNAi 
by using dsRNA constructs designed to knock-down the expression of GFP. Furthermore, gene 
expression assays were undertaken to confirm a reduction in abundance of the targeted transcript. 
Additionally, an in plantae bioassay was developed to determine whether RNA constructs targeting 
V. dahlia were i) able to be transferred from host to pathogen during infection and ii) able to inhibit 
infection and disease development. The assays developed in this project have the potential to 
be transferred to other pathosystems to investigate the feasibility of host-delivered RNAi. More 
broadly, this project is important for the development of biological-based fungicides and improved 
disease management for a wide range of diseases across many agricultural industries.
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Discovery of a new-to-science virus that infects the New 
Zealand (NZ) native species tutu (Coriaria arborea)
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Abstract: 
Tutu (Coriaria arborea) is a poisonous native shrub or small tree which grows throughout the 
country in open forests and on streambanks, roadsides, and cliffs. On February 2019, vein clearing, 
and chlorotic mosaic symptoms were observed on tutu leaves, collected from Fiordland National 
Park, South Island, NZ. Here, we report the identification of a new-to-science virus associated with 
symptomatic plants. This virus can be mechanically transmitted to Nicotiana benthamiana and 
induce systemic chlorotic mosaic symptoms on leaves. Sequence comparisons with its most closely 
related species in the family Alphaflexiviridae revealed that it represents a unique virus, contains five 
open reading frames (ORFs), similar to the genus Potexvirus. Based on the coat protein gene, this 
virus shares the highest sequence similarity with Ambrosia asymptomatic virus 1 (tentative species 
in the genus Mandarivirus) and Euonymus yellow mottle associated virus (tentative species in the 
genus Potexvirus). This is the first record of a virus infecting native tutu plants. 
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Diseases of pulse crops in Western Victoria: 2019 and 2020
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Abstract: 
Pulses (lentil, chickpea and faba bean) are leguminous grain crops that contribute nitrogen reserves 
for following cereal and oilseed crops and are economically valuable to Victorian grain growers. 
However, these high value crops are constantly threatened by evolving biotic constraints. On-going 
surveillance is therefore crucial to inform both on-farm disease management and R, D & E priorities.

During 2019 and 2020 in the Wimmera and Mallee districts of Victoria, 104 pulse crops were 
assessed for root and foliar diseases. Along with visual assessment, cultural and molecular methods 
were employed to confirm pathogen identity. Use of LAMP markers (Loop-mediated isothermal 
amplification) resulted in rapid, accurate diagnosis of Ascochyta species for lentils and faba beans. In 
general, a high prevalence of diseases was identified, but low severity due to widespread fungicide 
use. In chickpea, Ascochyta blight (Phoma rabiei) was the most important foliar disease with 50% of 
paddocks (number of paddocks (n) =32) affected, followed by Phoma blight (Phoma medicaginis) 
found in 31% paddocks surveyed. In faba bean crops (n=19), Ascochyta blight (A. fabae) (63%), 
Cercospora leaf spot (Cercospora zonata) (52%) and chocolate spot (Botrytis fabae) (52%) were the 
most common diseases detected. Lentil paddocks (n=53) were affected by several diseases, with 
Alternaria sp. and Fusarium spp. among the most common. Phoma (P. medicaginis) was identified in 
11% and Ascochyta blight (A. lentis) in 4% of lentil crops inspected. A total of 137 single-spore isolates 
of various fungal pathogens were isolated and stored for use in phenotyping and associated 
research.

Soil-borne diseases were widespread with visual assessment showing root damage in 98% of 
paddocks with 20% showing severe damage (75-100% root area affected) from root diseases. There 
is currently a poor understanding of the causals of root diseases in pulse crops. Soil-borne diseases 
are of concern and requires research into identification of causal organisms and development of 
control strategies for growers. 

Ascochyta blight was the most important and damaging foliar disease of chickpea, with wide 
distribution in Victoria. Improvement in both genetic resistance and disease management strategies 
are required to reduce the impact of diseases on production.
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Abstract: 
Ramularia collo-cygni (Rcc) causes ‘Ramularia leaf spot’ of barley. The lifecycle of the fungus in 
barley consists of both endophytic and necrotrophic phases, with necrotrophic expression resulting 
in leaf lesions and premature leaf senescence causing significant grain yield and quality loss. The 
first detections of Rcc in Australia were in Tasmania in 2016 and then in Western Australia in 2018.

Rcc is currently regarded as a minor pathogen of barley in Australia, but its importance cannot 
be understated. Firstly due to its capacity to rapidly evolve fungicide resistance, as seen in other 
regions of the world where it occurs and secondly, because of the extremely limited number of 
foliar fungicide active ingredients available to Australian growers to control Rcc - none of which 
have multisite activity. This situation means that the impact of Rcc may increase significantly in the 
medium to long term. 

This project was initiated following the detection of Rcc in Western Australia to assess the full 
extent of the distribution in Australia. As a result, over 900 barley crops were surveyed across the 
growing regions in 2019 and 2020. Symptoms of Rcc, which are easily confused with those of spot 
form net blotch (SFNB) and abiotic physiological spotting, were rarely identified during sampling. 
Approximately 600 leaf samples and more than 300 seed samples were assessed for Rcc using 
qPCR (Taylor et al, 2010) and nested PCR (Havis et al, 2006) based assays. Rcc was found to be 
present in all states, except Queensland, in 2019 and 2020. Prevalence was greater in medium to 
high rainfall areas and in 2020. Naturally sporulating leaves were infrequently found, resulting in the 
collection of only four isolates. 
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Abstract: 
Sweetpotato production gardens are a vital food resource in Papua New Guinea (PNG), however 
virus diseases can cause major yield losses. (Hughes et al, 2009). The Begomovirus, Sweetpotato 
leaf curl virus (SPLCV), is vectored by Silverleaf whitefly (Bemisia tabaci), a widespread pest that has 
been recorded in PNG and many Pacific Island Nations (De Barro et al, 1998).

Construction of screen houses and the development of a Pathogen Testing (PT) scheme have 
significantly decreased yield losses due to virus diseases in PNG (Maso et al,2020). The PT scheme 
involves certified producers supplying pathogen free planting material to local growers, and 
screenhouses to exclude insect virus vectors are critical to the production and supply of this virus 
free planting material. It has been observed that screen house doors inadvertently left open, or 
damage to the screen coverings allow insect incursions. To better understand this, an experiment 
was designed to determine whether short exposure times compromised the virus free status of the 
sweetpotato plants and thus necessitate the immediate disposal of all plants in the screenhouse. 

A replicated, blocked experiment conducted at the DAF, Gatton Research Facility (GRF) investigated 
whether differences existed in transmission time of SPLCV by Silverleaf whitefly to two popular 
PNG sweetpotato cultivars, Waghi besta and Tambul mai and the benchmark Australian variety, 
Beauregard.

Adult Silverleaf whitefly raised in clean laboratory culture were exposed to two sweetpotato 
accessions that were known reservoirs of SPLCV for a period of 96 hours. The whitefly were then 
introduced into separate cages containing the test cultivars and removed at set time intervals. 
At two weeks post exposure the test plants were graft inoculated and monitored for symptoms. 
Samples were collected for qPCR analysis.

Early results indicate that a short exposure window did not allow viruliferous whitefly to transmit 
SPLCV to sweetpotato plants. In practical terms this would mean that minor storm damage to a 
screenhouse would not necessitate the disposal of all the PT mother plants if insecticide application 
and repairs were timely. 
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Abstract: 
Barley loose smut occurs regularly in Western Australia as susceptible varieties such as La Trobe and 
Spartacus CL are common. Fungicidal seed dressings are an effective method of control, although 
efficacy varies (Hills et al, 2014, 2019). Sometimes seed is treated but not sown until the following 
season and the effect of storage on subsequent control was assessed in a trial. 

Batches of smut infected seed (cv. Hindmarsh) were treated with registered seed dressings using 
a Hege 11 Seed treater (Wintersteiger) in April 2018. A portion of the treated seed was sowed and 
assessed for smut control in 2018 and the remainder was stored refrigerated for 9 months, then at 
ambient office conditions for 4 months. In May 2019 the stored grain was sown in a randomised, 
replicated trial to reassess efficacy. Seed dressings (and fungicide active ingredient) were Baytan® 
T (triadimenol), EverGol® Energy (penflufen + prothioconazole + metalaxyl), Rancona® Dimension 
(ipconazole + metalaxyl), Raxil® T (tebuconazole), Systiva® (fluxapyroxad), Vibrance® (sedaxane + 
difenoconazole + metalaxyl), Vitaflo® C (carboxin). Treatment was at the minimum recommended 
label rate for smut control.

In 2019, 18% of plants grown from untreated seed were infected with smut. All treatments 
significantly reduced levels of loose smut after storage, however relative to 2018 the average 
efficacy decreased 3.7% (range +3% to -15%). All seed dressings apart from Baytan® T and Rancona® 
Dimension decreased in efficacy in 2019, however overall, the SDHI seed dressings EverGol Energy, 
Systiva, Vibrance and Vitaflo C remained the most effective of all products in both years, with 
EverGol Energy controlling 97% of loose smut (versus 100% control in 2018). The ranking of products 
for control varied little, with the most effective (EverGol Energy and VitaFlo C) and the least 
effective (Rancona Dimension) remaining the same.
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Abstract: 
Germplasm collections are potential sources of resistance to various plant diseases. Among the 
major diseases causing considerable losses in the Philippines is bacterial wilt caused by Ralstonia 
solanacearum species complex. In this study, we characterized the response of 62 Philippine 
eggplant genotypes against two Ralstonia species – R. pseudosolanacearum and R. solanacearum 
– in a glasshouse pot trial. Three-week-old plants were inoculated with the bacterium (1 x 10⁶ CFU/
mL) by soil-drenching, without root wounding. Bacterial wilt was assessed at one, two, three, and 
four weeks from inoculation based on disease index (DI), using three rating scales for comparison. 
Results showed that eggplant genotypes had greater susceptibility to R. pseudosolanacearum 
DI=0.54) than to R. solanacearum (DI=0.50) (n sample=195, P=0.16). A significant difference was 
observed among the DI means of three severity scales used to assess bacterial wilt in both eggplant 
(n sample=65, P<0.005). Among the three severity scales, the 0-5 rating scale by Winstead & 
Kelman (1952), which discriminates severity index and hosts reaction best, is recommended for use 
in resistance selection. Four eggplant accessions were identified as moderately resistant to both 
Ralstonia species. The resistant and susceptible checks responded as expected throughout the 
trial. These four eggplant genotypes are recommended for further evaluation and confirmation 
of bacterial wilt resistance under natural field conditions (in hot-spot areas) in the Philippines. As 
genetic stocks, these eggplant genotypes can be incorporated in the subsequent bacterial wilt 
resistance breeding program. 



 y   195     APPS ONLINE CONFERENCE  | EPOSTER ABSTRACTS

Evaluation of Fungi Associated With Dieback of Mimosa Bush 
(Vachellia farnesiana) for Woody Weed Biological Control

Ms Amelia Limbongan1, Mr Shane Campbell1, Mr Anthony Young1, Mr Hang Xu1, 
Prof. Victor Galea1

1School of Agriculture and Food Sciences, University Of Queensland, Gatton, Australia

Biography: 
Amelia Limbongan is a PhD candidate at The University of Queensland, Australia. Her study 
commenced in October 2017. She completed her bachelor degree in Agriculture (2004) at 
Padjadjaran University, Indonesia then graduated from Hasanuddin University, Indonesia with a 
master degree of science in 2013. She is originally form Indonesia and she is currently working on 
the development of management system for mimosa bush which is a collaboration between The 
University of Queensland and Bioherbicides Australia.

Abstract: 
Mimosa bush (Vachellia farnesiana) is considered an invasive weed in parts of Australia’s rangelands. 
Besides reducing pasture production, it can develop thorny thickets causing difficulties in cattle 
mustering. Several chemical and mechanical control options are available, but biological control 
options have not been investigated. Several fungi have been isolated from mimosa bush plants 
showing signs of dieback as well as apparently healthy plants. After preliminary pathogenicity 
testing, inoculum of the most aggressive fungi was prepared by colonisation on sterilised French 
white millet (Panicum miliaceum). Colonised millet was dried, then enclosed in size 0 Hypromellose 
capsules. To test the effect of these fungi, a trial was established near Dalby in south-east 
Queensland. Encapsulated fungal isolates of Alanphillipsia sp., Lasiodiplodia sp., Fusarium sp. and 
Aspergillus sp. were tested along with an untreated control and Lasiodiplodia pseudotheobromae, 
which has proven damaging on other woody weeds (e.g. Parkinsonia aculeata). Treatments 
were applied by implanting the capsules into the lower stem of healthy mimosa bush plants 
using an Injecta® applicator. For all fungi treatments, the length of internal stem lesions at 2 
months after treatment did not indicate any significant colonisation compared to the control 
and L. pseudotheobromae treatment. However, 4 months after application, Alanphillipsia sp. and 
Lasiodiplodia sp. treatments had developed extensive internal stem lesions compared to other 
treatments. Follow up trials are now being undertaken to determine if these promising fungi will 
adversely affect the growth and development of mimosa bush and eventually cause death of 
plants.

Keywords: Vachellia farnesiana; biological control; dieback; fungi; encapsulated
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Evaluation of various treatments for management of diseases 
caused by Spongospora subterranea f. sp. subterranea in 
potato fields in South Africa
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Abstract: 
Field trials were conducted in three different potato producing regions in South Africa to evaluate 
treatments for the management of root galling and powdery scab caused by Spongospora 
subterranea f. sp. subterranea (Sss) on potatoes (Merz and Falloon, 2009). The trials were conducted 
over a period of two consecutive years (2018 – 2019) in the KwaZulu-Natal, Limpopo and Sandveld 
regions. Seed tubers of the cultivar ‘Mondial’ were planted in fields naturally infested with Sss. 
Treatments were applied as either seed tuber, in-furrow or foliar applications. Root gall disease 
assessments took place at approximately six weeks post-emergence, during which plants were 
sampled from each plot and the roots were visually assessed for the presence of galls. The progeny 
tubers were assessed at harvest for powdery scab disease. The incidence and severity of both 
diseases were recorded and used to the calculate the disease index for each treatment (Houser and 
Davidson, 2010, Bittara et al., 2016). The data was subjected to an analysis of variance test at a 0.05 
level of significance. Four treatments namely, calcium cyanamide (Perlka), calcium nitrate (CaN), 
Bacillus spp. (BRus) and Trichoderma asperellum (Biocult Trichoderma) showed a level of disease 
management in all of the field trials conducted. These treatments may potentially be included in an 
integrated management strategy for Sss for potato growers in South Africa. 
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composition, as revealed by comparative 16S amplicon 
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Biography: 
I am Asfakun Siddika. Currently, I am doing my PhD at the University of Southern Queensland. I 
worked at the Bangladesh Agricultural Research Institute for a significant time before I started my 
PhD. By working at that institute, I could utilize my academic learning and got the opportunity to 
enhance my knowledge and skills by undergoing training. I was involved with the Pulses and Oilseed 
Crop varietal development program. My PhD thesis title is Amplicon Sequencing of Peanut (Arachis 
hypogaea) Rhizosphere Bacterial Communities, Deciphering their Influence on Peanut Plant Health 
and Net Blotch Disease. The results of this study will provide information regarding the dynamic 
succession of bacterial communities of Queensland peanut fields with different cropping histories 
and better manage the health of the peanut plant and soil.

Abstract: 
High-throughput sequencing of the 16S rRNA gene amplicon and network analysis were used to 
investigate the dynamic succession and the bacterial community structures of Queensland peanut 
fields with different cropping histories. In this study, soil samples were collected from seven peanut 
fields in March 2018 with different cropping histories and cropping rotations: three years continuous 
mono-cropping of peanut (CP), five years sugarcane-one season peanut (SP), five years sugarcane-
peanut -barley -peanut (SBP) and no sugarcane-pulse-two years peanut (PP). The relative 
abundance of these dominating phyla varied across different crop rotations. Diversity analysis 
showed significant variation observed among the rotations in terms of alpha and beta diversity. 
Linear Discriminant Analysis (LDA) effect size (LEfSe) analysis describes significant differences at 
the phylum level and at the genus level. Network analysis revealed strong associations among 
the different taxa and there were more significant positive associations than negative associations 
at the phylum level, suggesting that a potentially mutualistic relationship existed among peanut 
rotation bacterial communities. At the same time, these results will elucidate the relationship 
between previous crop history and peanut cultivation on soil bacterial communities to describe the 
presence and abundance of potentially beneficial and pathogenic bacterial communities to give 
an understanding of crop cultivation and disease management. It is crucial not only to determine 
the frequency and species composition of soil microbial associations but also to utilize the genetic 
potential available in the soil to provide a solution for the degraded land caused by extensive 
agricultural production (Pershina et al., 2016, Nacke et al., 2011).
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Abstract: 
Charcoal rot is an important root and stalk rot disease of sorghum worldwide [1, 2]. Due to the 
hotter and drier climatic conditions and more frequent droughts, the disease is causing more severe 
epidemics in Australia [3]. Macrophomina phaseolina has previously been considered as the cause 
of charcoal rot on sorghum in Australia [4]. However, our recent multi-locus phylogenetic analyses 
identified a novel species, M. tecta, associated with mungbean and sorghum crops in Australia [5]. 
The current study aimed at investigating the genetic diversity and evolution of Macrophomina 
species in sorghum paddocks in Australia. Genotyping-by-sequencing using RAD-seq technology 
conducted on Macrophomina isolates, collected from different sorghum paddocks in New South 
Wales and Queensland in 2018 and 2019, detected two distinct clonal populations corresponding 
to M. phaseolina and M. tecta. Intensive structured sampling at 1 m, 4 m, 16 m, and 32 m intervals in 
2018 and 2019 revealed the dispersal patterns of Macrophomina in sorghum paddocks, and enabled 
identification of an optimised sampling strategy for population genetic studies in subsequent 
years. Additional sampling from 11 sorghum paddocks in 2020 detected lower genetic diversity 
but higher frequency of M. tecta in sorghum paddocks compared to M. phaseolina. These findings 
are important for better understanding the biology of Macrophomina species and epidemiology 
of charcoal rot in Australia, with the aim of integrating effective disease management strategies in 
sorghum.
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Abstract: 
Dothideomycete fungi are responsible for a large proportion of the diseases that threaten our 
crops and forests worldwide. The ability to control these pathogens hinges on understanding 
their infection strategies, specifically the virulence factors they employ. This study will focus on 
identifying and characterising virulence factors from Dothideomycete pathogens, particularly from 
the pine pathogen Dothistroma septosporum. This pathogen is the causal agent of Dothistroma 
Needle Blight, a serious global disease that has increased in severity and spread over the last two 
decades. There is increasing demand to identify effective control measures for this disease, however 
few virulence factors that could help in the development of such measures have been identified 
to date. This study involved a proteomic approach, and comparisons with other Dothideomycete 
pathogens, to identify several candidate virulence factors. Analysis of these candidates will be 
performed by CRISPR-Cas9 mediated knock-out and pathogenicity assays on the pine host. 
Establishment of the CRISPR-Cas9 system in D. septosporum was performed using the gene 
AflR. This gene regulates production of dothistromin, a virulence factor and secondary metabolite 
(Chettri et al., 2013; Kabir et al., 2015), which also produces a phenotype so knock-outs can be 
identified more efficiently. A total of 43 colonies had the ΔAflR phenotype and each mutant was 
analysed to determine the efficiency of the CRISPR-Cas9 system in D. septosporum. This study is 
the first to use CRISPR-Cas9 technology in D. septosporum and these results will aid further work 
to knock out and functionally analyse candidate virulence factors. These experiments will provide 
new insight into the mechanisms of D. septosporum pathogenesis. Ultimately, this knowledge will 
contribute to the development of new methods to control Dothideomycete pathogens.

References:
Chettri, P., Ehrlich, K. C., Cary, J. W., Collemare, J., Cox, M. P., Griffiths, S. A., . . . Bradshaw, R. E. (2013). 
Dothistromin genes at multiple separate loci are regulated by AflR. Fungal Genetics and Biology, 51, 
12-20.

Kabir, M. S., Ganley, R. J., & Bradshaw, R. E. (2015). Dothistromin toxin is a virulence factor in 
dothistroma needle blight of pines. Plant Pathology(1), 225.



 y   200     APPS ONLINE CONFERENCE  | EPOSTER ABSTRACTS
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Abstract: 
The global banana production is currently being threatened by the tropical race 4 (TR4) strain of 
the soil-borne pathogen Fusarium oxysporum f. sp. cubense (Foc). Since the early 1990s, Foc TR4 
has rapidly spread to most regions in South East Asia, including the Northern Territory of Australia, 
where it decimated the entire banana production. More recently it has been found in northern 
regions of Queensland, on a few farms within the primary site for banana production in Australia. 
Host genetic resistance may provide a durable solution to the TR4 problem. To this end, UQ, and 
its collaborative partners, are using genetic resources and tools to characterise Musa accuminata 
subsp. malaccensis, a fertile (seed setting) wild relative of the commercial varieties, with the aim to 
identify gene(s) conferring resistance to Foc TR4. Resistance genes identified from this project can 
be introduced into susceptible varieties by breeding or transformation. Molecular markers linked to 
the resistance locus can also be used to facilitate marker-assisted-selection in breeding programs. 
By adopting these methodologies and tools, we hope to accelerate the efforts to identify durable 
Foc TR4 resistance genes from Malaccensis and introgress them into commercial cultivars. This will 
in turn allow the deployment of resistance cultivars into Foc TR4 affected regions in Australia and 
other countries around the world.
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Abstract: 
Fusarium crown rot (FCR), caused by Fusarium pseudograminearum, is an economically important 
disease of wheat globally. Management of FCR include integrating agronomical practices, 
like tillage and crop rotation with non-host crops, with tolerant wheat varieties. FCR occurs 
commonly in the Western Cape province that represents the largest wheat producing region in 
South Africa. Producers in this province practise conservation agriculture, which includes crop 
rotation and reduced tillage practices (Lamprecht et al., 2006). The latter raises concern as several 
studies reported an increased disease incidence under reduced tillage (Knight et al., 2012). The 
aim of this study was, therefore, to determine the effect of crop rotation combined with different 
tillage practices as a means to manage FCR. This study was conducted in long-term field trials 
at Langgewens and Tygerhoek Research Farms. Trials at the two localities were identical and 
comprised a split-plot design with three replicates, with crop rotation as main plot factor, and 
tillage practice (conventional tillage, minimum till, no-till and zero till) as sub-plot factor. Crop 
rotations consisted of three different four-year rotations (wheat-canola-wheat-lupin, wheat-lupin-
wheat-canola, wheat-medic-wheat-medic) and a wheat monoculture (control). Sampling was 
conducted at the grain filling stage during the 2018 and 2019 seasons. Disease incidence, expressed 
as the number of visually infected tillers per plant and disease severity, expressed as the length of 
visible lesions on tillers, was determined. Disease assessments were correlated with agronomical 
data, including grain yield, above-ground biomass, and no of ear-bearing tillers m-2. The crop 
rotations all significantly (P < 0.05) reduced the disease parameters at both localities, compared 
to the wheat monoculture although disease suppression was more pronounced at Langgewens 
than Tygerhoek. Zero till significantly (P < 0.05) reduced all disease parameters at Langgewens, 
compared to the remaining tillage practices, although this was not evident at Tygerhoek. Disease 
incidence and severity was significantly (P < 0.05) negatively correlated with yield (r=-0.552 and 
-0.458, respectively) and biomass (r= -0.527 and -0.479, respectively), confirming the impact of FCR 
on agronomical parameters. The results indicate that the use of crop rotation and reduced tillage 
practices could be an efficient disease management strategy for FCR. 
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Abstract: 
Following a widespread outbreak in 2014, turnip yellows virus (TuYV) has emerged as one of the 
most important viruses in Victorian canola and pulse crops in recent years. TuYV is transmitted 
by several aphid species, Myzus persicae is considered the most efficient vector however other 
aphid species are commonly found in canola and pulses in Victoria. From 2015-2020, 125 canola 
and 204 pulse crops across three regions of western Victoria (Mallee, Wimmera and South West) 
were surveyed for TuYV. One hundred random samples were collected from each crop and tested 
for TuYV using tissue blot immunoassay. TuYV was more prevalent in canola than pulses and virus 
incidence was four times higher in canola than pulses. In pulses, the most virus was found in 
chickpea, field pea and lentil and the least in faba bean and lupins. Virus prevalence and incidence 
varied from year to year depending on factors such as weather conditions, aphid populations, aphid 
species present, host type and time of sampling. In canola and pulses, the incidence of virus was 
higher in the Mallee than the Wimmera and the South West regions. TuYV-infected canola plants 
showed yellow, purple or red leaf symptoms or were symptomless; pulse plants showed mosaic, 
red and purple leaves, yellowing and stunting, tip necrosis and symptomless virus expression. 
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Abstract: 
Wheat cultivation in Bangladesh faces heat stress during the reproductive period, which may cause 
the occurrence and development of wheat diseases, early leaf senescence, and ultimately, yield 
loss. The devastating outbreaks of wheat blast disease appeared in 2016, and it continues to be a 
major threat to the country’s agriculture. Almost all released varieties in Bangladesh showed varying 
degrees of susceptibility to Bipolaris leaf blight (BpLB) disease. Rising temperatures are expected 
to increase the severity of BpLB. The plant growth regulator 1-methylcyclopropene (1-MCP) inhibits 
ethylene action. Field trials were conducted for three consecutive years to evaluate the influence of 
1-MCP on foliar diseases of wheat @1g/m2 in the soil. In the first-year trial, 1-MCP was applied in the 
soil on twenty bread wheat varieties during tillering and heading stages of growth. In the second-
year trial, 1-MCP was applied during tillering, heading, anthesis, and grain filling stages as single and 
combination treatments on two varieties – BARI Wheat-24 and BARI Wheat-28. In the third-year 
trial, 1-MCP was evaluated on its influence on blast disease at optimum and late sowing conditions 
on BARI Wheat-32 (partial resistance) and BARI Wheat-26 (susceptible). All varieties were responsive 
to 1-MCP according to SPAD chlorophyll meter readings, GreenSeeker® green coverage readings, 
flag leaf senescence variation, and BpLB and blast disease severity. A greening effect was observed 
in all treated plots which delayed physiological maturity about 3-4 days. The green and healthy 
plants demonstrated growth and disease reduction during periods of stress. However, 1-MCP did 
not protect wheat varieties from BpLB and blast diseases but suggested that it is useful for disease 
reduction and increased yield under heat stress. 
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Abstract: 
Sclerotinia sclerotiorum causes severe yield losses in horticultural crops worldwide. The use of 
Brassica spp. as a biofumigant has been shown to have potential to control plant pathogenic fungi 
including S. sclerotiorum. The Brassica spp. active compounds that exert the inhibitory effect on 
fungi are isothiocyanates (ITCs) that are released upon the hydrolysis of glucosinolate compounds 
(GSLs) by the myrosinase enzyme in plant tissues. The accumulation of GSLs in brassica tissues 
changes with the growth and development of the plants and since ITCs are produced via the 
hydrolysis of GSLs, moisture level is an important factor for the production of ITCs. The present 
study investigated the effect of B. juncea (‘Caliente 199’) growth stages under different plant 
moisture levels, on the inhibition of mycelial growth of S. sclerotiorum. A sandwich plate assay 
was set up with a Petri plate containing macerated ‘Caliente 199’ tissues sandwiched to a Potato 
Dextrose Agar inoculated with a mycelial colonised disc of one of four S. sclerotiorum isolates. The 
treatments included 5 g of macerated fresh whole plant tissues of ‘Caliente 199’ harvested at three 
different growth stages, vegetative stage, 50% and 100% flowering, adjusted to three different 
plant moisture levels (80%, 100% and 120% total moisture based on weight). Eight replicates were 
set up for each treatment combination, including untreated isolate controls, in a randomized 
complete block design. The S. sclerotiorum colony diameter was measured until the mycelial 
growth in the controls reached the edge of the Petri plate. The inhibitory efficiency (IE%) of each 
treatment was calculated by comparing to the mycelial growth in the respective isolate control. 
There was a significant effect of the flowering stage, moisture content and isolate (P<0.001) on IE% 
of mycelial growth of S. sclerotiorum. ‘Caliente 199’ at 100% flowering stage showed the highest IE% 
irrespective of the plant moisture level (94.7%-96.1%). Similarly, 50% flowering stage at 100% plant 
moisture also had IE% of 94.5%. Further studies will be carried out to test the effect of ‘Caliente 199’ 
plant growth stages on the viability and subsequent mycelial growth of sclerotia of S. sclerotiorum.
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Abstract: 
Avocado is one of the biggest industries in far north Queensland contributing approximately $172 
M to the regional economy. Conditions at harvesting resulted in a higher incidence of post-harvest 
diseases and reduced quality. High incidence of fruit rot was observed during the 2021 season( cv. 
Shephard) from the packhouse, especially in fruits harvested wet. External fruit symptoms exhibited 
sunken dark brown spots and the pulp was soft with water lesion without strong putrid smell. 
Consistent recovery of bacteria was made, and these were Gram-negative, rod-shaped, catalase 
positive, oxidase-negative and facultatively anaerobic. The bacterial colonies were round, cream 
coloured and umbonate on Bug media. The phenotypic fingerprint of the organism generated by 
Biolog analysis (GEN III) preliminarily identified the bacterial species as Pectobacterium aroidearum. 
The bacteria utilize, glucose, mannose, lactose, fructose, and galactose (Nabhan, 2013), and are 
negative on citrate and most amino acids. Identification of the causal organism will be confirmed 
through molecular approaches. The organism was earlier reported to cause soft rot in avocado 
(Israel) and described as a wound pathogen that requires high humidity to induce infection (Volcani, 
1954 and Zafrira,1959). Additionally, the pathogenicity of the organism was proven using detached, 
healthy, hard green fruits. These were inoculated with and without injury and dipped in bacterial 
suspension. Inoculated fruits and controls were incubated at ± 32℃. Positive results were obtained 
in injured inoculated fruits only, suggesting injury is required for disease development. Koch’s 
postulates were proven as inoculated fruit developed identical symptom to field samples.
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Abstract: 
The occurrence and impacts of soil-borne fungal diseases caused by Rhizoctonia solani, Fusarium 
oxysporum and Pythium ultimum is of recent major concern in semi-arid regions due to global 
warming. These pathogens are noted for their ability to overwinter and adapt in a wide range of 
soils. This ablity results in the extensive use of agrochemicals in efforts to manage and eradicate 
the pathogens, thus leading to environmental pollution. This study was therefore carried out 
to investigate the suppressive effects of soil fungal isolates from semi-arid regions as potential 
biocontrol agents against the problematic pathogens. The goal is to develop technology that would 
minimize the use of agrochemicals such as fungicides. Macrophomina, Aspergillus and Rhizopus 
were isolated from soils in a semi arid region by use of serial dilution method. The species were 
morphologically identified to genus level by means of colony characteristics i.e. spores, hyphal 
production and fruiting structure/bodies using the ZEN 2016 microscope. In-vitro efficacy analysis 
of these isolates against test pathogens was carried out by use of petrdish based dual anti-fungal 
test method. Mycelial diameter growth of the paired mycelial discs was measured by use of vanier 
callipers. The interaction of the paired mycelial discs was determined by establishing absence or 
presence of various relationships such as competition, antibiosis and myco-parasitism. Competition, 
antibiosis and myco-parasitism were noted between the test pathogens and fungal isolates. Strong 
inhibition percentages (79.69%) and (75.87%) were noted on Rhizopus against R. solani as well as on 
Rhizopus against P. ultimum, respectively. However, a strong positive linear relationship was noted 
between Aspergillus and F. oxysporum. Based on the results which indicated various antagonistic 
properties exhibited by the fungal isolates against R. solani and P. ultimum, it was therefore 
concluded that the isolates have potential to be used as biocontrol agents. The species should 
however be further investigated under in-vivo conditions as means of determining their behaviour 
and response in natural soil conditions such as plant-root rhizosphere with complex microbial-
biochemical interactions.
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Managing dieback in native forests with diverse 
Phytophthora communities: consideration of inter and intra-
specific variation in response to phosphite

Miss Shannon Hunter1,3, Dr Nari Williams2,3, Dr Nick Waipara1,3, Dr Bruce Burns3, Dr 
Rebecca McDougal4, Peter Scott5

1Plant and Food Research, Auckland, New Zealand, 2Plant and Food Research, Havelock North, New Zealand, 3University of 
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Biography: 
Shannon Hunter began her plant pathology career at Scion Research in Rotorua New Zealand where 
she first worked as a lab technician and then did her masters. Her masters research characterised 
phosphite tolerance in Phytophthora cinnamomi isolates from New Zealand Avocado orchards. 
After working as a Research Associate at Plant and Food Research Ltd for 3 years (characterising and 
phenotyping resistance to the kiwifruit bacterial pathogen Pseudomonas syringae p.v. actinidiae), 
she has recently embarked on a PhD. Her PhD project is looking into the diversity of Phytophthora 
species in kauri soil. She wants to understand the roles of the different phytophthora species in 
disease development and the impact of treatments on phytophthora community dynamics.

Abstract: 
Baiting and more recently metabarcoding surveys of soil and streams in forests worldwide are 
revealing diverse co-occurring Phytophthora species assemblages (Català et al. 2015; Burgess 
et al. 2017; Khaliq et al. 2018). While many of these species are associated with disease, some of 
these species may be native and non-pathogenic to native plants. Phosphite is used to manage 
Phytophthora diseases in natural ecosystems in Australia, Africa, New Zealand, and parts of 
Northern America and Europe (Hardy et al. 2001). Phosphite does not kill Phytophthora species 
but inhibits growth while also stimulating host defence responses. Phytophthora species differ 
in their underlying tolerance to phosphite and isolates have been shown to acquire tolerance 
after prolonged exposure. In New Zealand, phosphite is used to manage kauri dieback caused 
by P. agathidicida (Horner et al. 2015). Other Phytophthora species, including P. cinnamomi and 
P. multivora, have also been isolated from infected kauri trees and soils but their potential role 
in kauri dieback is unknown (Waipara et al. 2013). Understanding the differential sensitivity of 
various Phytophthora species to phosphite is important for informing management within native 
ecosystems. Seven Phytophthora species were tested for their sensitivity to phosphite in vitro 
in a mycelial growth experiment. Phytophthora agathidicida was the most sensitive species to 
phosphite, being inhibited by 98.7% on average at the lowest phosphite treatment (of 15 µg/
mL phosphite) followed by P. aleatoria, P. cinnamomi, P. pluvialis, P. multivora, P. kernoviae and P. 
citricola. Huge intra-specific variability was observed among isolates of P. kernoviae which raises the 
question whether diseases caused by P. kernoviae such as needles diseases of Pinus radiata (Dick 
et al. 2014; McDougal and Ganley submitted; Fraser et al. 2020) could be managed effectively with 
phosphite. Further work is required to determine if this variation is shown in vivo, to characterise 
Phytophthora community dynamics in kauri dieback disease development and consider the 
potential impacts of dieback treatments like phosphite on native Phytophthora species and their 
roles in ecosystems. 
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Mislabeled, missed and mystery seeds: is low-dose 
irradiation a solution to Australia’s sneaky seed situation?

Dr Alicia Hetherton1, Dr Adrian Dinsdale1, Mark Whattam1, Macdarragh O’Neill2, 
Barry Cox2, Murray Lynch2

1PIC@PEQ, Department of Agriculture, Water and the Environment, Mickleham, Australia, 2Steritech, Mickleham, Australia

Biography: 
Alicia completed a PhD in plant molecular pathology in Dr Kim Plummer’s laboratory at La Trobe 
University. She then worked for a number of years for private research organisations in the 
agricultural chemicals sector. Recently she has switched back to lab-based research having joined 
the Plant Innovation Centre at the Department of Agriculture, Water and the Environment’s Post 
Entry Quarantine facility. 

Abstract: 
The Plant Innovation Centre located at the Department of Agriculture, Water and the Environment’s 
Post Entry Quarantine facility (colloquially known as PIC@PEQ) at Mickleham, Victoria, Australia, 
houses a dedicated biosecurity science research and development team. PIC@PEQ actively seeks 
to identify, develop, optimise, and operationalise new and emerging technologies for biosecurity 
applications such as improving Australia’s biosecurity pest diagnostic capabilities and investigating 
alternative treatments to enhance or supersede current biosecurity practices.

Undeclared seed importations pose significant regulatory and biosecurity challenges as 
consignments are often small, difficult to detect and of unknown phytosanitary status. The current 
processes for identifying and processing undeclared seeds are relatively inefficient and expensive. 
The application of a ‘catch-all’ treatment that could be used to treat all suspect incoming mail and 
packages is an attractive alternative. Ideally, such a treatment would devitalise seeds so that they do 
not germinate, or otherwise render them not suitable for propagation, whilst minimising negative 
off-target effects. Irradiation is a safe, low cost, non-chemical, well understood and highly regulated 
method that could be applied to the mail pathway. 

This study assessed the suitability of low dose rates of two forms of radiation; X-ray and electron 
beam (e-beam), as seed devitalising treatments, as well as effects on a range of non-target items. 
Initial investigations demonstrated that both X-ray and e-beam successfully reduced both seed 
germination and seedling survival in a range of vegetable species. 
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Molecular Detection and Evaluation of Resistance of Abaca 
Hybrid (Bc2) to Bunchy Top Viruses in Eastern Visayas region 
of Philippines

Mr Jofil Mati-om1
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Biography: 
The author, Jofil Alao Mati-om, was born on November 1, 1992 in Baybay City, Leyte.He took his 
primary and secondary at San Agustin Elementary School in 2005 and at VSU Laboratory High 
School in 2009, respectively. In 2013, the author graduated BS Agriculture major in Plant Protection at 
the Visayas State University. Right after, the author worked as a Research Assistant under Dr. Ruben 
M. Gapasin at National Abaca Research Center (NARC) in VSU from 2013-2016. In 2015, the author 
enrolled at VSU leading to the degree of MS in Plant Pathology, and at the same time worked as 
Agricultural Technician II on DOST-PCAARRD funded project of Dr. Gapasin now, a retired professor 
and emeritus of the Department of Pest Management in VSU. In 2018, the author is grateful to 
DOST-PCAARRD for choosing him as one of their scholars, providing him with financial and technical 
assistance in conducting quality research under the Graduate Research and Education Assistantship 
for Technology (GREAT) program. 

Abstract: 
Abaca (Musa textiles Nee) is an important fiber crop in the Philippines. Infection of Abaca Bunchy 
Top Virus (ABTV) causes major economic losses on the abaca plantation in the Eastern Visayas 
region. The Institute of Plant Breeding-University of the Philippines Los Baños (IPB-UPLB) 
developed the abaca hybrid (BC2) to manage the ABTV that is prevalent all over the archipelago of 
the Philippines. In Eastern Visayas, this BC2 needs to be tested on the different isolates of ABTV in 
the region to assess their resistance thus, the reaction and transmission efficiency of BC2 to bunchy 
top viruses (BTVs) was evaluated. Results revealed that Leyte isolates infected 100% of Inosa plants, 
Samar isolates (93.3%), Biliran isolates (90%), and Southern Leyte isolates (80%) based on symptoms 
of the disease. In PCR, 100% infection has been recorded in Inosa but it expressed no disease 
symptoms on Pacol and BC2 because of BTV. Based on disease reaction, BC2 and Pacol showed 
high resistance to the BTVs, while Inosa is highly susceptible. Bunchy top disease symptoms were 
obvious 26 days after incubation (DAI) by Leyte isolates, S. Leyte (30 DAI), Biliran (32 DAI), and Samar 
(38 DAI) in Inosa. No symptoms observed with Pacol and BC2. In Inosa, BTV isolates from Leyte and 
S. Leyte were detectable at 5 DAI, Samar (6 DAI), and Biliran (7 DAI) using PCR with the primers BBT1 
and BBT2 at ~349 bp. No BTV detected in BC2 and Pacol. The study confirms BC2 and Pacol are 
highly resistant to all isolates of BTVs in Eastern Visayas.
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Multiple independent resistances to different diseases found 
in a biparental barley population 

Mariano Jordi Muria-Gonzalez1, Nola D’Souza1, Cynthia Ge1, Simon R. Ellwood1

1Centre for Crop and Disease Management (CCDM), Curtin university, Perth, Australia

Biography: 
Jordi started as a natural product chemist in Mexico, investigating secondary metabolites from 
endophytic fungi at the Universidad Nacional Autonoma de Mexico (UNAM). Then he came to 
the Australian National University (ANU) to study a PhD in Plant Sciences exploring the secondary 
metabolites from septoria nodorum blotch fungus. After completing his studies, he started working 
as a researcher at the Centre for Crop and Disease Management (CCDM) at Curtin university where, 
today, he continues investigating the net blotches of barley from a molecular perspective and 
teaching advance molecular biology to undergraduate students.

Abstract: 
Today cereals have come a long way from the early domesticated varieties. It is common 
knowledge that the continuous development of cultural practices and germplasm improvement for 
agronomical traits has allowed humanity to significantly increase yield and nutritional value of many 
crops. But these achievements have come with a cost: broad fields filled with genetically eroded 
monocultures are the Achilles heel when it comes to pathogens. A strategy to patch these cracks in 
our production system is to find new sources of resistance to the pathogens from landraces, crop 
varieties which have not been part of a formal breeding program, normally associated to traditional 
agriculture.

Here we want to highlight the potential to find disease resistance genes to multiple pathogens in 
barley landraces by presenting the results of repurposing a barley biparental mapping population 
developed to identify genetic resistance against powdery mildew (causal agent: Blumeria graminis). 
We investigated resistance to barley net and spot type net blotch (causal agents: Pyrenophora teres 
f. teres and Pyrenophora teres f. maculata, respectively), revealing minor quantitative trait loci (QTL) 
each one associated with only a single disease.
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Natural co-infection of the two pathotypes (defoliating and 
non-defoliating) of Verticillium dahliae in field-grown cotton 
plants in New South Wales, Australia

Dr Duy Le1, Ms Aphrika Gregson1, Dr Thao Tran2, Mr Rodney Jackson1

1NSW Department of Primary Industries, Narrabri, Australia, 2School of Education, Can Tho University, Ninh Kieu, Vietnam

Biography: 
I am currently a Research Scientist in Cotton Pathology with NSW Department of Primary Industries, 
Narrabri. My research focuses on disease surveillance, diagnostics and management. Diseases of my 
interest are Alternaria leaf spot, black root rot, boll rot, Fusarium and Verticillium wilts. My current two 
research projects are funded by Cotton Research and Development Corporation (CRDC) and NSW 
DPI.

Abstract: 
Cotton (Gossypium hirsutum) is a billion-dollar fibre crop in Australia. The production sustainability 
relies on successful management of diseases, including a destructive Verticillium wilt (VW). VW 
caused by Verticillium dahliae was first reported in New South Wales (NSW), Australia in 1959. The 
disease is now detected across growing regions in NSW with the mean incidence being up to 30% 
during the 2016 - 2019 surveys. Yield losses can be up to 25% in years with climatic conditions that 
favoured the disease development. On a rare occasion, yield loss was estimated up to 50%. Over 
35 years of a continuous disease survey since 1984, we for the first time documented the natural 
co-infection of both defoliating (D) and non-defoliating (ND) pathotypes of V. dahliae in same field-
grown cotton plants in NSW sampled from two survey seasons between 2017 and 2019. A total of 
151 and 84 VW-suspected stem cuts sampled from the 2017/18 and 2018/19 seasons, respectively 
were subjected to isolation for pathogen identification, and subsequently pathotyped using duplex 
PCR. We recovered V. dahliae from 94 and 57 stems; and D pathotype isolates were recovered from 
18 and 20 stems sampled from the two seasons, respectively. Two stems from the 2017/18 and one 
stem from the 2018/19 seasons yielded both D and ND pathotype isolates. Repeated pot trials were 
successfully demonstrated the co-infection of both pathotypes, which was driven predominantly 
by either of the pathotypes, and appeared independent on vegetative growth, fecundity and 
spore germination traits. The detection of the natural co-occurrence of both D and ND pathotypes 
in same field-grown cotton plants in NSW may pose an additional challenge to the VW disease 
management, which will be discussed. 
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New records for viruses, viroids and liberibacters from New 
Zealand: update 2016-2021

Dr Stella Veerakone1, Joe Tang1, Zoila Perez-Egusquiza1, Dr Lia Liefting1, Subuhi 
Khan1, Deepika Kanchiraopally1, Michelle Kelly1, Dr David Waite1, Dr Catia Delmiglio1, 
Dr Jeremy Thompson1

1Plant Health & Environment Laboratory - Ministry for Primary Industries (New Zealand), Auckland, New Zealand

Biography: 
Catia Delmiglio has been working at the Plant Health and Environment Laboratory (Ministry for 
Primary Industries, NZ) since 2008. She is a Senior Scientist in the Virology Team working on 
diagnostics for plant viruses, viroids, liberibacters and phytoplasmas. This includes the development 
and improvement of molecular methods to detect viruses and virus-like organisms, coordinating 
cost-recovered testing (particularly seed testing), and working with industry to improve high health 
scheme access. Catia represents MPI in the Quadrilaterals (QUADS) Seed Health Working Group, 
in the NZ Better Border Biosecurity (B3) diagnostic theme and is involved in plant virology training 
in the Pacific as part of the NZAid programme. Catia completed her postgraduate studies (MSc 
and PhD) at the University of Auckland where she focussed on the movement and evolution of 
introduced viruses in New Zealand’s native plants.

Abstract: 
The Plant Health & Environment Laboratory is responsible for the surveillance of pests and diseases 
and the maintenance of the Plant Pest Information Network data base (PPIN) in New Zealand 
(NZ). Between 2016 and 2021, 35 viruses, 1 viroid and 1 liberibacter were reported for the first time 
in NZ. Furthermore, there were 23 new host records for viruses already known to be present in 
NZ. Detections and validations of these new records were achieved using a range of techniques, 
including herbaceous indexing, RT-PCR and High-Throughput Sequencing. Fourteen new to NZ 
viruses were identified from ornamental plant species, including four viruses from Camellia spp., 
associated with symptoms that had been observed for a number of years. Seven records represent 
previously undescribed pathogens that are new to science, including a new virus in the Secoviridae 
family isolated from rose and a new liberibacter species from strawberry. The significance of these 
findings will be discussed.
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Optimization of an enrichment technique to facilitate whole 
genome sequencing of phytoplasmas
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Biography: 
Sabina Shrestha is a M.Sc. Biotechnology student at La Trobe University, and is currently doing her 
M.Sc. research year with Agriculture Victoria Research. She is passionate about innovative agricultural 
research and believes that modern scientific technologies available can be successfully optimized to 
improve the quality of agricultural products and to control pathogens. Her research is mainly focused 
on optimizing a protocol to obtain a higher quality genome of plant pathogen (phytoplasma). 
She agrees with the fact that gathering enough information about unculturable pathogens like 
phytoplasmas helps us to be prepared to deal with any outbreaks related to these pathogens. Being 
prepared in advance is better than being sorry later is her research motto.

Abstract: 
Phytoplasmas are obligate parasites of plants and insects that have been found to infect around 
>1000 plant varieties worldwide and have been associated with >300 plant diseases causing 10-
100% crop loss¹. As these bacteria have not been successfully cultured in-vitro, molecular techniques 
such as PCR and real-time PCR are useful for their detection and taxonomic characterization. The 
increased genetic information provided by whole genome sequencing of phytoplasmas has been 
valuable to better understand their biology and evolution, to refine taxonomy, and to improve 
detection². However, phytoplasmas are mostly limited to phloem tissue and can be present at 
a low concentration in diseased plants, so it is difficult to obtain DNA with a high phytoplasma 
to host DNA ratio for whole genome sequencing, especially from their natural hosts³. Often 
genome sequencing is done using high concentration experimental hosts, but this may select for 
less biologically important strains. Thus, the main aim of this research is to improve phytoplasma 
genome assembly by enriching for phytoplasma DNA directly from a natural host and reducing host 
plant DNA contamination. To this end, we focused on optimizing a pre-DNA extraction enrichment 
method based on ultracentrifugation through a discontinuous density gradient. Preliminary results 
show that the optimized protocol can be used to obtain higher quality phytoplasma genomes 
directly from the host plant than without enrichment. The higher quality genomes can be used to 
better inform their taxonomy and biology within their natural plant hosts.

References:
1. Streten, C., & Gibb, K. S. (2006). Phytoplasma diseases in sub-tropical and tropical Australia. 
Australasian Plant Pathology, 35(2), 129-146.

2. Cho, S. T., Kung, H. J., Huang, W., Hogenhout, S. A., & Kuo, C. H. (2020). Species boundaries and 
molecular markers for the classification of 16SrI phytoplasmas inferred by genome analysis. Frontiers 
in Microbiology, 11, 1531.

3. Tran-Nguyen, L. T. T., & Gibb, K. S. (2007). Optimizing phytoplasma DNA purification for genome 
analysis. Journal of biomolecular techniques: JBT, 18(2), 104.
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Pathogenicity of almond trunk disease pathogens on a range 
of almond cultivars

Miss Brittany Oswald1, Dr Suzanne McKay1,2, Dr Jacqueline Edwards3,4, Dr Mark 
Sosnowski1,2

1South Australian Research & Development Institute, Urrbrae, Australia, 2School of Agriculture, Food and Wine, Waite 
Research Institute, Urrbrae, Australia, 3Agriculture Victoria Research, AgriBio Centre for AgriBiosciences, Bundoora, Australia, 
4School of Applied Systems Biology, La Trobe University, Bundoora, Australia

Abstract: 
Trunk diseases are an issue throughout almond production regions in California, Spain, and more 
recently in Australia. These diseases are potentially lethal to almond trees resulting in a high 
impact on orchard longevity and profitability. Symptoms include gummosis, dieback and necrosis 
of woody tissues. A variety of fungal species are implicated in causing trunk diseases, however, 
reports indicate that almond cultivars vary in susceptibility to the various trunk disease pathogens. 
A disease survey carried out in 2018-19 revealed that trunk diseases occur in all Australian almond 
growing regions. To investigate which fungal species were associated with disease symptoms, 
extensive sampling and fungal isolations were undertaken. The pathogenicity of seven fungal 
species, isolated from symptomatic plant material viz. Diplodia seriata, Eutypa lata, Colletotrichum 
acutatum, Pleurostoma richardsiae, Collophora rubra, Collophora hispanica. and Cytospora 
diatrypelliodea, was evaluated in potted trees grown in a shadehouse. Results differed between 
experiments; however, it is likely that E. lata, D. seriata, C. rubra, C. acutatum and P. richardsiae are 
pathogenic to almond cv. Carmel. Based on these findings, susceptibility of six almond cultivars to 
the five fungal pathogens was investigated in two experiments in potted tree experiments. Agar 
plugs with mycelia from the five pathogenic fungi were inserted into wounds made in branches 
of 2-year-old trees cv. Carmel, Maxima, Carina, Price, Wood Colony and Nonpareil. Six months 
after inoculation, the length of necrotic staining within the woody tissue was measured and the 
inoculated organisms were reisolated. Results from the first experiment found that there was no 
significant difference among the cultivars. Results from the second experiment are currently being 
analysed and will be presented. This research was conducted as part of the AL16005 project funded 
by Hort Innovation using the almond research and development levy and funds from the Australian 
Government. 
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Pathogenicity testing of Phytophthora species to almond
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Abstract: 
Phytophthora spp. are highly destructive plant pathogens that affect a wide range of agricultural 
crops including almond. There are approximately 60 species of Phytophthora, many of which have 
been reported to cause disease in almonds. This oomycete pathogen can cause crown rot, root rot 
as well as branch and trunk cankers. Both aerial cankers and, root and crown rot have been reported 
on almonds in Australia. Symptoms include limb dieback, chlorosis, gummosis, discolouration and 
woody tissue death, root necrosis, tree decline and eventual tree death. Reports from Australia and 
internationally indicate that Phytophthora spp. are highly aggressive pathogens of almond. Disease 
surveys of Australian almond orchards in 2018-20 revealed that Phytophthora diseases occur in 
all growing regions. Samples taken from symptomatic trees in South Australia and New South 
Wales have yielded more than 10 Phytophthora isolates. Species included Phytophthora citricola, 
Phytophthora niederhauserii, Phytophthora cactorum and a yet to be identified Phytophthora 
sp. Trials were conducted on potted almond trees, cv. Price, in August 2020 and February 2021 at 
the Waite Campus in Adelaide to determine the pathogenicity of the four different Phytophthora 
spp. and Phytopythium monatum. Phytopythium monatum was also included in this trial as it was 
isolated from symptomatic root tissues of a young almond tree, although it has not been reported 
to cause disease in almond. Results from the pathogenicity trials show that all four Phytophthora 
spp. were pathogenic, whilst P. monatum was not. There are cultural and preventative management 
options for controlling Phytophthora in the orchard, however few chemical control options are 
currently available, so research is required to provide more options for the Australian almond 
industry. This research was conducted as part of the AL16005 project funded by Hort Innovation 
using the almond research and development levy and funds from the Australian Government.
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Pectobacterium brasiliense 1692 outer membrane vesicles 
(OMVs) in microbial interactions 
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Biography: 
I am an MSc student at the University of Pretoria. Our research focuses on investigating the role of 
the outer membrane in microbial interactions. Our interest is specifically on the role of OMVs in the 
ability of Pectobacterium brasiliense 1692 to outcompete other micro-organisms on potato plants 
and manifest potato infections. This study will help us understand mechanisms that Pb 1692 employs 
in microbial interactions, and possibly pave a way into understanding one of the process to target in 
order to manage, and combat potato blackleg and soft rot caused by Pb 1692.

Abstract: 
Outer membrane vesicles (OMVs) are spherical nanoparticles formed from bulging and the 
subsequent fission of the outer membrane of Gram-negative bacteria (Schwechheimer & Kuehn, 
2015). OMVs play a role in the secretion, transport, dissemination of biomolecules in bacteria (Kulp 
& Kuehn, 2010). They can transfer molecules from the inside to the outside of the cell, as a result, 
they are regarded as a type zero secretion system (Guerrero-Mandujano et al., 2017). Furthermore, 
OMVs harbour multiple molecules such as enzymes like hydrolases, nucleic acids, and virulence 
factors (Kadurugamuwa & Beveridge, 1995, Kadurugamuwa & Beveridge, 1996, Wang et al., 2020). 
Subsequently, bacteria weaponize OMVs to protect themselves from their competitors and 
consequently, reduce and eliminate their competition. This study aims to investigate whether 
OMVs from Pb 1692 play a role in its ability to outcompete micro-organisms found on potato plants. 
To this end, antagonism assays were employed to establish the type of interaction Pb 1692 has 
with Phytophthora parasitica and Serratia marcescens. We first isolated OMVs from Pb 1692 and 
S. marcescens followed by confirmation using SDS-page and transmission electron microscopy. 
Negative staining results showed that both Pb 1692 and S. marcescens have OMVs with about 30 
nm to 120 nm diameter. Furthermore, thin-section electron microscopy illustrated OMVs bulging 
from the bacterial membranes. Since previously published in vitro competition assays revealed that 
Pb 1692 inhibits S. marcescens (Shyntum et al., 2019), this study will aim to investigate whether Pb 
1692 OMVs have antimicrobial activities. In this regard, bacterial susceptibility assays and a time-kill 
curve were performed and the results revealed that OMVs from Pb 1692 do not inhibit the growth 
of S. marcescens.
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Phytophthora species present in Australian almonds
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Biography: 
I have been working for Agriculture Victoria in the areas of plant pathology and pest and disease 
management for more than 20 years mainly working on stonefruit and almonds. Most recently I 
have been involved in a project on integrated disease management in almonds specifically looking at 
hull rot.

Abstract: 
Phytophthora species are highly destructive plant pathogens which are widespread in Australian 
almond orchards, causing root and crown rot and trunk cankers. However, little has been published 
since Wicks et al. (1986, 1997) reported the presence of Phytophthora cambivora, P. citrophthora, P. 
cryptogea, P. megasperma and P. syringae from declining almond trees and/or surrounding soil in 
SA and P. cactorum from NSW. Since then, the Australian almond industry has grown from 3,546 Ha 
in 2000 to 53,014 Ha in 2019. 

During industry-wide disease surveys conducted as part of a 5 year almond IDM project (AL16005), 
symptoms of tree decline consistent with Phytophthora infection were commonly observed. A 
number of Phytophthora isolates have been collected from almond orchards in SA, Vic, and NSW. 
DNA was extracted from clean cultures using either a Promega Wizard Genomic DNA purification 
kit or a Bioline Isolate II Plant DNA extraction kit. 

Initial identification with ITS primers indicates that other species may be present. Isolates have been 
further sequenced using ITS4 and DC6 (ITS), FM77 and FM84 (Cox 1) and Phy 10b and FM35 (Cox 2) 
primers to confirm species identity. Data is currently being analysed and will be presented. 

Project AL16005 has been funded by Hort Innovation using the almond research and development 
levy and funds from the Australian Government. 

References:
Wicks, T. and Lee, T.C (1986). Phytophthora crown rot of almond trees. Australian Journal of 
Agricultural Research 37, 277-287.
Wicks, T.J., Lee, T.C. and Scott, E. S. (1997). Phytophthora crown rot of almonds in Australia. Bulletin 
OEPP/EPPO Bulletin 27, 501-506.



 y   218     APPS ONLINE CONFERENCE  | EPOSTER ABSTRACTS

Phytoplasma detection and species identification using 
qPCR, and confirmation of vector species, in grain legume 
crops in the Northern growing region of Australia

Dr Peter Vukovic1, Dr Murray Sharman1, Mr. Hugh Brier2, Dr Fiona Filardo1, Mr. 
Stephen Krosch2

1DAFQ, Brisbane, Australia, 2DAFQ, Kingaroy, Australia

Abstract: 
Phytoplasma are specialised bacteria that infect the phloem cells of plants and are spread by insect 
vectors, such as leaf hoppers. Phytoplasma disease outbreaks were common and widespread 
in grain legume crops including mung bean (Vigna radiata), soybean (Glycine max) and peanut 
(Arachis hypogaea) in late 2016 and early 2017. Mung bean crops were affected in all major 
production areas spanning over 1,200 km from north to south with numerous crops having greater 
than 40% disease incidence near Dalby. Several soybean crops from Cecil Plains were also affected 
by phytoplasma in late autumn 2016. Almost 100% of plants were affected in some paddocks and 
were not harvested. We have previously reported Ca. Phytoplasma aurantifolia in a wide host range 
and as the most common species associated with damage in grain legumes. A suspected leaf 
hopper vector of phytoplasma, Orosius orientalis, was collected from some infected mung bean 
crops. However, prior to this study the vector status of this species had not been confirmed. 

We demonstrated graft and leafhopper (O. orientalis) mediated transmission of phytoplasma 
disease between peanut plants and confirmed that peanut kernel shrivel (PKS) is a symptom 
of phytoplasma infection. Using existing PCR and qPCR methods, with the addition of High 
Resolution Melt Analysis, we were also able to sensitively detect and differentiate two main species 
of Phytoplasma (Ca. P. aurantifolia and Ca. P. australiense) in a range of crop hosts. We used qPCR 
to detect Phytoplasma in O. orientalis during our transmission tests and tracked the progression 
of ingestion and development of infectiousness over several weeks. Our results suggest that this 
method of detection in putative vector species may be an effective means to infer vector status 
from field collected populations and focus the laborious task of live transmission tests only to the 
most likely vectors.
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Plant priming induced by seaweed extracts reduces infection 
by Phytophthora cinnamomi

Dr Md Tohidul Islam1, Dr Mark Zeimann1, Dr Tony Arioli1,2, Prof. David Cahill1
1Deakin University, School of Life and Environmental Sciences, Waurn Ponds, Australia, 2Seasol International, Bayswater, 
Australia 

Abstract: 
Plants may acquire increased resistance to pathogens after treatment with non-pathogenic 
microorganisms and many other natural and synthetic chemical compounds. This induced 
physiological state of plants is termed ‘priming’. Whether seaweed extracts promote priming is 
largely unknown as is the mechanism by which priming may occur. Therefore, in this research 
a seaweed extract (a combination product from the brown algae Ascophyllum nodosum and 
Durvillaea potatorum – “Seasol Commercial” here named AN/DP) was assessed for its ability to 
activate plant priming. The model plant Arabidopsis thaliana and the root pathogen Phytophthora 
cinnamomi were used as the test host-pathogen system. The plants were grown in a sand culture 
system and AN/DP was applied before being inoculated with P. cinnamomi. To explore the priming 
transcriptomes, we performed RNA-seq for plants treated AN/DP and infected with P. cinnamomi. 
The transcriptomes induced by AN/DP consisted of multiple phytohormones signalling pathway, 
immune receptor response, transcription factors and transcriptional regulator. To further confirm the 
priming defence transcriptome induction resulting in the production of defence components, the 
induction of H2O2 was detected. 

To further explore the stability of priming after the last application of AN/DP, plants were treated 
with two applications of AN/DP. Then the plants were inoculated three and five days after the last 
treatment (here named three and five days post-priming) and harvested at different time-points. 
The up-regulation of priming-associated genes (PR1, NPR1 and PR5) at both three and five days 
post-priming clearly showed the plants were in a primed state at the time of inoculation and also 
that priming persisted for up to five days after treatment. Even though it is clear that priming is 
stimulated by seaweed extracts the mechanism(s) by which these complex molecular ‘soups’ 
induce priming are not known. Reactive oxygen species (ROS) act as signalling molecules and may 
stimulate priming. H2O2 was found to be produced in roots following AN/DP treatment at both 3 
and 5 days post-priming and may be the central regulator of primed defence induction. Moreover, 
we have shown the ROS is produced in a non-model tomato system showing the priming induced 
by AN/DP is not species-dependent. 
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Potato Spindle Tuber Viroid is known not to occur in certified 
seed potatoes in Australia

Dr Nigel Crump1, Ms Nellie Malseed1

1AuSPICA, Toolangi, Australia

Abstract: 
Potato Spindle Tuber Viroid (PSTVd) is an important viroid for potato production worldwide. 
Symptoms include distortion of tubers that are smaller and with fewer tubers produced per plant. 
Largely due to the strict quarantine entry requirements, PSTVd is not reported to occur in Australian 
potato production. All tissue culture stocks of potatoes must have a negative laboratory test for 
PSTVd to be permitted entry into Australia. Furthermore, it is a requirement of the seed certification 
Scheme to ensure all seed stocks are negative for PSTVd. AuSPICA conducted targeted surveillance 
for PSTVd in potato crops submitted for certification from 2016 to 2021 to provide assurance that 
PSTVd is not known to occur in certified seed potatoes in Australia. Samples of potato leaves 
were collected from 10% of the total seed crop submitted for certification per farm. A leaf sample 
contained 200 randomly collected leaves divided into 4 subsamples of 50 leaves. Leaf samples 
were analysed using RT-PCR by an AuSPICA approved laboratory with NATA accreditation. PSTVd 
was not detected in any of the samples collected during the 6-year surveillance period. This data 
provides evidence that PSTVd does not occur in the areas of certified seed production in Victoria, 
South Australia, and New South Wales. An ongoing surveillance program for PSTVd continues 
to ensure that certified seed potatoes have a known negative status in relation PSTVd. This data 
supports the market access and trade of certified seed potatoes valued at $25M AUD.
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Potato Virus Y – managing an endemic and industry success 

Dr Nigel Crump1, Ms Nellie Malseed1

1Australian Seed Potato Certification Authority, Toolangi, Australia

Abstract: 
Potato Virus Y (PVY) is a potyvirus that causes significant economic loss in yield and quality of 
potatoes worldwide. Symptoms of PVY can vary across different potato varieties. In some potato 
varieties the virus may be asymptomatic showing no visible symptoms or can range from very 
mild mosaic leaf yellowing to plant death or tuber necrosis depending on cultivar and strain of 
PVY. In addition to the variable varietal responses to the virus, there are several strains of PVY that 
vary significantly in their disease expression and severity. Seed potato certification systems that 
assess commercial quality including plant health status play a vital role in the suppression and 
management of viral diseases in the following commercial crops. Seed certification has largely relied 
on the visual assessment of seed potato crops for symptoms of disease, including PVY. For many 
years, this approach was successful in mitigating PVY, however the increased occurrence of PVY, 
and often without visual symptoms required a different approach that involved the routine leaf 
sampling and laboratory testing of all seed potato stocks. Initially, this approach resulted in a higher 
rejection of crops submitted for seed potato certification, however after several years of continued 
testing the levels of PVY have been reduced and effectively managed below economic thresholds. 
This has successfully allowed the industry to reduce the impact of PVY on the entire potato 
industry. Importantly, growers can make informed decisions in relation to the health status of seed 
potato stocks. 
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Reduced Potyvirus symptom development and virus 
accumulation in new zucchini varieties
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1DPIRD Diagnostic Laboratory Services, South Perth, Australia, 2Agriculture Victoria Research, Bundoora, Australia, 
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Abstract: 
Across Australia, zucchini are affected by several species of Potyvirus, which affect fruit 
development making them unmarketable. These viruses spread rapidly in crops by several species 
of aphids and by mechanical transmission using tools for fruit harvest. Epidemics quickly lead to 
100% infection of crops and they become uneconomical to pick. Several varieties are marketed as 
having resistance to these viruses but often the work has been conducted overseas in breeding 
programs so information on their durability to viruses in Australia is lacking. In glasshouse trials, 
eight varieties of zucchini were inoculated, including a highly susceptible control (Regal Black) and 
an industry standard (Rosa) with Papaya ringspot virus (PRSV), Watermelon mosaic virus (WMV) and 
two strains of Zucchini yellow mosaic virus. When rated four weeks after inoculation fewer plants 
of the resistant varieties were infected, and the symptoms severity on infected plants (both leave 
and fruit) was reduced compared to the controls for all four viruses. Fruit of several varieties only 
developed minor symptoms, if at all, and a high proportion remained marketable. Additionally the 
amount of virus accumulating in each variety was determined by both ELISA and qRT-PCR and was 
shown to be reduced up-to 99% compared to the susceptible varieties. These results provide local 
evidence of the suitability of these zucchini varieties to reduce yield losses caused by these viruses 
across Australia. 
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Remote Mentoring in Diagnostics and IDM – Two COVID 19 
Experiences
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Abstract: 
The cessation of international travel in 2020 brought the opportunity to develop modes of 
e-mentoring and remote plant pathology diagnostics. Two case studies from Lao and Vietnam 
follow. The authors have been involved in mentoring activities in southern Lao PDR since 2011, 
working with government staff and small-holder farmers, a continuing program of the Crawford 
Fund. These activities included in-field discussions with farmers during surveys as well as 
workshops, and laboratory diagnostics. Twenty six mentors have contributed to these activities. 
Over 55 crops are grown in this province across elevations from 200-1200 m ASL.

All volunteers returned to Australia in March 2020. The Crawford Fund provided funding to 
support mentoring, and continuing surveys and interaction with small-holders by colleagues in the 
Champasak Provincial Agriculture and Forestry Office. One of our colleagues, author VV, has good 
English and became our new key counterpart liaising regularly with JL and LB. WhatsApp provided 
the key connection enabling texts, images of diseases and phone calls. Instagram and email 
complemented WhatsApp. Some of the key diseases encountered by VV and colleagues included 
bacterial wilt, Phytophthora root rot, and Rhizoctonia collar rot in various vegetable crops. Tip burn 
in cabbages caused by calcium deficiency was a key disorder. E-mentors replied with diagrams to 
help explain differences in symptoms, putative disease diagnoses, and IDM.

Author LB has long mentored the first author, DTV, who trained with an earlier ACIAR project in 
the central provinces of Vietnam. DTV has much experience in field and laboratory diagnostics 
and extension, and is based in Nghe An where she has a small diagnostic laboratory. Nghe An is 
the largest province in Vietnam and consequently has a wide range of crops. VV texted images 
of diseases, fungal cultures and spores. This enabled our team to putatively identify a range of 
diseases including acacia dieback (Ceratocystis sp.), leafspot of paperbark seedlings (Pestalotia 
sp. sensu lato) and Phytophthora gummosis of citrus. Cultures were forwarded to ICMP in New 
Zealand for preservation and further study.

Both cases illustrate how technology has enabled international mentoring and diagnostic activity to 
adapt and evolve despite travel restrictions. 
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Remote sensing and artificial intelligence to improve early 
detection and response to biosecurity threats

Dr Angus Carnegie1, Dr Paul Barber2, Mr Harry Eslick2, Mr Matthew Nagel1, Mr 
Martin Horwood3, Dr Christine Stone1
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Biography: 
Dr Angus Carnegie is a Senior Principal Research Scientist in the Forest Science Unit, NSW DPI; 
Adjunct Professor at Southern Cross University; and Fellow of the Australasian Plant Pathology 
Society. Angus’ team undertake forest health and biosecurity surveillance to protect planted, native 
and amenity forests in NSW. He works closely with plantation growers to develop and implement 
management strategies to reduce the impact of pests and diseases, including biocontrol programs. 
Angus collaborates with biosecurity agencies within NSW and Australia to reduce the chance of 
exotic forest pests establishing and spreading. Angus trained as a forest pathologist but is now 
also recognised as a forest entomologist, with extensive in-field experience in forest health and 
biosecurity. He collaborates on research projects both nationally and internationally, with a focus in 
recent years on: the impact of myrtle rust in Australian ecosystems; forest biosecurity; eucalypt foliar 
fungi; sirex woodwasp biocontrol; and enhancing forest surveillance methods. A new area of work is 
cross-cultural learning with Indigenous peoples to enhance biosecurity. Angus has published more 
than 120 peer-reviewed scientific papers.

Abstract: 
Trees form a major component of urban green spaces, providing multiple benefits such as 
improving physical and mental health, filtering pollutants, regulating water flow and quality, 
increasing urban biodiversity, and mitigating the urban heat-island effect. Urban and peri-urban 
trees also provide a gateway for exotic pests and diseases to establish and spread. Consequently, 
they can be used as sentinels for early detection of exotic pests and diseases that could threaten 
commercial, environmental and amenity forests. Post-border biosecurity surveillance for forest 
pest and diseases relies on regular surveys of host-trees around high risk sites, such as air- and 
sea-ports. There are very few publicly available spatial databases of urban street and park trees, 
so locating and mapping host trees is more often conducted via ground surveys; generally using 
Google Earth to identify urban green spaces with many trees then conducting vehicle and foot 
patrols to locate, identify and map individual tree species. This is time-consuming and resource 
intensive. There is an urgent need for a more efficient means of identifying and mapping tree 
species for biosecurity in urban areas. Advances in remote sensing technologies and machine 
learning provide an opportunity for semi-automation of tree species mapping for early-detection 
surveillance and emergency response surveillance following detection of an invasive species. In this 
study, we obtained high-resolution imagery from a fixed-wing aircraft over Bayside Local Council 
in Sydney, which encompasses Port Botany and Sydney Airport, two major entry pathways for 
invasion of exotic pests and diseases. We mapped 600 Pinus trees and 450 Platanus trees on-foot, 
validating their exact location on the aerial imagery. These genera were chosen as they are hosts for 
high priority pests for Australia, including Asian long-horned beetle, Japanese pine sawyer beetle, 
polyphagous shot hole borer, Phytophthora ramorum and pine pitch canker. Using a machine 
learning workflow, we were able to determine the accuracy with which individual tree species could 
be detected and classified using the remotely sensed (aerial imagery) data. Here we report the 
results of this study and discuss implications for future forest biosecurity surveillance in Australia.
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Resistant rotation crops to reduce root-knot nematodes in 
sweetpotato production 

Ms Jennifer Cobon1, Mr Wayne O’Neill1, Mr Tim Shuey1, Ms Jennifer Cobon2

1Department of Agriculture and Fisheries, Queensland, Brisbane, Australia, 2Department of Agriculture and Fisheries, 
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Biography: 
Jennifer Cobon has been with DAF and researching the management of plant-parasitic nematodes 
for over 28 years on many horticultural crops such as banana, strawberry, sweetpotato and ginger. 
she is also involved in nematode diagnostic of free living and plant-parasitic nematodes.

Abstract: 
The Australian sweetpotato industry is largely focused in south-east Queensland and northern New 
South Wales on well-structured ferrosol soils. Australian sweetpotato growers now produce the 
world’s highest yields per hectare with a current farm gate value of $90M per annum. Plant-parasitic 
nematodes are a major constraint to sweetpotato production, accounting for considerable losses in 
yield and quality, with current estimates suggesting they cost the industry $20M per year.

Root-knot nematodes (Meloidogyne spp.) are the major plant-parasitic pest of sweetpotato, 
causing general unthriftiness and yield loss as well as blistering, bumpiness and cracking of the 
storage roots. Through molecular identification, M. incognita and M. javanica were identified as the 
two most common root-knot nematode species in sweetpotato production areas. Traditionally, 
chemical nematicides are used to control nematodes. However, these are costly, toxic and are 
increasingly being withdrawn from the market. 

Nematodes can be managed by removing host plants, in this case sweetpotatoes, growing 
resistant rotation crops and replanting with clean planting material. Resistant rotation crops do not 
support nematode feeding and/or breeding. This reduces plant-parasitic nematode abundance 
and increases productivity in the following sweetpotato crop while reducing the negative impact of 
nematode damage on the quality of storage roots. 

Glasshouse screening trials were undertaken with the two most common species of root-knot 
nematodes on a range of possible crops that would be useful rotations for sweetpotato growers. 
Potential new rotation crop varieties, resistant to either or both these root-knot species, have been 
identified for use. There are now many options for short/long fallows, winter/summer fallows and 
for growers to design their own blends of compatible nematode resistant rotations for multispecies 
mixes. 

A well-managed crop rotation phase in the cropping cycle can mean that sustainable sweetpotato 
production is not constrained by plant-parasitic nematodes. 
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Response of commercial Jujube cultivars to Phoma 
glomerata causal agent of fruit shrinking disease in Western 
Australia 

Dr Hossein Golzar 1 Dominie Wright 1, Annette Bwye 1, Fucheng Shan 1

1Department of Primary Industries and Regional Development Western Australia, Perth, Australia

Biography: 
I am a plant pathologist with over 28 years’ experience on plant disease resistance and plant disease 
diagnostic, I have worked on sources of resistance to cereal fungal diseases, also on identification 
of plant pathogens, specialised on fungal taxonomy and related plant diseases in Department of 
Primary Industries & Regional Development. I am currently working with cereal pathology team 
and partly providing a plant disease diagnostic service for local agricultural industries in Western 
Australian

Abstract: 
Chinese jujube (Ziziphus jujuba Mill.), also called Chinese date is grown in the Perth Hills, the 
Northern Rangelands, the South West and Great Southern regions in Western Australia. Fruit 
shrinking and twig necrosis of jujube trees were observed on the commercial jujubes. Phoma 
glomerata, one of the casual pathogens, was consistently isolated from infected fruits and 
branches. The response of commercial jujube cultivars Admiral Wilkes, Chico, Li, Redlands and 
Sherwood were tested using semi-ripped detached fruits in a randomised trial. Fruits of each 
cultivar were surface-sterilised and wound inoculated using 106 conidia/ml (5µL per site) after 
pin-prick wounding by a syringe needle. Lesion size was measured three weeks post-inoculation. 
The lesion development was more pronounced on susceptible cultivars. The fruit lesion sizes for 
‘Sherwood’, ‘Redlands’, ‘Chico’, ‘Li’ to ‘Admiral Wilkes’ were ranged from 5.75, 9.33, 13.17, 15.33 and 
16.08 mm respectively. The result showed Sherwood was moderately resistance and Admiral Wilkes 
highly susceptible to P. glomerata. 
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Robust detection of Ramularia collo-cygni from barley using 
triplex probe-based PCR

Dr Noel Knight1, Dr Azin Moslemi1, Dr Farhana Begum1, Dr Francesco Tini2, Dr 
Lorenzo Covarelli2, Dr Francisco J. Lopez-Ruiz1

1Centre for Crop and Disease Management, Curtin University, Bentley, Australia, 2Department of Agricultural, Food and 
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Biography: 
Noel began his research career at the University of Southern Queensland in Toowoomba in 2007, 
investigating pathotypes of the spot blotch pathogen of barley and describing disease symptoms 
of Fusarium crown rot on wheat. He subsequently spent two years at Cornell University in New York 
State researching leaf diseases of beetroot. Noel joined the Fungicide Resistance Group in the Centre 
for Crop and Disease Management at Curtin University in 2020, undertaking projects involved in 
detecting and characterising fungicide resistance in the barley net blotch pathogens.

Abstract: 
Ramularia leaf spot (RLS) of barley (Hordeum vulgare L.), caused by Ramularia collo-cygni, 
was first reported in Tasmania in 2016. However, limited information is available regarding its 
distribution and impact across Australia. Initial asymptomatic growth in planta, slow growth 
in vitro and symptomatic similarities to net blotch and physiological leaf spots has meant that 
detection frequently relies on species-specific PCR assays. PCR-based methods for R. collo-
cygni identification and detection have been described, however these assays (based upon the 
internal transcribed spacer [ITS] region) have been demonstrated to lack specificity. False-positive 
detections may have serious implications, thus we aimed to design a robust R. collo-cygni-specific 
PCR method. Using the phylogenetically informative RNA polymerase II second largest subunit 
(rpb2) and translation elongation factor 1-α (tef1-α) genes, along with the tef1-α gene of H. vulgare, 
a triplex assay was developed for both quantitative and digital PCR. The triplex assay was used to 
assess DNA of barley leaves from South Australia, Tasmania, Victoria and Western Australia. Positive 
detection of R. collo-cygni DNA was confirmed for samples from South Australia, Tasmania and 
Victoria. R. collo-cygni positive samples were also associated with DNA of one or both net blotch 
pathogens (Pyrenophora teres f. teres and P. teres f. maculata). The R. collo-cygni-specific assay will 
be a valuable tool to assist with monitoring the distribution of R. collo-cygni in Australia and other 
regions.
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Sampling plant-parasitic nematodes in sugarcane crops
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Biography: 
Tony Pattison is a principal researcher for the Queensland Department of Agriculture and Fisheries. 
He has been based in north Queensland, Australia at the South Johnstone Research Facility for 
nearly 27 years, working principally on soil borne issues faced by the banana industry in that region. 
Tony has an undergraduate degree from the University of New England, a Masters degree from the 
University of Sydney and a PhD from Bonn University. He has been involved in several international 
collaborative projects during his career in Asia and Latin America. His current research emphasis is 
developing an integrated management system for banana Fusarium wilt.

Abstract: 
Sugarcane is an important agricultural crop for the Australian economy. To determine if plant-
parasitic nematodes impact sugarcane production, nematology laboratories offer diagnostic 
services to quantify the abundance of nematodes against pre-determined damage thresholds, 
particularly for Meloidogyne spp. and Pratylenchus spp. We compared the results of nematode 
abundance determined by six different nematology laboratories by sampling six sugarcane 
farming system plots. Five laboratories used a standardised traditional nematode extraction and 
identification method and the remaining laboratory used DNA extraction and PCR techniques to 
quantify Meloidogyne spp. and Pratylenchus zeae. The mean abundance of the different plant-
parasitic nematodes taxa was determined and compared between the laboratories and farming 
system plots, using a linear mixed model. There was general agreement amongst the different 
laboratories in the abundance of the two main nematodes, Meloidogyne spp. and Pratylenchus 
spp. The low abundance of plant-parasitic nematodes led to greater relative variability in the 
estimates. However, when Meloidogyne spp. abundance exceeded the damage threshold, the 
standardised method of extracting nematodes proved adequate with a relatively low level of 
variability in the estimates. The laboratories using the standardised traditional nematode extraction 
and identification method were well suited to low sample numbers and identification of nematodes 
regarded as minor parasites such as, Xiphinema spp., Paratrichodorus spp., Helicotylenchus 
dihystera, Hemicriconema spp. and Tylenchorynchus annulatus. The laboratory using molecular 
DNA extraction and PCR techniques was better suited to processing high numbers of samples 
for the major plant-parasitic nematodes. Due to inherent conditions in sample processing and 
extraction efficiencies, it is recommended that when using a nematological service, best practice 
is to use the same laboratory throughout a study to ensure consistency and reduce variability in 
results.
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Screening clones of native pepper (Tasmannia lanceolata) for 
resistance against Phytophthora cinnamomi 
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Biography: 
Chiranthika Sinhalagoda is currently a PhD candidate at the University of Tasmania. Her PhD project 
focuses on resistance of native pepper to Phytophthora cinnamomi and drought. She has completed 
master’s degree in Biotechnology from Swinburne University of Technology, Australia and bachelor’s 
degree in Genetics, Microbiology and Chemistry from Bangalore University, India.

Abstract: 
Native pepper (Tasmannia lanceolata) is harvested as a boutique pepper product from wild 
stands and from plantations. The species has been reported as susceptible to Phytophthora 
cinnamomi, however surveys in plantations suggest that clones differ in susceptibility. The key 
objective of this study is to identify native pepper clones that are resistant to P. cinnamomi, 
and the defence mechanisms responsible. Plant material from native stands of native pepper 
was collected throughout Tasmania from June-October 2020, and 47 clones were successfully 
propagated as cuttings in mist beds. A disease screening experiment was conducted in “soil-free 
plant growth system” units, which were either allocated for inoculation or a non-inoculated control. 
Four replicates of each clone were placed in both a control and inoculated unit. Lupin seedlings 
were used as a positive control in all units to validate successful inoculation. Fresh P. cinnamomi 
zoospores were produced and 20µl droplets of the solution were applied to all root tips of all 
plants in the inoculation units, while the control plants received droplets of sterile water. Successful 
inoculation and infection were confirmed via the symptoms on lupin plants and re-isolation of 
the pathogen from native pepper roots. Visual symptoms of root disease and shoot health were 
assessed over a 2-week period based on photographs which were then quantified with image 
analysis. Expression of genes related to defence mechanisms were examined via RNA extraction, at 
72 hours post inoculation. Preliminary results show that whilst most clones developed symptoms, 
a small number from both Northern and Southern Tasmania did not and may be resistant to 
P. cinnamomi. Results are pending and will be used to refine more targeted studies for the 
development of rapid screening tools for assessment of resistance. 
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Abstract: 
Phomopsis stem canker of sunflower (Helianthus annuus L.) has gained importance in Australia 
and the United States after the 2009 and 2010 disease epidemics, respectively. Diaporthe gulyae 
Shivas et al. was recognized as one of the fungi causing disease epidemics in the two countries. 
Foliar application of demethylation inhibitors (DMI), quinone outside inhibitors (QoI), and succinate 
dehydrogenase inhibitor (SDHI) fungicides may be useful to manage the disease. However, 
information on the fungicide sensitivity of fungi causing Phomopsis stem canker is important to 
evaluate the effectiveness of fungicides. The objective of this study was to determine the sensitivity 
of D. gulyae to fluxapyroxad (SDHI), pyraclostrobin (QoI), and tebuconazole (DMI) fungicides. Fifty-
one isolates of D. gulyae were obtained from diseased sunflower plants sampled from commercial 
fields in the U.S. states of Minnesota, Nebraska, North Dakota, and South Dakota between 2013 
and 2020. A single isolate of D. gulyae (ex-type BRIP 54025) from Australia was used as a baseline 
since it was not exposed to the three fungicides. Stock solutions were prepared by dissolving pure 
technical grade of fluxapyroxad, pyraclostrobin, and tebuconazole in acetone. The experiments 
were set separately for the three fungicides in a completely randomized design with four 
replications per fungicide concentration and repeated once. Water-agar media was amended with 
fluxapyroxad, pyraclostrobin, and tebuconazole at multiple concentrations, following which the 
center of the 9-cm Petri dishes was inoculated with one 0.5-cm inverted mycelial plug of D. gulyae. 
A fungicide concentration of 0 µg/ml served as the control. The fungal radial growth was measured 
after incubating the plates in dark at 22±2°C for 5 days and the effective concentration that 
inhibited the growth of fungus by 50% (EC50) was determined. Analysis of variance (ANOVA) results 
showed a significant effect of EC50 on all isolates (p<0.0001) for the three fungicides. While the 
EC50 values of most isolates were not significantly different from that of BRIP 54025, few isolates 
had an EC50 significantly greater than that of BRIP 54025 to one or more fungicides (α=0.05). This 
research will help develop a future monitoring program for D. gulyae to determine sensitivity to the 
three fungicides.
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Abstract: 
Phytoplasmas are phytopathogenic bacteria of the class Mollicutes. ‘Candidatus Phytoplasma 
asteris’ and ‘Candidatus Phytoplasma fraxini’ have been identified infecting individually or 
simultaneously urban trees and crops such as potato and strawberry, in the Sabana of Bogotá, 
Colombia. Presently, their detection is mainly performed by nPCR of the 16SrRNA gene, but 
detection using a quantitative, more sensitive method is needed to allow early detection of the 
pathogens and to establish possible actions against this disease. Therefore, we standardized a 
qPCR detection method for ‘Ca. P. asteris’ y ‘Ca. P. fraxini’. We designed a pair of universal primers 
on a hypervariable region of the 16SrRNA gene and designed a TaqMan probe with specific 
fluorophores for each of the phytoplasma species studied (Cy5.5-asteris-BHQ2 and TEXred-fraxini-
BHQ2). The eukaryotic 18S gene was used as a reference for relative quantification (TET-18S-BHQ1), 
in a single tube. The designed primers detect phytoplasmas of groups ‘Ca. P. asteris’ (16SrI), ‘Ca. 
Phytoplasma palmae’ (16SrIV), ‘Ca. P. fraxini’ (16SrVII), ‘Candidatus Phytoplasma phoenicium’ (16SrIX) 
and ‘Candidatus Phytoplasma fragariae’ (16SrXII), but not ‘Candidatus Phytoplasma pruni’ (16SrIII). 
The detection limit of the primers was 1x103 copies of the 16SrRNA gene in a reaction containing 20 
ng of plant or insect genomic DNA. Multiplex real-time qPCR using TaqMan probes against ‘Ca. P. 
asteris’ and ‘Ca. P. fraxini’ allowed the specific detection of both species of phytoplasmas in single 
or mixed samples, but not of the other phytoplasma species tested. The detection limit using the 
Taqman probes was 1x103 copies of phytoplasmas for both groups in samples containing 20 ng of 
genomic plants or insect DNA. Finally, primers and probe against the 18S gene of insects and plants 
allowed the relative quantification of ‘Ca. P. asteris’ and ‘Ca. P. fraxini’ in single or mixed infections. 
Absolute and relative quantification of both phytoplasmas was validated in infected samples of 
Quercus humboldtii (Fagaceae) trees and in Exitianus atratus (Hemiptera: Cicadellidae) samples as 
expected. Project IMP-CIAS-3114.
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Abstract: 
For soilborne pathogens, germination of the resting or dormant propagule that enables persistence 
within the soil environment is a key point in pathogenesis. Spongospora subterranea is an obligate 
soilborne protozoan that infects the roots and tubers of potato causing root and powdery scab 
disease for which there are currently no effective controls. A better understanding of the molecular 
basis of resting spore germination of S. subterranea could be important for the development of 
novel disease interventions. However, as an obligate biotroph and soil-dwelling organism, the 
application of new omics techniques for the study of the pre-infection process in S. subterranea has 
been problematic. Here, RNA sequencing was used to analyse the reprogramming of S. subterranea 
resting spores during the transition to zoospores in an in-vitro model. More than 63 million mean 
high-quality reads per sample were generated from the resting and germinating spores. By using 
a combination of reference-based and de novo transcriptome assembly, 6,664 unigenes were 
identified. The identified unigenes were subsequently annotated based on known proteins using 
blast search. Of 5,448 annotated genes, 570 genes were identified to be differentially expressed 
during the germination of S. subterranea resting spores, with most of the significant genes 
belonging to transcription and translation, amino acids biosynthesis, transport, energy metabolic 
processes, fatty acid metabolism, stress response and DNA repair. The datasets generated in 
this study provide a basic knowledge of the physiological processes associated with spore 
germination and will facilitate functional predictions of novel genes in S. subterranea and other 
plasmodiophorids. We introduce several candidate genes related to the germination of an obligate 
biotrophic soilborne pathogen which could be applied to the development of antimicrobial agents 
for soil inoculum management. 
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Biography: 
I am a chief investigator at the Centre For Crop and Disease Management with an interest in fungal 
pathogens that causes septoria nodorum blotch and tan spot of wheat. Our lab uses a system 
biology approach to uncover novel mechanisms of fungal phytopathogenicity as well as decipher 
how both pathogens form a disease complex during wheat wheat infection. Our research also 
focuses on the native dieback pathogen Phytophthora cinnamomi with the aim to understand what 
makes the oomycete infectious on a broad range of plants including native flora dieback and its 
emerging resistance to phosphite, a popular chemical control agent.

Abstract: 
Yellow spot (YS) and septoria nodorum blotch (SNB) of wheat fungal pathogens frequently co-
infect wheat tissue forming a disease complex, the dynamics of which remain cryptic. YS and 
SNB cause annual yield losses of 320 million AUD to the Australian cereal industry. By focusing on 
both pathogens simultaneously, we can understand their dynamics, competition and infection 
profiles as they are found in the field and as such are biologically relevant. Even though these 
two necrotrophic pathogens cause highly similar spot-like lesions, their molecular and growth 
characteristics are very different. The causal agent of YS (Pyrenophora tritici-repentis, Ptr) is 
notoriously difficult to transform and to harvest pure and high spore numbers for downstream 
applications such as testing wheat varieties for resistance. This is in contrast to the SNB pathogen 
Parastagonospora nodorum, which has established transformation and sporulation protocols in 
place. To determine the level of competition between these two pathogens during co-infection 
assays, we aimed to get similar spore numbers and high purity as mycelial contamination could 
skew results. Therefore, we set out to formulate an optimised sporulation protocol for Ptr which is 
highly consistent and repeatable. Current protocols generate between 1000 to 3000 spores and 
resulted in unwanted mycelial contamination. By testing and covering a multitude of parameters 
involved in vegetative growth, conidiophore and conidia production, spore recovery and storage, 
we were able to increase spore production three orders of magnitude and are now able to generate 
up to 3000 times more spores per vegetative plate (3x106). Moreover, the extracted spore solutions 
are of high purity and no mycelial contamination could be detected. We also tested this method for 
other related pathogens that infects barley (Pyrenophora teres f. teres and f. maculata) and obtained 
similar results highlighting the usability of this method in the broader plant-pathology field such 
as disease resistance screening in wheat, association studies for disease resistance QTL using plant 
mapping populations and genetic manipulation of Ptr. 
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Stubble trouble! Moisture and pathogen fitness drive 
colonisation of cereal stubble by three cereal pathogens
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Abstract: 
Yield loss to stubble-borne cereal diseases are increasing in Australia with adoption of conservation 
agriculture systems, collectively costing hundreds of millions of dollars damage to the Australian 
wheat industry alone. The fungal pathogens that cause stubble-borne diseases are capable of 
post-harvest (saprophytic) colonisation of cereal stubble, which may increase disease inoculum 
when cereal stubble is retained. The saprophytic fitness of individual fungal species or isolates may 
influence which pathogen dominates in the next season. Further, if crop disease resistance traits 
have any lasting effects on saprophytic growth in post-harvest stubble, this knowledge could 
be used in disease management or forecasting. Hence, the saprophytic colonisation of cereal 
stubble by three important cereal pathogens (two isolates of each: Fusarium pseudograminearum, 
Bipolaris sorokiniana and Pyrenophora tritici-repentis) were compared under a range of moisture 
conditions using six cereal cultivars (two bread wheat, two barley, one durum wheat and one oat). 
Sterile cereal stubble was inoculated with a single pathogen culture and placed under constant 
humidity conditions (90, 92.5, 95, 97.5 and <99.9% relative humidity, or RH) for 7 days at 25 αC. 
Cereal stubble was cultured in increments of 1 cm to determine the amount of inoculum produced 
(%) and the maximum length colonised (cm) after 7 days. The moisture conditions required for 
detectable growth in all cereal stubbles was lower for F. pseudograminearum (92.5% RH) compared 
to B. sorokiniana and P. tritici-repentis (both 97.5% RH). The maximum colonisation and total 
inoculum produced by F. pseudograminearum was also higher than for B. sorokiniana and P. tritici-
repentis, suggesting F. pseudograminearum has higher saprophytic fitness of the three pathogens. 
Colonisation was largely unaffected by crop type, except for P. tritici-repentis where inoculum 
production was significantly lower on wheat stubble. We suspect saprophytic growth was not 
greatly influenced by cereal stubble (crop) type as crop-specific defence mechanisms are lost after 
plant senescence. Thus, new disease management strategies such as reduced cereal harvest height 
to limit inoculum progression should be considered to improve stubble-borne disease management 
in conservation agriculture systems.
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Abstract: 
Grapevine trunk diseases (GTD), caused by fungal pathogens that infect pruning wounds, pose a 
major threat to vineyard sustainability. Reports from different regions around the world indicate that 
there is variation in the duration of susceptibility of pruning wounds to infection at different times 
during the pruning season. A wound susceptibility trial was established in winter 2017, and repeated 
in 2018 and 2019, on cv. Shiraz vines planted in 1997 in the Adelaide Hills, SA. One-year-old canes 
were pruned in early (June), mid (July) and late (August) winter, followed by inoculations at weekly 
intervals for up to 12 weeks for each pruning time with the GTD pathogens Eutypa lata and Diplodia 
seriata. Wounds were highly susceptible to infection immediately following pruning, after which the 
susceptibility decreased rapidly over the following 14 days. From 21 days post-pruning, susceptibility 
was generally negligible. For E. lata, wounds were generally most susceptible to infection when 
pruned in early June and least susceptible when pruned in late August, which reflected the results 
of a previous trial in McLaren Vale, but contrasts with the findings from France, North Eastern USA 
and South Africa. Susceptibility of wounds to D. seriata did not vary greatly between pruning times. 
These results indicate that, in the Adelaide Hills, there may be an advantage in delaying pruning to 
later in the dormant season to minimise risk of infection by E. lata, the predominate GTD pathogen 
in the region. The variability between different climatic regions highlights the importance of 
localised research to investigate wound susceptibility to GTD pathogens. Future research should 
focus on evaluating wound susceptibility in other climatic regions. 
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Abstract: 
Since 2013, blueberries (Vaccinium corymbosum) have become a significant part of the agricultural 
landscape on the Atherton Tablelands in north Queensland. Approximately 100 ha are currently 
planted with the majority produced hydroponically in poly tunnels or in-ground under netting. 
Environmental conditions in the tropics have thrown growers and diagnosticians a range of 
pest and disease challenges. As in other growing regions, the main fungal diseases include, 
Botrytis cinerea (pre- and post-harvest), branch dieback caused by Lasiodiplodia theobromae 
and Neofusicoccum spp., and to a minor degree blueberry rust (Thekospora minima). Other root/
dieback detections could be of major concern to the industry, specifically Phytophthora cinnamomi 
and Calonectria ilicicola. The first confirmed report of P. cinnamomi was on cuttings of highbush 
blueberry in the United States in 1963. The disease has since spread to most production areas 
worldwide, with recent reports in California and China (Shands et al. and Lan et al., 2016). Stem 
and root rot of blueberry caused by C. ilicicola, doesn’t appear to be as widespread, however plant 
death has occurred in as little as 20 days in China (Fei et al, 2018). Although these diseases are 
not new to the region, their occurrence on blueberry is an extension of host range. Cultural and 
chemical strategies are well known for most of the diseases; however, limited knowledge or options 
are available to growers to successfully manage L. theobromae, Neofusicoccum spp. or C. ilicicola.
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Abstract: 
Global nitrogen fertiliser use is predicted to increase three-fold by 2050 due to rising demands 
in food production. However, continuous and excessive nitrogen application may have latent 
repercussions on soil biology. Here we characterised the response of banana soil microbiome to 
different rates (0, 200, 300, 400, 500 kg N/ha/yr) of nitrogen in a field experiment. Enzyme assay 
and substrate-induced respiration results reveal shifts in microbial activity with nitrogen application 
but not across the different nitrogen rates. Amplicon sequencing results indicate changes in the 
bacterial and fungal diversity with nitrogen fertilisation of banana soil. Interestingly, enrichment of 
Fusarium oxysporum with increasing nitrogen rate was observed, which may have implications on 
incidence of banana Fusarium wilt disease.
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Abstract: 
The fungus Gnomoniopsis smithogilvyi (syn: castanea) is an important threat to global chestnut 
production as it seriously degrades the quality of Castanea sativa nuts.[1] Currently, Australian 
producers do not have registered options available to control this disease. Moreover, the use and 
effectiveness in the field of some fungicides to control this pathogen do not go beyond anecdotal 
results.[2] Here we evaluate commercial fungicides in controlling G. smithogilvyi under laboratory 
and field conditions. 

In the laboratory, we tested the efficacy of seven products on inhibiting mycelial growth and 
conidial germination of G. smithogilvyi. Potato dextrose agar was amended with concentrations 
that ranged from 1 to 1x10^(-6) mg/mL of each active ingredient. The active ingredients 
evaluated belong to the anilinopyrimidines, dicarboximides, dithiocarbamates, imidazoles, 
methoxycarbamates, phenylpyrroles, and triazole chemical groups. 

Mycelial growth and conidial germination at each concentration were compared against the 
control treatment to calculate the percentage of inhibition. The results showed that the triazole 
and methoxycarbamate fungicides were the most effective. The former inhibited mycelial growth, 
and the latter conidial germination, both by 100%, even at concentrations as low as 1x10^(-3) mg/
mL. Both fungicides were further evaluated in the field between December 2020 and March 2021. 
We set up a Randomised complete block design with four treatments and three blocks. At early 
flowering, six hundred flowers (50 x treatment x block) were inoculated with a G. smithogilvyi 
conidial suspension and then subjected to three fungicide applications through the season. We 
collected samples periodically to calculate the level of infection per nut based on the re-isolation of 
G. smithogilvyi.

In the field trial, the triazole and methoxycarbamate products significantly inhibited chestnut 
infection. However, a mixture of both compounds was more effective than each fungicide alone. 
Our research sets the basis for further studies that could provide growers with alternatives to 
managing chestnut rot. Moreover, our results aim to facilitate the registration of these fungicides for 
the control of G. smithogilvyi in Australia. 
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Abstract: 
Lettuce necrotic yellows virus (LNYV) is an important pathogen of lettuce that is endemic to New 
Zealand and Australia. Phylogenetic analysis of the virus’ nucleocapsid (N) gene showed that LNYV 
exists as two subgroups, SI and SII [1, 2]. Our studies confirm that SII has dispersed more rapidly 
than SI, which may have led to the apparent extinction of SI in Australia. This has not yet happened 
in New Zealand where SI is more common. These studies have also helped us narrow in on the 
origin of LNYV. 

It has been suggested that SII may cause more severe disease in lettuce [3]. Being able to diagnose 
infection by each LNYV subgroup is important for continued monitoring of the virus population, 
which will help confirm the potential greater impact from infection with LNYV-SII. Two assays for 
differentiating SI infection from that of SII have been developed. The N gene was chosen for the 
development of these assays since there is more information on this viral genome region than any 
other. One assay is based on reverse transcription polymerase chain reaction restriction fragment 
length polymorphism (RT-PCR-RFLP). The other assay is based on RT-PCR high resolution melting 
(RT-PCR-HRM).

Comparative genome analysis has been carried out to identify other regions that may be useful for 
diagnostics. This revealed that LNYV-SI from Australia and New Zealand are more similar to each 
other than they are to LNYV-SII - no SII genome from Australia is currently available. It also revealed 
specific genome regions that should be investigated as possible targets for future diagnostic 
assays.
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Abstract: 
Lettuce necrotic yellows virus (LNYV) is a cytorhabdovirus that causes severe disease in lettuce, as 
well as a wide variety of hosts that includes monocots and dicots [1]. Nicotiana glutinosa, a model 
dicot species, is routinely used for LNYV maintenance, propagation, and biological indexing. Several 
phylogenetic analyses have confirmed the separation of LNYV isolates into two subgroups, SI and 
SII [2]. It has been suggested that SII has emerged after SI and has dispersed rapidly in Australia. 
This study focuses on host molecular responses in N. glutinosa in response to infection with LNYV 
SI and SII at 28 days post-inoculation. RT-qPCR was used to analyse the responses of specific 
mRNAs to infection. Some of these RNAs have shown differential gene expression and may have 
a role in the development of infection and /or disease in the host plant. RNA sequencing (RNA-
seq) was used to identify more holistically the differential gene expression in response to SI and 
SII. De novo assembly and analysis identified 445,321 unigenes, while a total of 3294 differentially 
expressed genes (DEGs) were identified in the comparison between SI and SII infected plants, 
with mock-inoculated plants. Gene ontology (GO) annotation revealed several DEGs associated 
with response to biotic stimulus, defense response, photosynthesis, and metabolic process, thus 
affecting primary and secondary metabolism. Metabolomics analysis has also been carried out with 
a view to complementing the RNA-Seq findings to identify important pathways within the host 
plant that respond to infection. We are looking for genes/metabolites that can identify infection 
with LNYV, as well as those that can differentiate infection by SI from SII. This may then give clues 
as to why SII has dispersed rapidly compared to SI. 
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Abstract: 
Chickpea (Cicer arietinum) is a popular legume due to its nutritional and commercial value and 
ranks third globally among legumes for its area under cultivation [1]. The root-lesion nematode 
Pratylenchus thornei is the predominant plant-parasitic nematode affecting chickpea crops 
in Australia, causing up to 25% yield loss [2]. A transcriptomics approach was used to identify 
resistance mechanisms in the chickpea-P. thornei interaction. Root samples of a resistant (advanced 
breeding line), moderately-resistant (PBA HatTrick) and susceptible (Kyabra) chickpea cultivar, at 
two time-points (20 and 50 days post inoculation) in the presence and absence of P. thornei were 
analysed for differential gene expression (DEG) patterns using RNA-seq. In all, 962 significant 
(log2 fold change ≥2 or ≤2 and a P-value ≤ 0.05) DEGs were identified and grouped on the basis 
of gene ontology analysis into: pathogenesis-related, membrane-transport proteins, immunity, 
cell-wall biosynthesis, photosynthesis and stress-response genes. Comparative analysis revealed 
that, DEGs upregulated in the resistant cultivar were downregulated in the moderately resistant 
and susceptible cultivar. Furthermore, a number of transcription factors related to plant hormonal 
response and secondary metabolite synthesis were also identified. Overall, the study suggests, 
several genes participated in the cross-talk in different pathways to provide resistance in chickpea 
against P. thornei. The candidate genes for resistance to P. thornei in chickpea can be explored 
further to develop molecular markers and accelerate the incorporation of P. thornei resistance into 
elite chickpea cultivars. 
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Abstract: 
The necrotrophic fungal pathogen Pyrenophora tritici-repentis (Ptr) is the causal agent of yellow 
(tan) spot in wheat, and is responsible for significant global economic losses to the grains industry. 
For this reason, it is therefore important to understand the underlying molecular mechanisms of the 
host that regulate Ptr infection and the progression of yellow spot disease. 

Utilizing an in-planta transcriptome-wide RNA-based sequencing approach, the regulation of gene 
expression in the ToxA insensitive wheat cultivar Mace at 3 days post infection was explored. To 
identify the active molecular functions, biological processes and pathways key in the response of 
Mace to Ptr infection, the recently sequenced and annotated genome of Mace was used.

In this analysis, during the host-pathogen interaction gene expression was found to be significantly 
enriched for processes related to pathogen perception and defence responses. The genomic 
regions of the differentially expressed genes were then compared to known QTLs for yellow spot 
disease. Genomic regions associated with the induction and suppression of gene expression in 
this analysis may underlie important defence mechanisms and active channels in a moderately 
resistant/moderately susceptible (MRMS) cultivar, which can be used to authenticate potential 
defence loci for yellow spot in the complex hexaploid wheat genome.
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Abstract: 
Vascular Streak Dieback disease of cacao caused by the fungus Ceratobasidium theobromae has 
caused devastating impacts on cacao production in southeast Asia and Oceania. This study aimed 
at identifying the genetic regions associated with resistance to vascular streak dieback disease 
using a population derived from a cross between S1 (Resistant) and CCN51 (susceptible) genotypes. 
QTL analysis was performed using a genetic linkage map constructed with 10,794 DArT markers 
and 2,397 SNP markers. Two QTLs were detected on chromosome VIII and chromosome IX. QTL 
on chromosome VIII accounted for 22 % of the phenotypic variation while QTL on chromosome IX 
accounted for 27 % of the phenotypic variation. Identification and validation of the polymorphic 
markers in the QTL regions will help in the selection of disease-resistant cacao lines that can be 
used for Marker-assisted selection/breeding programs.
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Abstract: 
New advances in technology piloted the genomics age of plant breeding, with a promise to 
accelerate the rate of genetic gain for increased and stable yield to ensure food security and 
sustainability. Genomics tools have enabled scientists elucidate the genetics of pathogen-host 
interactions, understand disease resistance mechanisms, predict disease prevalence, understand 
evolution of pathogen and development of effective disease management strategies. This is 
especially important in disease complexes where there are multiple pathogens and no gene for 
gene resistance exists in the host plant. One such case is Ascochyta Blight (AB) of field pea, where 
up to 70% of yield loss can occur when conditions are favorable. AB is a major disease of field pea 
worldwide caused by at least three fungal pathogens creating a disease complex with no gene 
for gene resistance in the host. Genomic resources available for the AB pathogen are very limited 
and, there is currently no published genome assembly for P. pinodes, P. pinodella and P. Koolunga. 
Furthermore, distinguishing P. pinodes and P. pinodella using current genomic methodologies 
have proved unsuccessful due to their high genomic similarity. Here we report high-quality fully 
annotated nuclear as well as mitochondrial genome assemblies from 18 isolates of the Australian AB 
complex, using Oxford nanopore long read sequencing technology. We carried out comprehensive 
pangenome analysis to further elucidate differences and similarities between species and isolates, 
resolve phylogenetic relationships and analyse functional diversity as well as population genetic 
analysis of 110 Australian isolates investigating pathogen evolution. Results show nuclear genome 
size for P. koolunga (53Mb – 60Mb) is the largest followed by P. pinodella (32Mb – 48Mb) and P. 
pinodes (31Mb – 36Mb). Mitochondrial genome assembly statistics revealed a larger mitogenome 
size for P. koolunga (65Kb – 73Kb) compared to the other species; P. pinodes (55Kb – 56Kb) 
and P. pinodella (48Kb – 50Kb). Phylogenetic analysis reveals TOP1 and TEF1 as candidates for 
species differentiation. This study provides the much-needed genetic resources and genomic 
characterization of the AB species that will further drive detailed research including disease 
epidemiology, host and pathogen interaction, and development of diagnostics tools.
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Abstract: 
Chickpea (Cicer arietinum) is important in the cereal-pulse cropping systems in Australia and 
globally. It is a high value, nutritious crop supplying starch, protein and cholesterol-lowering dietary 
fibre. Pratylenchus neglectus is a root-lesion nematode that invades, feeds, and reproduces in the 
roots of grain crops including chickpea. Pratylenchus neglectus causes an estimated loss of 5.9 M 
AUD/year to the Australian chickpea industry through damage and control measures (Murray & 
Brennan, 2012). Cultivated chickpea has narrow genetic diversity making potential for improvement 
difficult (Abbo et al. 2003). New collections of two wild chickpea species, C. reticulatum and C. 
echinospermum from southeast Turkey have substantially increased the previously limited world 
collection of wild Cicer germplasm (von Wettberg et al. 2018). This project has assessed 243 C. 
reticulatum and 83 C. echinospermum from the 2013/14 collection, originating from 32 collection 
sites, for resistance to P. neglectus. The accessions have been assessed at least twice in replicated 
pot experiments under controlled glasshouse conditions. Multi-environment trial analysis is 
currently underway to identify accessions with greater resistance to P. neglectus than current 
chickpea cultivars, provide a comparison of resistance within C. reticulatum and C. echinospermum 
to domestic species and assess the geographical clustering of resistance. Preliminary analysis shows 
there are significant differences between collection sites at the significance level P<0.05. Resistance 
identified in this collection can be introgressed into commercial chickpea cultivars to improve the 
level of resistance of chickpea to P. neglectus. Improved chickpea cultivars will result in a reduction 
of P. neglectus population densities at infested sites, greater yields, and more flexible crop rotations. 
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Abstract: 
Yellow spot (Pyrenophora tritici-repentis) is a polycyclic stubble-borne fungal disease, which 
negatively affects yield in wheat crops in most Australian states. Primary infection occurs when 
temperature and moisture are suitable for pseudothecia maturation and ascospore release 
from stubble. Fungicides are an important part of the integrated management of this disease. 
YellowSpotWM is the newest of a family of decision support tools intended to support decision 
making on the most cost-effective use of fungicides during the growing season, delivered as 
a tablet and mobile phone app. It combines a location specific weather driven pseudothecia 
maturation model with a polycyclic disease model derived from that previously used in the 
StripeRustWM tool. To minimize data usage, the maturation model has been incorporated into an 
API endpoint of a weather database, which returns only the pseudothecia maturation estimates. 
This is then combined with user observations and knowledge of the paddock to generate a 
distribution of plausible outcomes, which are summarised for the user in terms of potential crop 
loss to disease, net return, and potential yield for multiple fungicide spray scenarios. The model has 
been calibrated against historical data and user tested during the 2021 season. 
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