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Welcome to the Seventh Australasian Soilborne Diseases Symposium
The first Australasian Soilborne Diseases Symposium was held on the Gold Coast in 1999, and was
followed by successful meetings at Lorne, the Barossa Valley, Christchurch, Thredbo and the Sunshine
Coast. This, the 7th symposium, is sited in Western Australia at Fremantle on the Indian Ocean coast at
the mouth of the Swan River. The symposium sessions will be presented over two and a half days
finishing with lunch on 20th September 2012.
The organising committee of this Symposium has endeavoured to continue the tradition of bringing
together plant pathologists and other biologists who have an interest in the soil environment. The
meeting has a strong focus on pathogenic and beneficial soil organisms and the time has been set aside
for discussion to contribute to the camaraderie that is always experienced by participants. Delegates will
present offered papers on research on soil ecology, pathology and plant-microbe interactions alongside
Key Note and invited speakers across that spectrum.
In order to capture the state-of-the-art soil-borne diseases research presented at the 7th Australasian
Soilborne Disease Symposium, authors of key note, oral and poster papers are invited to submit a full
journal paper to be published in a special issue of the Australasian Plant Pathology Journal. All
manuscripts will undergo full peer review to the usual high standards of Australasian Plant Pathology.
Our intention is that this Special Issue of Australasian Plant Pathology will provide a current and
important compendium of work on the topic of soil borne disease biology and control.
As agreed by the organisers of the 6th ASDS, the organising committee of this Symposium undertake to
manage any profits through the APPS to provide start-up funds for use by the organising committee of
the 8th ASDS. We will also provide a financial statement and a summary of delegate feedback in a
report to the APPS Management Committee within three months of the meeting to assist with planning
for the next Symposium
We hope that you enjoy the Symposium, the venue and the discussions.
Bill MacLeod - Convener, Organising Committee, 7th ASDS
Organising Committee
Mr Bill MacLeod, Department of Agriculture and Food Western Australia.
Dr Elaine Davison, Department of Environment and Agriculture, Curtin University.
Prof Giles Hardy, School of Biological Sciences and Biotechnology, Murdoch University
Dr Phil O’Brien, School of Biological Sciences and Biotechnology, Murdoch University
Dr Gordon MacNish, Field Excursion Coordinator, Fremantle WA.
Dr Sarah Collins, Department of Agriculture and Food Western Australia.
Dr Daniel Hüberli, Department of Agriculture and Food Western Australia.
Conference Organiser
Sally Brown conference Connections
PO Box 108 Kenmore QLD 4069 Australia
Sally.brown@sallybcc.com.au

KEYNOTE SPEAKERS
Dr Robin Oliver is a Technical Manager in Syngenta’s Product Safety organisation and has technical responsibility
for environmental fate and behaviour studies. He completed a PhD in Agricultural Chemistry at Glasgow
University and has 20 years experience in plant and soil metabolism. Research interests include degradation by
anaerobes, phototrophs and indirect photolysis.

Dr Timothy Paulitz is a research plant pathologist with the USDA Agriculture Research Service in Pullman, WA,
USA. He investigates root diseases and soilborne pathogens of wheat, barley, Brassicas and other rotation crops,
with an emphasis on Rhizoctonia, Pythium, and Fusarium. He has focused on the ecology, epidemiology, spatial
analysis and molecular detection and quantification of soilborne pathogens, and the development of cultural
management techniques for root diseases, especially in direct‐seed systems.

Dr. Sabine Ravnskov is employed as Associate Professor at Aarhus University, covering research in and teaching
of microbial interactions in soil and roots with special emphasis on arbuscular mycorrhiza (AM) and pathogen
interactions in relation to plant health. Main approach in her fundamental research is to reveal mechanisms
behind the antagonistic potential of AM fungi against plant pathogens, and to study functional compatibility
between plant and fungus in AM symbioses. Dr. Ravnskovs more applied research profile focus on biological plant
disease management

INVITED SPEAKERS
Professor Lyn Abbott’s research focuses on soil biology in sustainable agricultural systems as well as disturbed
natural ecosystems. She has had a long‐term interest in research that increases the efficiency of fertiliser use in
farming systems and the role of soil biological processes in restoration of disturbed environments. This includes
understanding the roles of arbuscular mycorrhizal fungi, the use of soil amendments such as biochar, biosolids,
compost and clay to enhance soil biological fertility, indicators of soil quality, and microbial dynamics in soil. She
has run many soil biology workshops for farmers and recently led the establishment of the Monitoring Soil
Science project for schools in collaboration with the SPICE Program at The University of Western Australia and the
International Union of Soil Sciences (IUSS). She developed the online learning resource “Soils are Alive” for
farmers as well as other web‐based information about soil biology, and participates in activities that help bridge
the gap between science and land management. Professor Abbott is currently the Vice Dean of the Faculty of
Natural and Agricultural Sciences at The University of Western Australia.

Sue Cross is the Head of Development in the crop protection division of Bayer CropScience, Australia. She
migrated to Australia almost 25 years ago, after completing a BSc. in Agricultural Science at Nottingham
University, UK. Most of her career has been spent working in various plant protection positions in the agricultural
chemical industry, although she has also spent some time working in the area of plant disease control both in the
Australian public sector and at the international agricultural research institutes ICRISAT and AVRDC. She has
recently returned to Australia from a position at the global headquarters of Bayer CropScience in Germany.

Dr Graham Stirling has an interest in the suppressive forces that regulate nematode populations, and how they
are affected by practices such as fallowing, crop rotation, residue retention and tillage. Dr. Stirling has worked on
numerous agricultural and horticultural crops for more than 40 years, and in his invited paper, he will discuss the
role of carbon inputs from crop residues and roots in enhancing biological suppressiveness to root‐knot and root
lesion nematode on sugarcane. He will then outline the nematode management practices found to be effective in
sugarcane and consider how they might be modified for use in cereal and vegetable cropping systems.

7th Australasian Soilborne Diseases Symposium
MONDAY 17 SEPTEMBER
15:00

Registration and poster hanging – Drill Hall

17:30

Welcome Reception – Fremantle Maritime Museum

TUESDAY 18 SEPTEMBER
Presenter
08:00

Poster Hanging and Registration
Opening of Symposium
Professor Lyn Beazley, Chief Scientist of Western Australia

08:50

Keynote

Paper Title

Chair – Elaine Davison

Chemical control of soil‐borne diseases

Robin Oliver

The fate of chemicals delivered into the soil for disease control

Paul Bogacki

New coded fungicides and application methods for control of rhizoctonia bare
patch

10.15

MORNING TEA

10:45

Chair – Daniel Hüberli

Bayer Crop Science Session ‐ Chemical control of soil‐ borne diseases

Invited
Presentation

Susan Cross

Penflufen: a new succinate‐dehydogenase inhibitor fungicide for the control of
Rhizoctonia solani in cereals

Desmond Auer

Effect of zinc on Rhizoctonia disease on hydroponically‐grown potatoes

Elaine Davison

Use of metham sodium to eliminate Phytophthora spp. from roading gravel

Renee‐Claire Hartley

Containment and eradication of Phytophthora cinnamomi in natural
ecosystems

12:00

Poster session 1 ‐ Nematology

12:20

LUNCH

13:05
13:25

Poster session 2 – Root diseases of field crops
Chair – Robin Oliver

Chemical control of soil‐borne diseases

Michael Matheron
Elizabeth Minchinton

Strategies for managing sclerotinia drop of lettuce
Strategies for control of parsnip canker in south eastern Australia
The impact of various knockdown and pre‐emergent herbicides on beneficial
soil biology and wheat yield

Paul Storer
Tamilarasan Thangaval

Enhanced suberin production in novel potato somaclones provides protective
bio‐barrier against two key scab diseases

Facilitator – Bill MacLeod

Open forum discussion on theme – Chemical control of soil‐borne diseases

15:00
15:30

AFTERNOON TEA
Chair – Susan Cross

Manipulating and measuring inoculum levels

Rudolf de Boer

Effects of susceptible and resistant cultivars on populations of the potato cyst
nematode (Globodera rostochiensis ro1) and on potato yields in Victoria,
Australia

Alan McKay

Cereal resistance and tolerance to pest nematodes in the southern region

Marg Evans

Yield loss in durum wheat is related to pre‐planting concentrations of Fusarium
pseudograminearum in soil

Daniel Huberli

Integrated disease management options to control rhizoctonia bare‐patch in
wheat

Vadakattu Gupta

Rhizoctonia solani AG‐8 inoculum levels in Australian soils are influenced by
crop rotation and summer rainfall

Grant Poole
Roger Lawes

Incorporating environment and PreDicta‐B pathogen levels to improve disease
prediction in Western Australia
Using models to demonstrate the economic value of managing soil borne
diseases

WEDNESDAY 19 SEPTEMBER
08:30

Chair – Paul Harvey

Biological suppression of soil‐borne diseases

Keynote

Timothy Paulitz

Role of microbial communities in the natural suppression of rhizoctonia
bare patch of wheat in the USA and Australia

Helen Hayden

Comparison of microbial communities, proteins and metabolites in soil
suppressive or conducive to rhizoctonia bare patch disease

Tony Pattison

Use of cover crops to induce suppression of fusarium wilt of bananas

Elizabeth Dann

Sustainable avocado orchard practices: What are mulches and
biofertilisers actually doing?

10:05

MORNING TEA

10:35

Chair – John Howieson

Biological suppression of soil‐borne diseases

Invited
presentation

Graham Stirling

The role of organic matter in enhancing suppressiveness to plant‐
parasitic nematodes in sugarcane soils

Robert Kremer
Lucy Moleleki
Zhang Qingxia
11:45

Phytotoxicity assessment for potential biological control of leafy spurge by
soilborne microorganisms
The Interaction between root‐knot nematodes and soft rot
enterobacteriaceae
Anti‐fungal metabolites produced by Pseudomonas fluorescens FD6 and
activity against the plant pathogenic Botrytis cinerea, Pythium and
Rhizoctonia solani.
Poster Session 3 – Root diseases of intensive systems

12:50

LUNCH
Poster session 4 – Microbial diversity & impact management

13:10

Chair ‐ Tim Paulitz

Biological suppression of soil‐borne diseases

Paul Harvey

Crop selection and Trichoderma Tr905 inoculation suppresses Pythium
irregulare root disease incidence and shift the genetic structure of
pathogen populations

Diwakar Kandula

Effect of Trichoderma bio‐inoculant on disease control, seedling
emergence and plant growth of oilseed rape

Shahajahan Miyan
Jady Li
Facilitator – Bill MacLeod
14:45
15:15

Identification of disease suppressive soils in Western Australia
Antagonists of root‐lesion nematode in vertosols from the northern grain‐
growing region
Open forum discussion of Key Note theme – Natural suppression of
disease
AFTERNOON TEA

Chair – Dominie Wright

Biosecurity

Mike Jones

New approaches for plant resistance to nematode pathogens

Morag Glen

Detection of a potential pathogen, causing Azorella die‐back on Maquarie
Island, using next‐generation sequencing

Nigel Bell

Nematode biosecurity research in New Zealand's native estate: risks,
pathways and establishment potential

Robert Tegg

Does planting dirty potato seed really matter?

Zoe‐Joy Newby
Rebecca Zappia
Melanie Whitelaw‐Weckert

Efficacy of a risk model to predict the distribution of Phytophthora
cinnamomi in the Greater Blue Mountains WHA
Root pathogens detected in irrigation water of the Ord River Irrigation
Area
Ilyonectria in grapevine propagation nursery soil is a cause of young vine
decline in the riverina

Symposium Dinner

Char Char Bull Restaurant, Fremantle Fishing Boat Harbour
18:30 for19:00 start

THURSDAY 20 SEPTEMBER
08:30

Chair – Lyn Abbott

Beneficial microbes

Keynote

Sabine Ravnskov

Beneficial interactions between plants and soil microbes

Soonie Chng

Influences of earthworms in mitigating take‐all in wheat

Eirian Jones

Effect of soil water potential on parasitism of Sclerotinia sclerotiorum
sclerotia by Coniothyrium minitans

Emily Rames

Effect of ginger farm management practices on soil microbial community
structure in relation to yield and disease

Michael Crone

Eradication of Phytophthora cinnamomi from black gravel graveyard sites
in the Eucalyptus marginata (jarrah) forest

10:20
10:50
Invited
Presentation
Invited
presentation

MORNING TEA
Chair – Graham Stirling

Beneficial microbes

John Howieson

Nodule bacteria: can they be considered an agent of disease?

Lyn Abbott

A local perspective on beneficial microflora: Mycorrhizal fungi

Facilitator – Bill MacLeod

Open forum discussion of Key Note theme – Beneficial microbes
Wrap up and close

12:00

LUNCH

POSTER PRESENTATIONS
Presenter

#

POSTER SESSION 1: Nematology
Nigel Bell
33
Katherine Linsell
42
Kirsty Owen

44

Graham Stirling

49

Graham Stirling
Sarah Collins
Carla Wilkinson

50
76
83

Paper title
Bacteria for reducing effects of root‐knot nematode infection on tomato seedlings
Free Living Nematodes as Indicators of the Biological Status of Australia's Cereal‐
Growing Soils
What is the impact of Winter Grain Crops on Pratylenchus Thornei Grown in Rotation
with Tolerant and Intolerant Wheat?
Forage Sorghum as a Rotation Crop For Managing Root‐Knot Nematodes
(Meloidogyne Spp.) on Vegetables
The pathogenicity of an Australian isolate of Radopholus similis on ginger
The Nematode with a 'Sting' in it's tail ‐ a new challenge for Western Australia
Break Crops to Reduce Root Knot Nematode Damage on Potatoes

POSTER SESSION 2: Root disease in field crops
Benjamin Congdon
5
The Impact of Summer Rainfall Events on R.Solani Inoculum Build‐Up and In‐Crop
Expression
Susan Fletcher
10 Getting more for less: Exploring the main sources of variation in measuring crown rot.
Vadakattu Gupta
38 Distribution of Rhizoctonia solani AG‐8 in the surface soil is influenced by cultivation
Seyed‐Javad Zad
55 Population Structure of Rhizoctonia Solani AG‐1‐IA the Rice Sheath Blight Pathogen,
from the North of Iran
Rouya Ebrahimi
56 Application of various inoculation methods to evaluate sunflower varieties to
sclerotinia sclerotiorum under field conditions
Sebastien Martinez
59 Susceptibility to Sclerotium Oryzae and Rhizoctonia Spp. of Uruguayan Rice Cultivars
Jason Sheedy
79 Simultaneous selection of wheat plants with resistance to root‐lesion nematodes,
crown rot and yellow spot
Ravjit Khangura
81 Evaluation of fungicides for managing Sclerotinia stem rot in canola
Trevor Klein
82 Yield response following application of [difenoconazole + sedaxane + metalaxyl‐m] to
wheat seed in comparison with untreated seed treatment in a Rhizoctonia affected
paddock

POSTER SESSION 3: Root disease in intensive systems
Rudolf de Boer
8
Pythium spp. associated with root rot of parsley and parsnip in Victoria, Australia
Simon Anstis
32 Rhizoctonia Species Implicated In Onion Stunt
Hossein Golzar
37 Occurrence of charcoal rot on watermelon caused by Macrophomina phaseolina in
north western Australia
Barbara Hall
39 Pythium increases stunting in canker affected cauliflower
Len Tesoriero
52 Pythium species associated with root rot of greenhouse cucumbers in Australia
Tonya Wiechel
54 Rhizoctonia solani AG3 DNA levels in the presence of potato
Rouya Ebrahimi
57 Reaction of Sunflower Genotypes to Artificial Inoculations under Controlled
Conditions
Gugulethu Kubheka
58 Colonistion patterns of a mCherry‐tagged Pectobacterium carotovorum subsp.
brasiliensis strain in different potato cultivars [ORAL presentation requestede]
Prakash Vijayamma
63 Multigene phylogeny and pathogenicity of Verticillium spp. from potatoes in South
Ramakrishnan Nair
East Australia
Elizabeth Minchinton
65 Parsnip cultivar trial identifies resistance to root rots and itersonilia
Rudolf De Boer
69 Evaluating control options for parsley root rot in south eastern Australia
Dominie Wright
70 Root rot in Spinach Crops in Western Australia
POSTER SESSION 4: Microbial Diversity and Impact Management
Daniel Huberli
17 Fishing for Phytophthora from Western Australia's waterways: a distrution and
diversity survey
Ashraf Fallahinejad
34 Evaluation of Relative Resistance in some Selected Genotypes Mahlab (Prunus
Mahaleb L) Dwarfe of Phytophthora Species
Hun Jiat Tung
53 Assessment of Microbial Diversity in oil Palm Trunk Tissue
Nigel Crump
Caroline Mohammed

66
68

Sonia Aghighi

78

Aaron Maxwell

80

Seed Potato Certification and its role in disease management
Management options for fungal root rot in Indonesian plantation acacias and
eucalypts
Studies toward understanding the cause of blackberry decline in the south‐west of
Western Australia
A pitch for biosecurity: minimising the risk of Pine Pitch Canker (Fusarium circinatum)
introduction into Australia
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NEW CODED FUNGICIDES AND APPLICATION METHODS FOR CONTROL OF RHIZOCTONIA BARE PATCH
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Bayer CropScience Session
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Chemical control of soil-borne diseases
Invited and offered presentations
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M.G.K. Jones, J. Tan, H. Herath, S. Iqbal, P. Nicol and J. Fosu-Nyarko

22

DETECTION OF A POTENTIAL PATHOGEN, CAUSING AZORELLA DIE-BACK ON MAQUARIE ISLAND,
USING NEXT-GENERATION SEQUENCING
M. Glen, T. Rudman, Y.Z. Quing and C.L. Mohammed,

23

NEMATODE BIOSECURITY RESEARCH IN NEW ZEALAND’S NATIVE ESTATE: RISKS, PATHWAYS AND
ESTABLISHMENT POTENTIAL
L.T. Aalders, N.L. Bell, T.C. Rohan. J.M. Nobbs and M.R. McNeill

23

DOES PLANTING DIRTY POTATO SEED REALLY MATTER?
R.S.Tegg and C.R. Wilson
EFFICACY OF A RISK MODEL TO PREDICT THE DISTRIBUTION OF PHYTOPHTHORA CINNAMOMI IN THE
GREATER BLUE MOUNTAINS WHA
Z-J. Newby, , D.I. Guest, E.C.Y. Liew and D. Ramp
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L.K. Abbott
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Session 1
Chemical control of soil-borne diseases
Key Note presentation

The fate of chemicals delivered into the soil for
disease control
R.G. Oliver
Syngenta, Jealott’s Hill Research Centre, Bracknell, UK
Email: robin.oliver@syngenta.com

This review will provide a contemporary consideration of the key
“molecular scale” processes controlling the fate of chemicals
within soil. Sorption controls the concentration of a chemical in the
dissolved phase and hence its availability for uptake into
organisms, degradation and transport away from the site of
application. Degradation mediates the duration of availability of a
chemical in the dissolved phase for uptake and transport. Soil is a
highly complex ecosystem and the disruption of soil structure
when measuring degradation rates may result in measurements that
do not always reflect what happens under use conditions. Sorption,
degradation and the influence of environmental factors such as
rainfall and temperature must be properly integrated to obtain a
meaningful understanding of the fate of chemicals in soil.
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NEW CODED FUNGICIDES AND
APPLICATION METHODS FOR CONTROL OF
RHIZOCTONIA BARE PATCH
P. BogackiA, S. DaveyA, J. DesbiollesB, R. CorrellC and A. McKayA
South Australian Research and Development Institute, Waite Campus,
Urrbrae SA 5064. Email: paul.bogacki@sa.gov.au
B
University of South Australia, Mawson Lakes Campus, Mawson Lakes
SA 5095; C Rho Environmetrics Pty Ltd, PO366, Highgate SA 5064
A

ABSTRACT. Bare patch disease of wheat and barley caused by
the soil-borne pathogen Rhizoctonia solani AG-8 continues to be a
major impediment to crop production in no-till systems. At
present, there are limited options to control Rhizoctonia through
use of fungicides which are generally applied as seed treatments.
The aim of this study was to determine if banding fungicides could
provide significant yield responses. A wheat trial was established
in Yumali (South Australia) to investigate banding at different
locations at seeding and in-crop using a coded fungicide developed
by Syngenta. Ten treatments varying in product rate (low/high),
banding location at seeding (below seed/soil surface), and in-crop
application after seeding (six/ten weeks) were analysed using knife
point and disc seeding systems. The use of a split plot design
resulted in treatment yield responses that were highly significant
(P <0.001) compared to the untreated controls. The two greatest
increases (>15%) were achieved with a split application of
fungicide on the soil surface and below the seed using a knife point
seeding system. This treatment provided greater protection to the
seminal and crown roots. This trial is part of a 3 year project to
generate field data to support label registration on banding
fungicides to improve Rhizoctonia control.
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Bayer CropScience Session
Chemical control of soil-borne diseases
Invited and offered presentations

PENFLUFEN: A NEW SUCCINATEDEHYDOGENASE INHIBITOR FUNGICIDE
FOR THE CONTROL OF RHIZOCTONIA
SOLANI IN CEREALS
A

S.J. Cross A and S. DruceB
Bayer CropScience, Hawthorn East, Vic, Australia.
Sue.cross@bayer.com:
B
Bayer CropScience, Dubbo, NSW, Australia

ABSTRACT. Penflufen is a novel succinate-dehydrogenase
inhibitor fungicide from Bayer, with activity against a wide range
of seed and soil-borne fungal diseases. In Australia penflufen has
been under development since 2007 as a seed treatment for use in
cereals against smuts, bunts and Rhizoctonia root rot, and is
currently awaiting registration approval.
During the development of penflufen, 12 small-plot replicated
trials were conducted in Australia to evaluate its effect against R.
solani in wheat and barley. Treatment effects were determined by
assessing the incidence of seminal root infection or spear tipping in
addition to determining effects on plant vigour and fresh weight.
Wheat trials developed 10% to 90% incidence of seminal root
infection in untreated plots, with slightly higher incidence in barley
trials. At the proposed use rate of 10 to 20 g ai/100 kg seed,
penflufen reduced the incidence of root infection in wheat and
barley by approximately 60 to 70%. In an orthogonal comparison,
the standard fungicide treatment provided comparable suppression
of Rhizoctonia incidence in wheat (60% reduction) but was
inferior in barley (16% reduction).
Penflufen had a positive effect on plant vigour, providing a 1.9 to
2.5 fold increase in fresh weight in wheat and barley at the
proposed use rates, compared with a 1.5 to 1.2 fold increase
respectively from the standard treatment.
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EFFECT OF ZINC ON RHIZOCTONIA
DISEASE ON HYDROPONICALLY-GROWN
POTATOES
Desmond P.F.Auer, Justin Verstraten, Mark Wardzynski and Tonya
Wiechel
Department of Primary Industries, Biosciences Research Division,
Knoxfield Centre, 621 Burwood Hwy, Knoxfield, Victoria, Australia
desmond.auer@dpi.vic.gov.au

ABSTRACT. Field application of zinc reduces the area of
Rhizoctonia bare patch in wheat caused by Rhizoctonia solani AG8
and the effect of zinc on Rhizoctonia root rot was confirmed in
glasshouse studies. This study was undertaken to determine
whether the application of zinc can reduce disease in potatoes
caused by Rhizoctonia solani AG3. To remove the confounding
effects of soils, a Rhizoctonia-sensitive potato cultivar was grown
to tuber harvest on a defined media with increasing levels of zinc
in sand inoculated with Rhizoctonia solani AG3, the cause of black
scurf in potatoes. Rhizoctonia disease was evident at 0.5 and 25
ppm Zn, with sclerotia on tubers only at the lowest zinc level.
Rhizoctonia solani AG3 DNA concentrations decreased sharply at
25–75 ppm Zn at both 53 and 90 days after planting (DAP),
reflecting disease symptoms and severity on plant roots and tubers.
The levels of zinc in the experiment that reduced both Rhizoctonia
disease and Rhizoctonia solani AG3 DNA concentrations is similar
to that shown in the field, demonstrating that targeted nutrient
amendments can reduce an industry critical soilborne disease in
potatoes.

USE OF METHAM SODIUM TO ELIMINATE
PHYTOPHTHORA SPP. FROM ROADING
GRAVEL
E.M. DavisonA, S. KazemiB, S. McDonaldC, S. PatonD, F.C.S. TayA, B.
WartonE and N. WestB
A
Department of Environment and Agriculture, Curtin University, GPO
Box U1987, Perth, WA 6845, e.davison@curtin.edu.au
B
ChemCentre, PO Box 1250, Bentley Delivery Centre, WA 6983
C
Curtin Water Quality Research Centre, Curtin University, GPO Box
U1987, Perth, WA 6845
D
Nufarm Australia Ltd, Lot 51, Mason Road, Kwinana, WA 6167
E
Department of Applied Chemistry, Curtin University, GPO Box U1987,
Perth, WA 6845, present address: ENV. Australia Pty. Ltd., PO Box 7480
Cloisters Square, Perth WA 6850

ABSTRACT. The introduced soil-borne pathogen Phytophthora
cinnamomi (the dieback fungus) can be spread to areas of native
vegetation by the movement of soil, including gravel. Gravel is
widely used in Western Australia for road construction, and many
contracts for its supply specify that it must be dieback-free;
however, dieback-free gravel is in short supply. Metham sodium is
a soil fumigant that has the potential to eliminate Phytophthora
spp. from infested gravel. It is currently registered for treating soil,
but not for treating gravel. Our experimental work shows that it is
effective at killing Phytophthora spp. in infested gravel, and can be
used safely. This is the basis of an application to the Australian
Pesticides and Veterinary Medicines Authority for a label change
to allow its use for treating gravel stockpiles throughout Australia.
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CONTAINMENT AND ERADICATION OF
PHYTOPHTHORA CINNAMOMI IN NATURAL
ECOSYSTEMS
A

C. DunneA, R. HartleyA, W. DunstanB, C. CraneA and B. ShearerA
Dept. Environment and Conservation, Perth. B Murdoch University, Perth

ABSTRACT. Phytophthora cinnamomi is an introduced soilborne plant pathogen and one of the greatest threats to the
biodiversity of south-west Western Australia (WA). It spreads
between plants by root-to-root contact, in surface and subsurface
water flow and by movement of soil and plant material, primarily
on vehicles, footwear and animals. Approximately 40% of WA’s
flora are susceptible to the disease caused by P. cinnamomi. Once
it has been introduced to an area, it persists, resulting in a
permanent decline in ecosystem function. Infestations in native
plant communities lead to canopy cover loss, hydrology changes,
and increased soil temperature and moisture. The disease also
alters the composition, diversity, structure and biomass within
these communities. A research-based program is underway to
protect vulnerable priority areas from the threat of P. cinnamomi.
The program aims to identify new infestations and either contain
or eradicate them before the pathogen spreads across the landscape
into high biodiversity value areas. The program has successfully
eradicated one infestation and contained another two within Cape
Arid and Fitzgerald River National Parks. This integrated
management approach involves: strict hygiene and access
protocols; systematic mapping of pathogen occurrence; installation
of hydrological engineering controls; vegetation destruction;
herbicide, fungicide and fumigant treatments; and detailed
monitoring. These techniques have broad application in other P.
cinnamomi management projects or the control of other soil borne
plant pathogens.
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Session 3
Chemical control of soil-borne diseases
Offered presentation

STRATEGIES FOR MANAGING SCLEROTINIA
DROP OF LETTUCE
M.E. Matheron and M. Porchas
The University of Arizona, Yuma Agricultural Center, Yuma, Arizona
85364 USA. Matheron@cals.arizona.edu

ABSTRACT. Sclerotinia drop of lettuce, caused by the fungal
pathogens Sclerotinia minor and S. sclerotiorum, can cause
significant economic losses.
To evaluate different disease
management strategies, lettuce was seeded on raised beds in
double rows 30 cm apart. After thinning, sclerotia of each
pathogen were incorporated into the soil between lettuce rows to a
depth of 5 cm. Tested fungicides were applied after thinning or
after thinning and 2-weeks later, either as a soil surface spray or
soil surface spray followed by cultivation of the treated soil area to
a depth of 5 cm. Compared to nontreated plots, the mean disease
reduction over four trials was 69, 53, 48, 47, 46, and 30%,
respectively, for two soil surface applications of fluazinam,
boscalid, iprodione, penthiopyrad, Coniothyrium minitans, and
fludioxonil+cyprodanil in plots containing S. minor and 72, 60, 44,
43, 43, and 30%, respectively, for Coniothyrium minitans,
fluazinam, iprodione, boscalid, fludioxonil+cyprodanil, and
penthiopyrad in plots containing S. sclerotiorum. Two soil surface
applications of boscalid and iprodione as well as incorporation of
treated surface soil into the bed by cultivation were not
consistently better than one application of these products to the bed
surface after thinning. No sclerotia germinated in soil flooded for
at least 3 weeks at 30 to 33C, indicating this to be the best
management tool among those tested for Sclerotinia drop of
lettuce.
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STRATEGIES FOR CONTROL OF PARSNIP
CANKER IN SOUTH EASTERN AUSTRALIA
J.E. Petkowski, E.J. Minchinton and R.F. de Boer
Biosciences Research Division, Department of Primary Industires,
Knoxfield, Private Bag 15, Ferntree Gully DC, 3156 Victoria, Australia
Joanna.Petkowski@dpi.vic.gov

ABSTRACT Parsnip canker is a disease complex, causing up to
80% yield losses in crops grown in southeastern Australia. The
disease is attributed to a range of fungi and oomycete species in
the genera Fusarium, Rhizoctonia, Itersonilia, Phoma, Alternaria,
Cylindrocarpon, Microdochium, Mycocentrospora, Acremonium
and Pythium. Management strategies for control of the disease,
including fungicides, biological agents, and cultural techniques
were tested in seven field trials conducted on winter-grown crops
in Victoria, Australia in 2009, 2010 and 2011 cropping seasons.
Applications of metalaxyl at crop seeding and/or 10 weeks after,
reduced severe canker and superficial tap root lesions by 62% and
31%, respectively, and increased the marketable yield by 34% in a
crop grown on sandy loam soil in 2009 cropping season. This
treatment was ineffective in crops grown in medium clay in the
same season and sandy loam in 2011. Although reduced disease
levels and higher yields were recorded in all cropping seasons in
crops hilled over plant crowns, covered with composted mulch or
sprayed with azoxystrobin, Bacillus subtilis or Streptomyces
lydicus, they did not differ significantly from untreated controls.
The results demonstrate that Pythium spp. isolated from parsnip
roots are associated with the disease complex and that soil type
impacts on the disease management outcomes.

THE IMPACT OF VARIOUS KNOCKDOWN
AND PRE-EMERGENT HERBICIDES ON
BENEFICIAL SOIL BIOLOGY AND WHEAT
YIELD
A

P.J. StorerA and R. DevlinB
Western Mineral Fertilisers, Tenterden W.A. soilmicrobes@bigpond.com
B
Living Farm Ag & Research Consultancy, York W.A.

ABSTRACT. Biological Farming programs rely heavily upon
beneficial soil microorganisms. Herbicides have been viewed as an
‘essential’ method for dealing with weeds and protecting crops and
pasture. However little is known about the impact of herbicides on
beneficial soil biology and soil health in broadacre farming. This
current trial being conducted at Pingelly (WA) is a long term
research study examining the effects of applying various
herbicides (at varying dose rates either individually or in
combination) on beneficial soil Biology and yield using a mineral
fertiliser/microbe program. In 2010 (a low rain fall season), the
whole trial site was pre-treated with Glyphosate knockdown,
whereas in 2011 (a high rain fall season) both Glyphosate and
Paraquat + Diquat were compared; and plots were sown to wheat.
In 2010 seven commonly used pre-emergent herbicides were tested
(either individually, at various doses and in combination), and the
same herbicides were overlaid on exactly the same plots in 2011.
A “no herbicide” control was also included – giving up to 129
treatments. Results showed that the combination of herbicides and
dose rates applied can have a significant positive or negative effect
on “microbial biomass”, mycorrhizal status (VAM) and type of
soil microbes; and can have a profound effect on both soil Carbon
and plant productivity (wheat yield varied from 2.645t/ha to 5.092
t/ha).
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ENHANCED SUBERIN PRODUCTION IN
NOVEL POTATO SOMACLONES PROVIDES
PROTECTIVE BIO-BARRIER AGAINST TWO
KEY SCAB DISEASES
A

T. ThangavelA, R.S. TeggA and C.R. WilsonA
Tasmanian Institute of Agriculture (TIA), University of Tasmania, 13 St.
Johns Ave., New Town, 7008, TAS
Corresponding author: Tamil.Thangavel@utas.edu.au

ABSTRACT. Enhanced resistance to common scab of potato was
obtained by somatic cell selection. An added bonus identified
concurrent enhanced resistance to powdery scab, however the
mechanism of resistance was not known. This study sought to
compare parental cv. Russet Burbank to three disease resistant
somaclonal variants. Glasshouse and field experiments tested the
performance of these clones in the presence of two soil-borne
pathogens, Streptomyces scabiei and Spongospora subterranea
f.sp.subterranea. Histological (Fluorescent microscopy) and
molecular methods (qRT-PCR) were used to identify the thickness
of phellem (periderm) layer, degree of phellem and lenticel
suberisation and relative expression of three suberin synthetic
genes (CYP833A, StKCS6 and POP_A) from pathogen treated
tubers. The variants showed a greater degree of phellem
suberisation, and up to 7-fold increased expression of the suberin
gene StKCS6 compared to the parent. We hypothesize that this
suberisation provides an enhanced physical structure and important
barrier for pathogen invasion into tubers and is important for
enhanced resistance to common and powdery scab.
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Session 4
Manipulating and measuring inoculum levels
Offered presentation

EFFECTS OF SUSCEPTIBLE AND RESISTANT
CULTIVARS ON POPULATIONS OF THE
POTATO CYST NEMATODE (GLOBODERA
ROSTOCHIENSIS Ro1) AND ON POTATO
YIELDS IN VICTORIA, AUSTRALIA
R.F. de BoerA, F. ThomsonA, W.S. WashingtonA, D.V. BeardsellA, N.S.
CrumpB, J.K. WainerA, L. NambiarA, S. NorngA, M. HannahA, S.L. KreidlA
and A.L. YenA
A
Department of Primary Industries, Knoxfield VIC,
dolf.deboer@dpi.vic.gov.au
B
Victorian Certified Seed Potato Authority, Healesville, VIC

ABSTRACT. The potato cyst nematode (PCN) is a quarantine
pest in Victoria affecting a relatively small number of properties.
In trials on an infested property in 2008/09 and 2009/10, cysts
were observed to be abundant on the roots of susceptible cultivars
‘Trent’, ‘Coliban’ and ‘Sebago’ at flowering time but not apparent
on the roots of the resistant ‘Atlantic’, ‘Crop 13’ and ‘Nicola’.
Viable eggs were on average more abundant after growing
susceptible cultivars (average 176 and 206 eggs/g soil in 2008/90
and 2009/10) than after growing resistant cultivars (80 and 70
eggs/g soil). In the 09/10 trial, viable eggs were intermediate in
number after a bare fallow (123 eggs/g soil) compared with
numbers after susceptible and resistant cultivars. Marketable yields
of the most productive resistant cultivar ‘Crop 13’ were on average
45% higher than the yields of the popular, but susceptible,
‘Sebago’. These trials show the potential of managing PCN
populations with resistant cultivars and the potential to
significantly improve yields by growing resistant cultivars in
highly infested fields.
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CEREAL RESISTANCE AND TOLERANCE TO
PEST NEMATODES IN THE SOUTHERN
REGION
R.S. DaveyA, B. GogelC S. CasonatoB, G.J. HollowayB and A.C. McKayA
A
SARDI, Waite, Adelaide. alan.mckay@sa.gov.au
B
DPI Victoria, Horsham. CThe University of Adelaide

ABSTRACT Tolerance and resistance classifications for cereal
cultivars to economically-important nematodes such as cereal cyst
nematode (Heterodera avenae) and root lesion nematodes
Pratylenchus thornei and P. neglectus) are important information
to grain growers for planning cropping programs to minimise risk
of yield loss in current and subsequent season’s crops. In the
southern region a new field trial program has been established to
assess tolerance using a split plot design in which low and high
nematode populations are produced in the preceding season by
growing resistant and susceptible hosts; the plots are then over
sown in the following season to the test cultivars and tolerance is
assessed by comparing yields on the split plots. These trials also
provide an opportunity to assess cultivar effects on low and high
nematode populations. While analysis of the data is progressing,
three broad resistance groups are already apparent. These include
cultivars that reduce low and high populations, those that increase
low but reduce high populations and those that increase low and
maintain/increase high. Intolerant cultivars eg Estoc, were able to
support high nematode populations.

YIELD LOSS IN DURUM WHEAT IS RELATED
TO PRE-PLANTING CONCENTRATIONS OF
FUSARIUM PSEUDOGRAMINEARUM DNA IN
SOIL
A

M.L. EvansA and G.J. HollawayB
SARDI, Adelaide. Email address: marg.evans@sa.gov.au
B
DPI, Horsham.

ABSTRACT. This study explored relationships between preplanting inoculum of Fusarium pseudograminearum and yield of
crown rot in durum wheat in south eastern Australia. Real-time
quantitative PCR was used to measure F. pseudograminearum
DNA concentrations (inoculum) prior to planting in soil samples
which included infected crop residues. Pre-planting inoculum and
grain yield were measured for seven field experiments (20052009) at one Victorian and two South Australian sites. As preplanting F. pseudograminearum DNA concentrations increased,
grain yield decreased with significant relationships in all but two
experiments where combined September+October rainfall (COSR)
was higher than the long term average. Yield losses of 6% to 8%
occurred with each doubling of inoculum where COSR was below
average, but yield losses of only 1% to 3% occurred where COSR
was above average. This is the first time direct relationships
between F. pseudograminearum DNA concentrations in soil
samples taken prior to planting and yield of durum wheat have
been demonstrated. These relationships were consistent across
experiments and between states, which gives confidence that risk
categories developed using pre-planting soil sampling and DNA
technology will have wide commercial applicability. The influence
of increasing inoculum levels on yield and its moderation by
COSR highlights the need for multiple experiments conducted
over a range of conditions when undertaking field research with
crown rot.
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INTEGRATED DISEASE MANAGEMENT
OPTIONS TO CONTROL RHIZOCTONIA
BARE-PATCH IN WHEAT
A

D. HüberliA, M. ConnorA, S. MiyanA and W. MacLeodA
Department of Agriculture and Food Western Australia, South Perth,
WA. Email: daniel.huberli@agric.wa.gov.au

ABSTRACT. Rhizoctonia bare-patch (Rhizoctonia solani AG8) is
a major problem across Western Australia’s cereal growing
regions. Additional disease management options are needed as the
current do not offer adequate control in severe paddocks. Three
field trials were conducted: 1) cultivation below the seed and
Dividend® seed treatment resulted in the lowest R. solani
inoculum level at anthesis compared to either treatment alone; 2) a
new fungicide injected below the seed increased yield significantly
when applied at the highest rate, although there were no
differences in disease on roots; and 3) a test of rotation crops
showed the soil inoculum levels of R. solani were elevated by
barley and wheat, but canola and fallow plots resulted in an overall
decline. The results support the recommendation to farmers that in
paddocks with a history of Rhizoctonia bare-patch, use cultivation
below the seed and a registered fungicide. Also, it is suggested that
a break crop of canola or fallow may be useful preceding cereals,
although the disease level in the following wheat crops is yet to be
assessed. Reduced disease and yield improvements were
demonstrated with the new fungicide, but work on this and other
new fungicides is continuing.

RHIZOCTONIA SOLANI AG8 INOCULUM
LEVELS IN AUSTRALIAN SOILS ARE
INFLUENCED BY CROP ROTATION AND
SUMMER RAINFALL
V.V.S.R. GuptaA, A. McKayC, S. DialloA, D. SmithC, A. CookD, J.
KirkegaardB, K. Ophel-KellerC,W. Davoren A, R. LlewellynA and
D.K. RogetE
A
CSIRO Ecosystem Sciences, Urrbrae, 5064 SA, BCSIRO Plant Industry,
Canberra ACT 2601
C
SARDI, Urrbrae, 5064, SA, DSARDI, Minnipa, SA; Eformerly CSIRO
Gupta.Vadakattu@csiro.au

ABSTRACT Rhizoctonia solani Kühn AG-8 causes seedling
diseases in a wide range of cereal, legume and oilseed crop plants.
The expression of Rhizoctonia disease in any specific field is a
result of management and environmental factors that influence the
level of pathogen inoculum, inherent suppressive activity, N
availability and crop/root vigour. Changes in the pathogen
inoculum DNA level both in-crop and off-season were measured in
field experiments in SA and NSW. Inoculum levels generally
increased within cereal crops whereas non-cereal rotation options
either reduced or caused no change. Inoculum levels were
consistently lowest after canola or mustard in all sites and
experiments. The effect of rotation on Rhizoctonia inoculum
levels lasted for one crop season. Multiple rainfall events during
summer can reduce inoculum levels from high to low disease risk.
The identification that brassica oilseeds can provide an effective
control of Rhizoctonia provides growers with the first documented
rotational option for Rhizoctonia disease control.
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INCORPORATING ENVIRONMENT AND
PREDICTA-B PATHOGEN LEVELS TO
IMPROVE DISEASE PREDICTION IN
WESTERN AUSTRALIA
G.J. PooleA, M. HarriesB, D. HüberliB, M. MiyanB, W. MacLeodB and A.
McKayA
A
SARDI, Urrbrae, SA. Email: Grant.Poole@sa.gov.au
B
Dept. of Agriculture and Food Western Australia, Geraldton and Perth,
WA.

ABSTRACT. PreDicta-B is a soil-based DNA assay that detects
and quantifies soil-borne pathogen levels prior to planting of grain
crops. Disease is a result of the interaction between pathogen
levels, host, and the environment. In the past, predictions of
environment were not included in predictions of risk categories
from the DNA test. In 2010 and 2011 surveys were conducted in
Western Australia to assess several variables including soil-borne
levels of the pathogens Rhizoctonia solani (AG8), Gaumanomyce
graminis var tritici, Bipolaris sorokiniana, Fusarium
pseudograminearum, F. culmorum , Pratylenchus neglectus, P.
thornei and P. teres. Initial correlations between soil DNA levels
of the pathogen and in-crop disease assessments were weak, so the
effects of environment (temperature, precipitation and soil) were
investigated and found to have a significant effect on in-crop root
disease levels. A model that utilizes a logistical regression of
environmental parameters with soil DNA and in-crop disease
levels was developed for all of the aforementioned soil-pathogens
and will be applied to future data sets to validate the model. This
model will be used to develop regional soil-borne disease risk
categories to enable researchers to better understand the role of
environment in root disease complexes in the field and for growers
to make more informed management decisions.

USING MODELS TO DEMONSTRATE THE
ECONOMIC VALUE OF MANAGING SOIL
BORNE DISEASES
A

R.A. Lawes A
CSIRO Sustainable Agriculture Flagship and Future Farm Industries
CRC, Private Bag 5, Wembley WA 6913
roger.lawes@csiro.au

ABSTRACT. Soil borne pathogens are dynamic entities. Their
populations vary with soil type, temperature, rainfall, presence or
absence of a host, nutrient status, presence or absence of
suppressive organisms and amount of organic matter. In addition,
when a pathogen is present, it may or may not infect the crop and
once the crop is infected, it may or may not translate into a yield
penalty. It becomes difficult for an individual to integrate
information from this array of processes when pressed with a
simple question; What crop should I sow, given previous
management history? Here, we parameterise the landuse systems
optimiser (LUSO), a state and transition model that evaluates a
crop sequence or finds the optimal crop sequence given weed,
disease and nutrient pressures. The disease damage functions are
parameterised from a crop sequence trial in South Australia. We
demonstrate the capabilities of the model and show that with high
wheat prices, a wheat medic sequence is selected that minimises
the impact of disease on the following crop, keeps weed burdens
low and reduces the requirements for nitrogen fertiliser. The
number of break crops selected increased when the impact of
disease on the cereal increased. When wheat prices were low,
wheat dropped out of the optimal sequence and a canola medic
sequence was selected. In general LUSO selects the highest value
crop and grows it as frequently as possible. The biotic components
(disease, weeds and nitrogen) can influence the optimal sequence
and must therefore be parameterised for local conditions. In its
present form LUSO is capable of evaluating the economic
importance of disease in defining profitable crop sequences.
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ROLE OF MICROBIAL COMMUNITIES IN
THE NATURAL SUPPRESSION OF
RHIZOCTONIA BARE PATCH OF WHEAT IN
THE USA AND AUSTRALIA
T. C. PaulitzA, C. YinB, S. HulbertB, K. SchroederB, W. SchillingerC, O.
MavrodiB, D. MavrodiB, J. KirkegaardD and V.V.S.R GuptaE.
A
USDA-ARS, Pullman, WA paulitz@wsu.edu
B
Washington State University, Dept. Plant Pathology
C
WSU, Dept. of Crop and Soil Sciences,
D
CSIRO Plant Industry, Black Mountain, ACT, ECSIRO Ecosystem
Sciences, Glen Osmond, SA

ABSTRACT. Rhizoctonia patch, caused by R. solani AG-8, is a
serious disease in dryland wheat production areas of the Pacific
Northwest of the US and Australia. A long-term direct-seeded
cropping system study was initiated in 1997, and bare patches were
mapped yearly. They increased for the first 8 years, and then
declined to <1% by year 12. The goal of the research was to
document microbial communities associated with this disease
decline. We used 454 pyrosequencing to analyse the bacterial
communities of roots and bulk soil inside of active patches, outside
of patches in healthy areas, and in patches that recovered. Taxa
including Sphingobacteriales, Flavobacteria, Oxalobacteraceae and
Enterobacteriaceae were in higher frequency inside of patches with
diseased plants, compared to healthy areas. Acidobacteria were in
higher frequency from recovered patches. Actinobacteria were in
higher diversity and frequency in the long-term direct-seeded
annually cropped field, compared to an adjacent conventionallytilled wheat/summer fallow rotation. Similar community profiles
were found in the rhizosphere of wheat grown in Australian soils
with a history of Rhizoctonia patch. These results suggest that
copiotrophic bacterial communities may be involved in the natural
suppression of Rhizoctonia disease.
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COMPARISON OF MICROBIAL
COMMUNITIES, PROTEINS AND
METABOLITES IN SOIL SUPPRESSIVE OR
CONDUCIVE TO RHIZOCTONIA BARE
PATCH DISEASE
H.L. Hayden, C.Y. Allan, C. S. Ang, V. Ezernieks, S. Rochfort, P. MeleA
A
Department of Primary Industries, Bundoora, Victoria, Australia.

ABSTRACT. A comparative analysis was undertaken for soil
samples from two adjacent fields at Avon, South Australia, one
shown to have disease suppressive traits for Rhizoctonia solani
AG8 and the other to be conducive to the pathogen. Community
structure analysis of bacterial and fungal communities using
Terminal Restriction Fragment Length Polymorphism (T-RFLP)
showed distinct groups for suppressive and non-suppressive fields
while archaeal and mycorrhizal communities did not differ. RNA
was extracted from soil and used to examine differences in
community composition and gene expression between the
suppressive and non-suppressive fields by next generation
sequencing of the soil metatranscriptome. Methods for the
extraction of the soil metaproteome were developed and optimised
to concentrate the low amount of protein in soil for subsequent
liquid chromatography-mass spectrometry (LCMS) analysis. More
than 20 protein features were identified from the suppressive and
non-suppressive soil (P<5e-3). Soil metabolites were extracted and
analysed with 20 highly significant (P<5e-9) potential biomarkers
differentiating suppressive and non-suppressive soils identified by
LCMS. Using nuclear magnetic resonance (NMR) techniques
approximately five classes of metabolites were identified as being
significantly associated with suppressive or non-suppressive soils.
Further identification and characterisation of potential biomarkers
or microbial signatures identified in our disease suppressive soil is
currently underway.

USE OF COVER CROPS TO INDUCE
SUPPRESSION TO FUSARIUM WILT OF
BANANAS
A.B. PattisonA, W.T. O’NeillB, T.L. KukuliesB and A.B. MolinaC
A
DAFF Qld, PO Box 20 South Johnstone, Qld 4859.
tony.pattison@daff.qld.gov.au
B
DAFF Qld, Ecosciences Precinct, 41 Boggo Rd, Dutton Park Qld
C
Bioversity International, 3 flr Khush Hall, IRRI, Los Banos, Laguna,
Philippines

ABSTRACT. Fusarium wilt of bananas caused by Fusarium
oxysporum f. sp. cubense (Foc) has caused widespread losses to
banana production world wide. The use of cover crops and
increasing biological diversity have been suggested as methods of
altering soil organisms and increasing disease suppression. Banana
plants grown with vegetated ground cover showed reduced disease
symptoms, with a greater proportion of harvestable bunches. Soil
under the vegetated ground cover showed greater biological
activity, with increased activity of potential antagonists.
Therefore, enhancement of indigenous antagonistic organisms to
suppress Foc is a viable option as part of an integrated Foc
management system.
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SUSTAINABLE AVOCADO ORCHARD
PRACTICES: WHAT ARE MULCHES AND BIOFERTILISERS ACTUALLY DOING?
A

E.K. DannA, J. LeonardiB, J. MeiringB
Queensland Alliance for Agriculture and Food Innovation, University of
Queensland, Brisbane e.dann@uq.edu.au
B
Avocados Australia Ltd, Brisbane
C
University of Queensland, Brisbane

ABSTRACT Trials were established in 2009 and 2010 in avocado
orchards in Childers, Queensland evaluating effects of different
mulches or treatments with microbial “bio-fertilisers” on growth
and fruit yield. Soil samples were collected in December 2011 and
subsequently analysed for total microbial activity, presence or
absence of Phytophthora sp., total carbon, nitrate, ammonia and
total nitrogen. Total microbial activity was lower in soil mulched
with woodchip and filterpress than minimally-mulched grower
control. Phytophthora cinnamomi was detected in 75% of soils
tested (across all treatments). Soil nitrate was highest from
filterpress treatment, while organic carbon was highest in
woodchip mulched soils. Total microbial activity was lower
although microbial diversity was greater, in TwinN and BB5
treated soils than in control soil. Phytophthora cinnamomi was
detected in 100% of TwinN and BB5 treated soil, but in 0% of
control soil. Nitrate, total N and organic C were significantly
higher in TwinN and BB5 treated soils than untreated control soil.
While analyses were conducted on soil from only one time point,
the results show the usefulness of obtaining data on below-ground
processes as well as growth and yield parameters.
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THE ROLE OF ORGANIC MATTER IN
ENHANCING SUPPRESSIVENESS TO PLANTPARASITIC NEMATODES IN SUGARCANE
SOILS
G.R. StirlingA
Biological Crop Protection Pty. Ltd., 3601 Moggill Rd., Moggill, QLD,
4070. Email: graham.stirling@biolcrop.com.au

A

ABSTRACT. Integrating, minimum tillage, controlled traffic and
green cane trash blanketing into the sugarcane farming system
results in surface soils that are highly suppressive to lesion
nematode (Pratylenchus zeae) and root-knot nematode
(Meloidogyne spp.), the two most important nematode pests of
sugarcane. Roots immediately under the trash blanket are
unusually healthy; populations of P. zeae are 5-16 times lower than
in roots a few cm further down the profile and bioassays with
Radopholus similis indicate that as many as 84% of the nematodes
introduced into these soils are not recoverable after 8 days.
Suppressiveness is related to soil organic matter levels and the size
and composition of the free-living nematode community. Numbers
of predatory mononchid nematodes are correlated with
suppressiveness, while molecular studies using Orbiliales-specific
primers indicate that nematode-tapping fungi may also be one of
the regulatory factors. Suppressive surface soils have relatively
high C levels (30 - 43 g C/kg soil), but data obtained using
permanent grass pasture as a standard reference suggest that once
sugarcane is grown in a manner that sequesters rather than depletes
carbon, soil C levels will eventually reach levels capable of
sustaining a nematode-suppressive soil biological community.
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PHYTOTOXICITY ASSESSMENT FOR
POTENTIAL BIOLOGICAL CONTROL OF
LEAFY SPURGE BY SOILBORNE
MICROORGANISMS
R.J. KremerA and T. SouissiB
USDA, Agricultural Research Service and University of Missouri,
Columbia, MO USA. kremerr@missouri.edu
B
Institut National Agronomique de Tunisie, Tunis, Tunisia

A

ABSTRACT. Leafy spurge (Euphorbia esula-virgata), a native of
Eurasia, is a serious invasive weed of western grasslands of North
America. It is very difficult and cost-prohibitive to control with
herbicides; control by insect biological control agents and cultural
practices are minimally effective in suppressing vegetative growth
and seed production. Current biological control of leafy spurge
with pathogens is primarily with mycoherbicides. Our objectives
were to survey leafy spurge accessions and their native soils for
associated microorganisms, and to assess these microorganisms for
potential biological control. Preliminary lettuce seedling bioassays
indicated that 62 and 54% of rhizosphere and endorhizal bacteria
significantly (P=0.05) inhibited root growth, causing necrotic
lesions. Over 60% of fungal isolates bioassayed on rice agar
significantly inhibited root growth of lettuce seedlings. The most
effective microbial isolates, based on preliminary bioassays, were
screened directly on leafy spurge cuttings. Culture filtrates of 40%
of fungi caused complete chlorosis and leaf wilting. The most
effective fungi originated from leafy spurge adventitious shoots.
Only intact cells of bacteria were detrimental to leafy spurge,
indicating that host-bacterial contact was required for
pathogenicity. Results of the survey suggest that leafy spurge
rhizospheres and adventitious shoots are good sources of potential
biological control microorganisms, which should be considered for
inclusion in comprehensive management programs for leafy
spurge.

THE INTERACTION BETWEEN ROOT-KNOT
NEMATODES AND SOFT ROT
ENTEROBACTERIACEAE
A. Mongae, G. Kubheka, E. Onkendi and L.N. Moleleki
University of Pretoria, Lunnon Rd, 0001, South Africa
lucy.moeleki@up.ac.za

Potato (Solanum tuberosum) is one of the most important crops
worldwide. Root knot nematodes (RKN) or Meloidogyne spp. are
important pests of potato in tropical and subtropical regions. RKN
have been shown to interact and form synergies and complexes
with other soilborne plant pathogens leading to increased disease
severity. However, to date, no interaction has been demonstrated
between Meloidogyne spp. and soft rot enterobacteriaceae (SREs),
Pectobacterium spp. Thus the aim of this project was to determine
the possibility of such an interaction. The ability of mCherry
tagged P. carotovorum subsp. brasiliensis (Pcb-mCherry) strain to
attach onto M. incognita second stage juveniles after incubation for
72h at 28°C was illustrated. This interaction was further studied by
determining the combined effect of RKN and SRE on potato. It
was observed that Pectobacterium spp. can attach onto and be
disseminated by RKN and in the presence of RKN,
Pectobacterium spp. cause more severe disease.
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ANTI-FUNGAL METABOLITES PRODUCED
BY PSEUDOMONAS FLUORESCENS FD6 AND
ACTIVITY AGAINST THE PLANT
PATHOGENIC BOTRYTIS CINEREA, PYTHIUM
AND RHIZOCTONIA SOLANI.
Q.X. ZhangAB, L. Q. ZhangC and P.R. HarveyA
CSIRO Ecosystem Sciences & Sustainable Agriculture Research Flagship
(SAF), Waite Campus, PMB2, Glen Osmond, 5064, SA
B
College of Horticulture and Plant Protection, Yangzhou University,
Yangzhou 225009, Jiangsu, P.R. China. Email: Qingxia.Zhang@csiro.au
C
College of Agriculture and Biotechnology, China Agricultural University,
Beijing 100094, P.R. China

A

ABSTRACT. . The rhizosphere bacteria Pseudomonas fluorescens
FD6 showed significant in vitro growth inhibition of plant
pathogenic Pythium, Rhizoctonia solani and Botrytis cinerea.
Potential mechanisms of fungal inhibition by were investigated by
PCR screening for antibiotic biosynthesis genes, thin layer
chromatography (TLC) of the antibiotics and anti-fungal activity
via TLC-bioautography. Ps. fluorescens FD6 produced the
antibiotics pyrrolnitrin (prn), 2, 4-diacetylphloroglucinol (phl),
pyoluterorin (plt), but not phenazine-1-carboxylic acid (pca). Only
prn directly inhibited spore germination and mycelial growth of B.
cinerea. AFLP analyses of FD6 genomic DNA has identified 4
strain-specific fragments with potential to be developed as qPCR
markers to quantify environmental competence of this disease
suppressive inoculant.
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Crop selection and Trichoderma Tr905
inoculation suppresses Pythium irregulare root
disease incidence and shift the genetic
structure of pathogen populations
P.R. HarveyAB, B.E. StummerA, R.A. WarrenA and H. YangB
CSIRO Ecosystem Sciences and Sustainable Agriculture Research
Flagship, Waite Campus, PMB2, Glen Osmond, 5064, SA
B
Biology Research Institute, Shandong Academy of Sciences, Jinan,
Shandong, P.R. China. Email: Paul.Harvey@csiro.au
A

Crop selection, metalaxyl-M seed treatment and Trichoderma
Tr905 inoculation were used to assess disease suppression of
Pythium irregulare. Treatment efficacies were determined by
quantifying soil-borne pathogen inoculum levels and root isolation
frequencies. Peas were defined as the most susceptible crop,
followed by canola, wheat and barley. Tr905 significantly reduced
P. irregulare wheat root infection and was comparable to
metalaxyl-M seed treatment. Population genetic analyses resolved
significant inter- geographical and host-based differentiation
within P. irregulare, indicating host-based selection of pathogen
genotypes. Crop selection, chemical and inoculant treatments shift
the population dynamics, genetic structure and disease incidence of
P. irregulare, providing opportunities for more effective,
integrated disease management.
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EFFECT OF A TRICHODERMA BIOINOCULANT ON DISEASE CONTROL,
SEEDLING EMERGENCE AND PLANT
GROWTH OF OILSEED RAPE
A

D.R.W. KandulaA, A. ShahA and A. StewartA
Bio-Protection Research Centre, PO Box 84, Lincoln University, Lincoln
7647, New Zealand
Diwakar.Kandula@lincoln.ac.nz

ABSTRACT. Oilseed rape (OSR), grown as a biofuel crop in
New Zealand (NZ), is affected by soil-borne fungal diseases which
can reduce seedling establishment, plant growth, and seed/oil
yield. The effectiveness of a Trichoderma bio-inoculant (TBI) was
evaluated in glasshouse experiments using field soils collected
from three locations (Lincoln, Oxford and Taupo) in NZ. The TBI
was mixed into each soil just prior to sowing seeds of OSR variety
“Ability”. TBI treatment significantly increased seedling
emergence in 2 of the 3 soils, where the soil-borne pathogens
Rhizoctonia solani (Lincoln) and Sclerotinia sclerotiorum (Taupo)
were detected. Increased seedling emergence resulted in
significantly more shoot dry matter (SDM) in both these soils and
increased root dry matter (RDM) in the Taupo soil. The TBI
treatment in the Oxford soil resulted in plant growth enhancement
as both SDM and RDM were increased in the apparent absence of
pathogens. TBI has the potential to be a component of the
sustainable management of OSR crops in NZ.

IDENTIFICATION OF DISEASE SUPPRESSIVE
SOILS IN WESTERN AUSTRALIA
A

M.S. MiyanA, D. HüberliA and W. MacLeodA
Department of Agriculture and Food Western Australia, South Perth,
WA. Email: shahajahan.miyan@agric.wa.gov.au

ABSTRACT. Survey of cereal root disease was conducted in the
early 1980s and in 2006-2008 in Western Australia (WA). Results
of these surveys show that there has not been a reduction in the
incidence or severity of root diseases during the past 25 years. The
greatest levels of all root diseases in WA remained in the southern
high rainfall zone. This study was carried out to identify sites
which are suppressive for one or more wheat root diseases. Cereal
roots were collected from this region and assessed for Rhizoctonia
solanai (AG8), Fusarium pseudograminearum (fusarium crown
rot), Gaumanomyces graminis var. tritici (take-all) and
Pratylenchus neglectus (root lesion nematodes; RLN) at anthesis
in 2010 and 2011. We identified fourteen paddocks for rhizoctonia,
six for take-all, seventeen for crown rot and one for RLN as
potentially suppressive in both years. The eleven paddocks
identified as suppressive for rhizoctonia in 2010 were bioassayed
along with a positive control from Esperance, WA, previously
identified to be suppressive. Only the positive control was
recorded to be highly suppressive with disease incidence being
significantly reduced when 0.5g of carbon was added.
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ANTAGONISTS OF ROOT-LESION
NEMATODE IN VERTOSOLS FROM THE
NORTHERN GRAIN-GROWING REGION
A

Y. LiA, N. SeymourA and G. StirlingB
AgriScience Queensland, DAFF, Leslie Research Facility, PO Box 2282,
Toowoomba, Queensland 4350.
B
Biological Crop Protection, 3601 Moggill Road, Moggill, Queensland,
4070
Email address of first author: jady.li@daff.qld.gov.au

ABSTRACT. Surveys of grain-growing soils in north-eastern
Australia aimed to identify natural enemies that may have been
capable of attacking root-lesion nematode (Pratylenchus thornei).
The endospore-forming bacterial parasite Pasteuria was found in
25 of 97 paddocks surveyed, but less than 6% of the P. thornei
generally had spores attached. Since little is known about
parasitism of P. thornei by Pasteuria, further research is being
undertaken to determine whether adults and juveniles are killed by
the parasite, whether levels of spore attachment and infection will
increase with time, and whether the parasite will eventually
provide some control of the nematode. Eight taxa of omnivorous
and predatory nematodes were found in 48 soil samples from 24
paddocks, with the nematodes usually more frequent at 0-15 than
15-30 cm. Four species of nematophagous fungi (Arthrobotrys
conoides, Stylopage sp., Monacrosporium thaumasium and A.
oligospora) were recovered in 52 soil samples from 26 paddocks.
They were detected in 42, 19, 8 and 4% of samples, respectively.
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NEW APPROACHES FOR PLANT
RESISTANCE TO NEMATODE PATHOGENS
M.G.K. Jones, J. Tan, H. Herath, S. Iqbal, P. Nicol and J. Fosu-Nyarko
Plant Biotechnology Research Group, School of Biological Sciences and
Biotechnology, WA State Agricultural Biotechnology Centre, Murdoch
University, Perth, WA 6150, Western Australia: m.jones@murdoch.edu.au

ABSTRACT. Plant parasitic nematodes are an economically
important group of soil pathogens of broadacre and horticultural
crop plants. They reduce crop yields by ~7-15% directly by
damaging roots and reducing the availability of water and
nutrients, and indirectly by enabling other root pathogens to access
roots. Having been a rather neglected group of pathogens, new
resources provided by study of the free-living nematode,
Caenorhabditis elegans have stimulated research to develop new
forms of resistance to plant parasitic nematodes. The genome of
C. elegans is the best annotated of any multicellular organism, and
is highly amenable to gene silencing (RNAi), such that most of its
20,500 genes have been silenced, and many genes vital for its
survival have been identified. This technology has now been
mapped across to plant parasitic nematodes, and has enabled
identification of a range of target genes. We have used ‘Next
Generation’ sequencing to analyse the transcriptomes of two root
lesion nematode species (Pratylenchus thornei and P.zeae) and
one cyst nematode species (Heterodera schachtii), and then
applied RNAi technology via transgenic plants to silence target
genes in these species. The results provide proof-of concept that
host resistance (up to 95% reduction in infection) to root lesion and
cyst nematodes can be conferred respectively to wheat, sugarcane
and Arabidopsis.
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DETECTION OF A POTENTIAL PATHOGEN,
CAUSING AZORELLA DIE-BACK ON
MAQUARIE ISLAND, USING NEXTGENERATION SEQUENCING
M. GlenA, T. RudmanB, Y. Z. QuingB and C.L. MohammedA,
Tasmanian Institute of Agriculture. University of Tasmania, Private Bag
98, Hobart, Tas, 7001 Email: Morag.Glen@utas.edu.au
B
Department of Primary Industries, Parks, Water and the Environment.
GPO Box 44, Hobart, Tas, 7001

A

ABSTRACT. Next-generation sequence technologies were used to
characterise fungal bacterial and oomycete communities associated
with healthy and die-back affected plants of Azorella maquariensis
to determine whether a potential pathogen is associated with the
die-back. A species of Rosellinia was the most frequently detected
fungal species overall and was strongly associated with roots and
rhizosphere soil of die-back affected plants. While Koch’s
postulates must be fulfilled to demonstrate that this pathogen is a
primary cause of the die-back on Macquarie Island, this finding
provides strong evidence to support this hypothesis. Further
attempts to isolate the pathogen responsible for Azorella dieback
will include techniques or selective media suitable for this genus.

NEMATODE BIOSECURITY RESEARCH IN
NEW ZEALAND’S NATIVE ESTATE: RISKS,
PATHWAYS AND ESTABLISHMENT
POTENTIAL
L.T. AaldersA, N.L. BellA, T.C. RohanA. J.M. NobbsB and M.R. McNeillC
A
AgResearch, Hamilton, New Zealand. lee.aalders@agresearch.co.nz
B
SARDI, Adelaide South Australia
C
AgResearch, Lincoln, New Zealand.

ABSTRACT
New Zealand’s native estate contains many endemic plant species
which could be damaged if exotic plant feeding nematodes were to
be introduced to these habitats. Research was undertaken to
identify exotic nematodes which are associated with New Zealand
native plants growing overseas, but are not in New Zealand
therefore potentially pose a future threat. Plant feeding nematodes
from 17 genera or families were found in soil beneath New
Zealand native plants from three overseas botanical gardens.
Meloidogyne was the only genus found at all three locations. Two
pathways for exotic nematodes to enter New Zealand were also
examined: soil on arriving airline passenger’s footwear and
adhering to sea freight (shipping containers and used machinery)
landed in New Zealand, prior to routine cleaning. The plantfeeding genera found from footwear and sea freight were
predominantly those known to be able to survive desiccation.
Exotic species of desiccation-intolerant Meloidogyne, have been
found associated with New Zealand native plants growing in New
Zealand suggesting another pathway may have been involved in
their importation in the past.
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DOES PLANTING DIRTY POTATO SEED
REALLY MATTER?
A

R.S.TeggA and C.R. WilsonA
Tasmanian Institute of Agriculture (TIA), University of Tasmania, 13 St.
Johns Ave., New Town, 7008, TAS
corresponding author: Robert.Tegg@utas.edu.au

ABSTRACT. Certification schemes are in place to protect
growers from planting disease containing potato seed; however,
the role of seed borne inoculum and its effect on subsequent potato
crop production is not fully understood. This study sought to
define the role of three key soilborne pathogens, namely
Streptomyces scabiei, Spongospora subterranea f.sp.subterranea
and Rhizoctonia solani AG3.1 that cause common scab, powdery
scab and black scurf of potato, respectively. The aim was to
determine the importance of seed borne inoculum (as measured
thru tuber peel pathogen DNA levels) of these key pathogens.
Cultivars ‘Russet Burbank’ and ‘Innovator’ with varying levels of
seed borne inoculum were grown in controlled pot experiments in
clean soil. Disease parameters including root galling and necrosis
were measured at ~60 days after planting (DAP) with tuber disease
scored at plant senescence. The relationship between pathogen
DNA levels on the parent tubers and subsequent disease status of
the progeny daughter plants and tubers was quantified. For the
pathogens S. scabiei and R. solani AG3.1, DNA levels in tuber
peel provided a good measure (P<0.001) of subsequent tuber
disease. For the pathogen, S. subterranea, DNA levels provided a
good measure of potential galling in roots but not tuber symptoms.
This suggests that seed borne inoculum is important in determining
certain disease outcomes but other environmental factors are also
important.

EFFICACY OF A RISK MODEL TO PREDICT
THE DISTRIBUTION OF PHYTOPHTHORA
CINNAMOMI IN THE GREATER BLUE
MOUNTAINS WHA
Z-J. NewbyA, B, D.I. GuestB, E. C. Y. LiewA and D. RampC
Botanic Gardens Trust, Mrs Macquaries Road, Sydney, NSW, 2000
B
Faculty of Agriculture and the Environment, Biomedical Building – C81,
The University of Sydney, NSW, 2006
C
School of the Environment, The University of Technology, Sydney, NSW,
2007.
A

ABSTRACT. A risk model for Phytophthora cinnamomi was
developed and tested for the Greater Blue Mountain World
Heritage Area (GBMWHA) in NSW. The management of impacts
is limited by knowledge of the distribution of Phytophthora in
these ecosystems, however risk models have the ability to meet
part of this gap. We developed a risk model for P. cinnamomi
using climatic, topographical and anthropogenic layers, as well as
information on the current known distribution. The model was
constructed in a GIS using Fuzzy analysis and a Weighted
Distance Overlay, and was subsequently tested by sampling across
each of the eight reserves. Results indicate a correlation between
the rate of Phytophthora isolation and the risk level in four of the
five strata. P. cinnamomi is widespread in the GBMWHA
including remote areas, but is more common in high visitation
locations. The model is currently being used by land managers to
identify areas where management activities should be focussed.
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ROOT PATHOGENS DETECTED IN
IRRIGATION WATER OF THE ORD RIVER
IRRIGATION AREA (ORIA)
R.E. ZappiaA, D. HüberliB,C, G.E.St.J. HardyC and K.L. BaylissA
Cooperative Research Centre for National Plant Biosecurity, Bruce,
ACT; and School of Biological Sciences and Biotechnology, Murdoch
University, 90 South Street, Murdoch, WA, 6150. Australia.
Email:R.Zappia@murdoch.edu.au
B
Department of Agriculture and Food Western Australia, 3 Baron-Hay
Court, South Perth, WA, 6151, Australia.
C
Centre for Phytophthora Science and Management, School of Biological
Sciences and Biotechnology, Murdoch University, Murdoch, WA, 6150,
Australia.
A

ABSTRACT. Expansion of the ORIA (Stage 2) located in
Kununurra, Western Australia (WA) is underway and subject to
various environmental controls, including the implementation of
irrigation tailwater management systems to reduce discharge of
tailwater. The recycling of this water has the potential to aid in the
dispersal of plant pathogens. A key aim of this research is to
determine the presence of plant pathogens in the irrigation water of
the ORIA; and to ascertain what impact they could have on
biosecurity in the region if tailwater is recycled. During the 2010
and 2011 dry seasons, fieldwork was conducted in the ORIA to
detect Phytophthora and Pythium species in irrigation water.
Species were assessed against two commercial crops – butternut
pumpkin and chia. Several pathogen species caused damping-off
or distorted primary and lateral root growth. These preliminary
findings demonstrate the presence of plant pathogens in the
irrigation water, and the need for further investigation to assist
with the management of tailwater in the region.

ILYONECTRIA IN GRAPEVINE
PROPAGATION NURSERY SOIL IS A CAUSE
OF YOUNG VINE DECLINE IN THE RIVERINA
A

M.A. Whitelaw-WeckertA, L. RahmanA
National Wine and Grape Industry Centre, NSW Department of Primary
Industries, Charles Sturt University, Wagga Wagga, NSW,
melanie.weckert@dpi.nsw.gov.au

ABSTRACT. The unexplained deaths of newly planted
grapevines is of great economic importance to Riverina wine-grape
growers. Vines from the same propagation nursery batches that do
not die immediately are often developmentally retarded and
usually die within a few years. Characteristic symptoms include
very short shoots, low yields and severely stunted roots with black
sunken necrotic root lesions. ‘Black goo’ symptoms are absent
and the Petri disease fungi not consistently isolated, although
members of Botryosphaeriacea are often isolated from below the
graft union, both in trunks and roots. In an attempt to determine
the cause of young vine decline in the Riverina, NSW, we
surveyed 20 affected vineyards. Fungi were isolated from the root
system and trunks of six uprooted grafted Chardonnay grapevines
from each vineyard. Isolates of two pathogenic Ilyonectria species
(cause of ‘black foot’) were isolated from the rootstocks of every
diseased grapevine examined. When plants from a propagation
nursery supplying the diseased vineyards were sampled, every
rootstock stem examined showed disease symptoms. In addition,
nursery soil and roots were consistently infected with Ilyonectria.
Root inoculation of potted Chardonnay with Ilyonectria isolates
from the diseased vineyards resulted in symptoms typical of blackfoot disease. We conclude that a major initial cause of young vine
decline in the Riverina is infection by Ilyonectria
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Session 9
Beneficial microbes
Key Note & Offered Presentation

BENEFICIAL INTERACTIONS BETWEEN
PLANTS AND SOIL MICROBES
Sabine Ravnskov
Department of Agroecology, Aarhus University, Research Centre
Flakkebjerg, DK-4200 Slagelse, Denmark. Sabine.Ravnskov@agrsci.dk

ABSTRACT. The microbial community in the rhizosphere plays a
key role in plant growth and -health, either directly by influencing
plant nutrient uptake and by causing disease, or indirectly via
microbial interactions in the rhizosphere. The majority of field
grown crops (70-80 %) naturally form symbiosis with Arbuscular
Mycorrhizal Fungi (AMF); thus the relation between root
pathogens and most plants under field conditions is an interaction
between AM and pathogens. The AM symbiosis has functionally
been characterised as the reciprocal exchange of nutrients between
the symbionts: the fungus is obligate biotrophic, whereas the plant
receives inorganic nutrients from the AMF. However, the
antagonistic potential of AMF against a range of soil-borne
pathogens has also been demonstrated, but the underlying
mechanisms are unknown. Both direct competition for
nutrients/space or antibiosis have been suggested, as indirect
competition by AM fungi, changes of plant root structure, rootexudations, nutrient uptake and growth as well as AMF induction
of plant defence have been investigated. Moreover, a bacterial
community structure associated to AM structures has been
demonstrated and some of these bacteria have shown antagonistic
potential against pathogens. This raises the question whether it is
the AMF or the associated bacteria, which control the pathogens.
So far, a general mechanism for AMF control with soil-borne
pathogens has not been identified, but investigations of more
mechanisms and interplays between them might be the answer.
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Can earthworms mitigate take-all in wheat?
S.F. Chng, A.J. Horrocks, E.A. Hume, P.M. Fraser, D. Curtin, E.D.
Meenken, M. Beare, C. Anderson, S.R. Bulman and I. Khan
New Zealand Institute for Plant and Food Research, Private bag 4704,
Christchurch, New Zealand.
Soonie.chng@plantandfood.co.nz

ABSTRACT. Severity of wheat take-all (Gaeumannomyces
graminis var. tritici (Ggt)) depends on the amount of Ggt in host
plant residues. Residue breakdown and consequent inoculum
reduction may largely result from soil microbial and invertebrate
activity. Earthworm activity may protect plants against diseases,
but the specific roles of earthworms on inoculum reduction have
not been well studied. The influence of the earthworm
Aporrectodea caliginosa on breakdown of Ggt-infected residues in
soil, and on subsequent wheat take-all severity, was investigated in
a pot experiment. Two soils were used; a putative take-all
suppressive soil (PSS) and a conducive soil (CS), amended with
either high or low amounts of Ggt, with or without earthworms.
Residue decomposition increased where earthworms were added
(69% decomposed with earthworms; 64% without earthworms). At
high amounts of Ggt, take-all severity was reduced, and grain yield
was increased, where earthworms were present. The earthworm
effect was less in PSS than in CS, suggesting that the microbial
community responded to low amounts of Ggt. Amplified
ribosomal intergenic spacer analysis confirmed that the
rhizosphere bacterial community structures differed between the
PSS and CS.

EFFECT OF SOIL WATER POTENTIAL ON
PARASITISM OF SCLEROTINIA
SCLEROTIORUM SCLERTIA BY
CONIOTHYRIUM MINITANS
A

E.E. JonesA, A. StewartB and J.M. WhippsC
Faculty of Agriculture and Life Sciences, PO Box 84, Lincoln University,
New Zealand. Email address Eirain.Jones@lincoln.ac.nz:
B
Bio-Protection Research Centre, PO Box 84, Lincoln University, New
Zealand
C
Warwick HRI, Wellesbourne, Warwick, CV35 9EF, UK

ABSTRACT. Coniothyrium minitans is a parasite of Sclerotinia
sclerotiorum sclerotia and has been shown to reduce disease in
glasshouse and field trials. A major constraint for the uptake of
biocontrol by growers is inconsistent control. Soil water
availability has major effects on fungal activity, with information
regarding its effect on sclerotial parasitism required to determine
the conditions that would restrict biocontrol activity. Three C.
minitans isolates (LU112, LU545 and T5R42i), shown to vary in
their sensitivity to both decreasing matric and osmotic potentials,
were selected. Sclerotia were incubated in soil adjusted to different
water potentials using conidial suspensions. The isolates differed
in their ability to infect and reduce viability of sclerotia at the
different water potentials. All C. minitans isolates reduced
sclerotial viability to below 20% at -0.3 MPa. For LU112 and
T5R42i, sclerotial viability was significantly higher at -1.5 MPa
compared with -0.3 MPa. In contrast, for LU545 there was no
significant difference in sclerotial viability between -1.5 and -0.3
MPa. No isolate reduced viability at -5.0 MPa. The results show
that soil water potential influences biocontrol activity of C.
minitans isolates, and has implications for the selection of
biocontrol strains.
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EFFECT OF GINGER FARM MANAGEMENT
PRACTICES ON SOIL MICROBIAL
COMMUNITY STRUCTURE IN RELATION TO
YIELD AND DISEASE.
E.K. Rames, M.K. Smith, S.D. Hamill and J. de Faveri
Department of Agriculture, Fisheries and Forestry - QLD.
Emily.Rames@daff.qld.gov.au
Maroochy Research Station, PO Box 5083 SCMC, Nambour QLD 4560

ABSTRACT. A 4-year field trial which included 2 successive
ginger crops, showed an extended pasture ley with organic
amendment and reduced tillage was most effective in improving
yield compared to conventional ginger farming practices; reduced
tillage (with continuous cropping) was also effective in increasing
yield, and when organic amendment was included in this treatment
suppressiveness to Pythium myriotylum was induced (1). TRFLP
(terminal restriction fragment length polymorphism) was used to
assess whether management practices that improved disease
suppression and/or yield were related to changes in microbial
community structure in these ginger soils. Bacterial- and fungal
community profiles were defined by presence and abundance of
operational taxonomic units (OTUs), which represent or more
species. Results indicated organic amendment and minimum
tillage increased relative diversity of dominant fungal populations
in a system dependant way. Bacterial species richness increased in
the pasture treatment by inclusion of organic amendment.
Redundancy analysis, utilising multiple regression, identified
OTUs related to yield and disease, and treatments grouped well
according to these parameters. ANOVA also showed significant
effects of the farming system management practices on abundance
of certain OTUs. Further analyses are required to determine
whether these OTUs are general or soil-type specific markers of
productivity (increased and decreased) and disease suppression.

ERADICATION OF PHYTOPHTHORA
CINNAMOMI FROM BLACK GRAVEL
GRAVEYARD SITES IN THE EUCALYPTUS
MARGINATA (JARRAH) FOREST
M. CroneA, P.A. O’BrienA, J.A. McCombA, V. StokesB, I. ColquhounB and
G.E.StJ. HardyA
A
Centre for Phytophthora Science and Management, School of Biological
Sciences and Biotechnology, Murdoch University, Murdoch, Australia
6150. m.crone@murdoch.edu.au
B
Alcoa of Australia, Pinjarra, Australia 6208.

ABSTRACT. Phytophthora cinnamomi can survive more than 50
years in the Eucalyptus marginata forest despite the death of
susceptible species. We investigated whether the eradication of
vegetation from black gravel sites reduced pathogen survival.
After elimination of living plants pathogen recovery declined over
2 years compared to control sites. Annuals and herbaceous
perennials were shown to be predominantly asymptomatic hosts
responsible for the persistence of the pathogen. For the first time, a
biotrophic or endophytic mode for this pathogen was shown by the
presence of haustoria. Abundant stromata were shown for the first
time; these germinated to produce numerous selfed oospores (300400 per mm2) and thick-walled chlamydospores. This is the first
report of viable oospores capable of germination and colony
development being formed in a natural environment. The
significance of these observations for P. cinnamomi control will be
explored.
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NODULE BACTERIA: CAN THEY BE
CONSIDERED AN AGENT OF DISEASE?
J.G. HowiesonA, M. Gerding and G.W. O’HaraA
A
: Centre for Rhizobium Studies
Murdoch University, Murdoch WA 6150

ABSTRACT. Nodule bacteria from the alpha and beta
proteobacterial classes can invade the roots of legumes. On many
occasions, the outcome of this invasion is the formation of a
functional nodule able to house the bacteria in such a way that the
nitrogenase enzyme can “fix” atmospheric dinitrogen into plant
available forms. However, not infrequently the relationship is
dysfunctional, the association does not lead to nitrogen fixation,
and the bacteria can be considered more an agent of disease than a
symbiont. This paper reveals two ways in which nodule bacteria
can be a hindrance to legume development and productivity, rather
than an asset. The first example is that of the transfer of a
symbiosis island from an inoculant in the genus Mesorhizobium to
soil-borne bacteria previously unable to nodulate. The second is
where exotic legumes introduced to Australia are nodulated by the
nodule bacteria already in our soils, to the exclusion of more
appropriate inoculant strains. In both scenarios, ineffective
nodulation resulted, and the legume was unable to prosper, taking
on the manifestation of a diseased plant.
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A LOCAL PERSPECTIVE ON BENEFICIAL
MICROFLORA:
MYCORRHIZAL FUNGI
A

L.K. ABBOTTA
School of Earth and Environment, The University of Western Australia.
Lynette.Abbott@uwa.edu.au

Arbuscular mycorrhizal fungi are ubiquitous in soils of southwestern Australia in both agricultural and natural ecosystems.
They have potential to increase the efficiency of use of phosphorus
fertiliser and to contribute to improving soil structure via their role
in soil aggregation. The extent to which this is likely to occur in
agricultural soils depends on management practices including
fertiliser application (both N and P), soil type, plant species and
rotation. In natural ecosystems, arbuscular mycorrhizal fungi are
integral components of root and rhizosphere habitats and reestablish gradually in rehabilitated sites following major
disturbance events such as mining. These fungi occur in
communities with little physiological host specificity. Ecological
specificity can occur in response to differences in fungal life cycles
and factors that alter the abundance and infectivity of propagules.
There are significant challenges to quantifying the contributions of
arbuscular mycorrhizal fungi in both natural and agricultural
ecosystems, and assumptions about their importance may be either
over- or under-estimated. In agricultural soils, arbuscular
mycorrhizal fungi have potential to be used as indicators of
sustainable management practice based on an understanding the
dynamics of their communities in roots and in soil.
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#33 - BACTERIA FOR REDUCING EFFECTS
OF ROOT-KNOT NEMATODE INFECTION
ON TOMATO SEEDLINGS
Poster Session 1
Nematology
Offered papers

N.L. Bell, G. Burch, T.C. Rohan and L.T. Aalders
AgResearch, Hamilton, New Zealand.
Email: nigel.bell@agresearch.co.nz

ABSTRACT. Thirty-two strains of bacteria were tested in three
tomato seedling bioassays against the root-knot nematode
Meloidogyne hapla. The bacteria were characterised by their
ability to produce the potentially beneficial compounds
aminocyclopropane carboxylic acid (ACC) deaminase, indole
acetic acid (IAA) or iron-chelating siderophores. Six of the seven
bacterial strains that produced ACC deaminase reduced tomato
root galling with the two best strains reducing galling by 50%
compared to untreated controls. There was no consistent effect of
IAA or siderophore-producing strains on root galling or plant
yield. Further research is warranted to investigate the mechanism
of gall reduction by ACC and whether this has long-term benefits
for tomato yield.

#42 - FREE LIVING NEMATODES AS
INDICATORS OF THE BIOLOGICAL
STATUS OF AUSTRALIA’S CEREALGROWING SOILS

#44 - WHAT IS THE IMPACT OF WINTER
GRAIN CROPS ON PRATYLENCHUS
THORNEI GROWN IN ROTATION WITH
TOLERANT AND INTOLERANT WHEAT?

K.J. LinsellA, A.M. StirlingB, D. HartleyC, A.C. McKayA, G.R.
StirlingB and K.M. Ophel KellerA
A
South Australian Research & Development Inst, SA. B Biological
Crop Protection, QLD. CCSIRO Ecosyst Sci, ACT.
Email: katherine.linsell@sa.gov.au

K.J. Owen, T.G. Clewett and J.P. Thompson
Queensland Department of Agriculture, Fisheries and Forestry, Leslie
Research Facility, Toowoomba.
Email: Kirsty.Owen@daff.qld.gov.au

ABSTRACT The impact of management practices on the
biological status of cereal-growing soils was analysed through
nematode community analysis in selected treatments from nine
field trials across Australia (3 SA, 1 VIC, 1 QLD and 4 WA).
In general, soils with pasture rotations had more structured and
diverse communities than continuously cropped soils,
indicating that pasture inclusion in farming systems results in a
more diverse soil food web with many trophic links,
multitrophic interactions and higher predatory activity. Tilled
(CT) soils had higher total free-living nematodes (FLN)
numbers, particularly bacterivores, than reduced (RT) or no-till
(NT) soils. The addition of lime to an acid soil (pH 4.7)
increased the proportion of fungivores and omnivores in the
nematode community, indicating that the soil biological status
had improved. At many sites, the number and diversity of FLN
was relatively low, suggesting that management practices
which deplete soil C (e.g. excessive tillage) were a
contributing factor. Since manual nematode community
analysis is laborious and requires specialised taxonomic skills,
molecular technologies are being developed to allow routine
FLN identification and quantification in soil. DNA probes
have been designed around the 18s rRNA region to specifically
identify common FLN groups, including the predatory
Mononchida, omnivorous Dorylaimida and fungivorous
Aphelenchoidea.
7th Australasian Soilborne Diseases Symposium, 2012

ABSTRACT. Management of the root-lesion nematode,
Pratylenchus thornei (Pt), is central to wheat production in the
northern grain region of Australia and relies on rotation with
resistant crops and growing tolerant wheat cultivars. We
determined the residual populations of Pt to 90 cm soil depth
after winter grain crops and their impact on the growth of
subsequently planted tolerant and intolerant wheat cultivars. A
weed-free fallow and 5–6 cultivars each of faba bean, chickpea,
barley and wheat were treatments on two areas of land, 1) 4,500
Pt/kg soil at 0–45 cm after 7 months fallow after wheat and 2)
2,100 Pt/kg soil at 0–45 cm following 14 months fallow after
sorghum. Six months after harvest there were 10,000–22,700
Pt/kg soil 0–45 cm after most barley, faba bean and commercial
wheat cultivars; 2,600–6,000 Pt/kg soil 0–45 cm after wheat cvv.
QT9050, GS50a, chickpea cv. PBA Hattrick and fallow. There
was a negative, linear relationship between Pt (to 90 cm) and
biomass of the intolerant wheat cv. Strzelecki (max. R2 = 0.70
P<0.001 at 0–45 cm). There was no impact of residual Pt on the
tolerant wheat cv. EGA Wylie. The tolerance of cv. EGA Wylie
was robust but breeding resistant barley, faba bean and wheat
will improve management options.
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#49 - FORAGE SORGHUM AS A ROTATION
CROP FOR MANAGING ROOT-KNOT
NEMATODES (MELOIDOGYNE SPP.) ON
VEGETABLES

#50 - THE PATHOGENICITY OF AN
AUSTRALIAN ISOLATE OF RADOPHOLUS
SIMILIS ON GINGER
J.A. CobonA, M.K. SmithB and G.R. StirlingC
DAFF QLD, Ecosciences Precinct, 41 Boggo Rd, Dutton Park, QLD,
4102. BDAFF QLD, Maroochy Research Station, PO Box 5083,
Nambour, QLD, 4560. CBiological Crop Protection, 3601 Moggill Rd,
Moggill, QLD, 4070.

A
A

B

G.R. Stirling , and J.A. Cobon
Biological Crop Protection, 3601 Moggill Road, Moggill, QLD,
4070. BDAFF QLD, Ecosciences Precinct, 41 Boggo Road, Dutton
Park, QLD.
Email: graham.stirling@biolcrop.com.au
A

ABSTRACT. An experiment in pots confirmed that forage
sorghum cv. Jumbo, a cultivar with a proven record as a
rotation crop for managing root-knot nematode in vegetable
farming systems, is highly resistant to M. javanica and M.
incognita, the predominant warm-climate species of
Meloidogyne in Australia. In the field, cv. Jumbo reduced
nematode populations to levels below the damage threshold for
most vegetable crops. Forage sorghum cv. Fumig8tor was less
resistant in pots and did not reduce nematode populations in
the field to the same extent as cv. Jumbo, while galling on the
following tomato crop was more severe than after cv. Jumbo.
Velvet bean, one of the few legumes with high levels of
resistance to root-knot nematode, and a bare fallow treatment
were also included in the experiment, and the level of
nematode control from cv. Fumig8tor was no better than these
treatments. Also, free-living nematodes multiplied rapidly to
high population densities when biomass of cv. Fumigator was
incorporated into soil. These results indicate that forage
sorghum cv. Fumig8tor has useful resistance to root-knot
nematode, but does not have the biofumigant properties
required to justify its name.

#76 - THE NEMATODE WITH A ‘STING’ IN
IT’S TAIL – A NEW CHALLENGE FOR
WESTERN AUSTRALIA
S.J. Collins
Department of Agriculture and Food Western Australia, South Perth,
WA, 6151, Australia

ABSTRACT. Ectoparasitic Sting Nematode Morulaimus
gigas (or Ibipora lolii) is causing significant damage in turf
production and amenities areas in Western Australia (WA).
This nematode is not native to WA and was probably
introduced on turf from New South Wales in the early 1970’s.
It has continued to spread on infested turf and via soil attached
to machinery and equipment. Typical symptoms in turf are
yellowed and thinning patches, particularly when under
drought, mowing or wear stress. Sting Nematode is now
significantly impacting sports fields, local government
reserves, parks and recreational areas. Industry experts
representing Local Government have confirmed that this pest
is present in at least 50% of Perth’s amenity turf areas. Costs
of up to $10,000/ha are estimated for additional management
required for infested areas. Once an area is infested, it is rarely
practicable, or even possible, to eradicate the nematode.
Importantly, the Sting Nematode found in Australia is not the
Belonolaimus species found in other parts of the world.
Belonolaimus is a damaging pest of numerous vegetable crops,
consequently, concerns are held that M. gigas may infiltrate
horticultural production areas adding to the already significant
impacts to the turf sector. Therefore, further study of the
Australian species is required to develop management options
to reduce its impacts to turf and understand which other
industries may be impacted.
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ABSTRACT. A pathogenicity experiment in which an
Australian isolate of Radopholus similis was inoculated onto
ginger in sterilised potting mix showed that the nematode did not
multiply readily on ginger, as final population densities after 20
weeks were less than the 1,500 nematodes initially inoculated.
The nematode invaded ginger roots and rhizomes, but did not
produce aboveground symptoms or reduce the biomass of either
seed pieces or rhizomes. The results, therefore, differed from
those obtained in a previous study with a Fijian isolate from
ginger. In that study, which used the same initial inoculum
density, the nematode invaded stem bases and lower leaves
within 15 weeks of inoculation, causing leaf yellowing and death
of shoots. By 20 weeks, most inoculated plants had died and
more than 15,000 R. similis were recovered from each plant.
Rhizomes and seed pieces were discoloured or badly rotted, and
their biomass was reduced by about 55%. The results of the two
studies demonstrate that the isolate of R. similis from ginger in
Fiji is a more aggressive pathogen than the Australian isolate
from banana. Secondly, they add to a large body of evidence
which shows that R. similis is a genetically diverse species, with
isolates from various countries having different host preferences
and rates of reproduction. Thirdly, they underscore the need to
ensure that the limited diversity of R. similis within Australia is
not enhanced by introductions of the nematode from elsewhere.

#83 - BREAK CROPS TO REDUCE ROOT
KNOT NEMATODE DAMAGE ON POTATOES
C. Wilkinson, S. Kelly, X. Zhang, J. Teasdale, L. DeBrincat, V.
Vanstone, H. Hunter and S.J. Collins
Department of Food and Agriculture Western Australia, South Perth,
carla.wilkinson@agric.wa.gov.au

ABSTRACT. Root knot nematodes (RKN, Meloidogyne spp)
are a major cause of income losses to the Australian vegetable
industry. In potatoes, RKN causes both yield reduction and
galling, which may lead to fresh market rejection. Most growers
in Western Australia (WA) rely on soil fumigants for control of
RKN. These chemicals are expensive, non specific, may soon
become unavailable in Australia and biodegrade in high use
areas. To investigate alternatives to chemical control we
conducted a trial using eight potential break crops to reduce
nematode numbers and tuber damage by RKN on a subsequent
potato crop (Ruby Lou) grown in Spearwood Sands at Medina,
WA. Break crops tested were oats (Swan), sorghum (Jumbo),
rhodes grass (Katambora), millets (Shirorie and Nutrifeed),
subclover (Trikkala), mustard (yellow) and field pea (Dunwa).
Oats and sorghum were resistant to the RKN species tested and
may be effective break crops. Rhodes grass, millet and mustard
were moderately susceptible. The highest numbers of RKN eggs
were collected from subclover and field pea roots indicating that
these crops would not be effective break crops for RKN. Results
from the potato harvest will determine if planting resistant break
crops in RKN infested soils leads to an increase in quality and
yield of the subsequent potato crop. A similar trial will be
conducted in Manjimup, WA.
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#5 - THE IMPACT OF SUMMER RAINFALL
EVENTS ON R. SOLANI INOCULUM BUILDUP AND IN-CROP EXPRESSION
Poster Session 2
Root disease in field crops
Offered papers

B.S. CongdonA in coordination with R. LawesB and M. RentonA
A
The University of Western Australia
B
CSIRO

ABSTRACT. Predicting the severity of soil borne diseases on
cereal crops is integral in managing risk in rain-fed cropping
systems. Prediction based on knowledge of pre-sowing
environmental and edaphic conditions is the only tangible way of
accurately predicting disease expression. In this experiment, soil
infected with Rhizoctonia solani AG-8 was incubated over 6
weeks under 4 different watering frequencies to emulate the rapid
and sporadic wet-dry rainfall patterns often exhibited in summer
in Western Australian cropping systems.
Pre incubation
inoculum levels were coupled with sowing bioassays and plant
analysis/post sowing inoculum levels to determine the impact of
summer rainfall on the inoculum survival and suppression in the
soil. Plant growth was also monitored to evaluate whether the
interaction between inoculum and summer rainfalls affect the
subsequent crop. Cereal residue was added to half the pots,
further altering the evaporative demand, wetting and drying
profiles of the soil. Results from this experiment can then be
used for further research in eliminating the information gap in
linking the environment to soil-borne disease expression allowing
for better prediction of disease severity and thus on-farm risk
management as the grower decides on whether growing a wheat
crop is too risky or not.

#10 - GETTING MORE FOR LESS:
EXPLORING THE MAIN SOURCES OF
VARIATION IN MEASURING CROWN ROT.

#38 - DISTRIBUTION OF RHIZOCTONIA
SOLANI AG8 IN THE SURFACE SOIL IS
INFLUENCED BY CULTIVATION

S.E.H.Fletcher, C.D.Percy and A.M.Kelly
Department of Agriculture, Fisheries and Forestry, Toowoomba,
Queensland.
Email: Susan.Fletcher@daff.qld.gov.au

V.V.S.R. GuptaA, A.C. McKayB, J.M.A. DesbiollesD, R.S. DaveyB, R.
CorrellD, K. Ophel-KellerB, D.K. RogetE
A
CSIRO Ecosystem Sciences, Glen Osmond SA5064, Australia;
B
SARDI, Urrbrae, SA; CUniversity of South Australia, Mawson Lakes
SA; DRho-environmetrics; Eex-CSIRO

ABSTRACT. Adult plant phenotyping of crown rot symptoms
has in recent years been under scrutiny. There is concern
regarding the large amount of variation that may be expressed
in a single genotype. We show the results from three separate
methodologies that use different sampling strategies. Results
indicate the main source of variation is between plants or
between tillers, depending on the sampling method. To
increase accuracy and robustness of crown rot phenotyping,
investigation into stratified sampling is currently being
undertaken.
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ABSTRACT. Rhizoctonia solani AG-8 causes seedling diseases
in a wide range of cereal, legume and oilseed crop plants. The
fungus is known to grow on decomposing particulate organic
matter and produces hyphal networks in the surface soil. We
measured the distribution of the pathogen DNA in surface soil at
the time of sowing and monitored its changes within the crop as
influenced by the method of cultivation. R. solani DNA levels
were generally highest in the surface layers of soil, for example
in a Calcarosol >60% of DNA was located in the surface 2.5cm
layer of soil. Furrow disturbance at sowing caused minor
changes to the pathogen DNA levels in the profile within the first
8 wks of crop growth. Inoculum DNA concentration was higher
within the crop row compared to in the inter-row. An improved
understanding of the factors influencing pathogen DNA will
assist to develop improved management options for Rhizoctonia
disease control.
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#55 - POPULATION STRUCTURE OF
RHIZOCTONIA SOLANI AG-1-IA, THE
RICE SHEATH BLIGHT PATHOGEN, FROM
THE NORTH OF IRAN
J. ZadA, S. JafarpourB and M. Javan-NikkhahB
Deptartment of Agriculture, Islamic Azad University, Karaj branch
3187644511, Iran. BDepartment of Plant Protection, University
College of Agriculture and Natural Resources, University of Tehran,
Karaj 31587-11167
Email: sjmycology@Gmail.com
A

ABSTRACT. Rhizoctonia solani (Kuhn) is an important soil
born pathogen of rice and the most widespread plant
pathogenic fungi in many rice growing regions including the
north of Iran. Very limited studies on the genetic diversity of
this fungus have been carried out so far in Iran. This fungus
was isolated from stubbles and sheath blight lesions on plant in
different fields from northern rice-growing regions of Iran.
Genetic diversity among 30 isolates belonged to AG-1-IA were
determined by analyzing RAPD-PCR using five random
primers. RAPD fingerprinting analysis of the isolates
determined three fingerprinting groups at 85% similarity level.
No correlation was observed between RAPD clustering and
geographical origins and Very distantly separate isolates
showed high level of similarity in banding pattern. Considering
to the high level of similarity among isolates of rice sheath
blight populations, the asexual stage is probably viewed as
predominant in the life cycle of the organism in Iran.

#59 - SUSCEPTIBILITY TO SCLEROTIUM
ORYZAE AND RHIZOCTONIA SPP. OF
URUGUAYAN RICE CULTIVARS
A

S. Martínez A and F. EscalanteA
INIA Treinta y Tres, CP 33000, Treinta y Tres, Uruguay.
Email: smartinez@tyt.inia.org.uy

ABSTRACT. Eight common Uruguayan lines and rice
cultivars were tested for susceptibility to Sclerotium oryzae
and Rhizoctonia spp. in order to establish a baseline of
knowledge about the response of these cultivar to these
pathogens. The evaluation was conducted in two experiments
at two times of inoculation and two disease rating times. The
experiments were conducted in plastic pots under glasshouse
with controlled conditions. Tillers were inoculated with agar
discs containing active mycelia and sclerotia of S. oryzae (ten
strains) and Rhizoctonia spp. (eleven strains). In the first
experiment, tillers were inoculated 75 days after sowing and
disease severity rated at 6 weeks. In the second experiment,
tillers were inoculated 4 weeks after sowing and disease
severity rated 3 month after inoculation. All the cultivars were
susceptible to S. oryzae independently of the time of
inoculation and disease rating time. High disease ratings were
found at 6 weeks as the disease progress fast after inoculation
being CL212 and CL243 the less susceptible. CL146 appeared
as the most susceptible cultivar showing the highest ratings in
both experiments. Cultivars showed low disease rating 6 weeks
after inoculation with Rhizoctonia spp. with only minor
differences in susceptibility. INIA Tacuarí and Parao showed
the lowest disease rating at 3 months after inoculation.
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#56 - APPLICATION OF VARIOUS
INOCULATION METHODS TO EVALUATE
SUNFLOWER VARIETIES TO SCLEROTINIA
SCLEROTIORUM UNDER FIELD
CONDITIONS
R. EbrahimiA, S. RahmanpourB, Y. GoostaC and S. RezaeeA
Department of Plant Pathology, College of Agriculture and Natural
Resources, Science and Research Branch, Islamic Azad University,
Tehran, Iran. BSeed and Plant Improvement Research Institute (S.P.I.I.),
Mahdasht Road, Karaj, Iran. CDepartment of Plant Protection, College of
Agriculture, Urmia University, Urmia, Iran.
Email: ebrahimirouya@gmail.com
A

ABSTRACT. It is necessary to develop cultivars with adequate
genetic resistance for reduction of yield losses caused by
Sclerotinia sclerotiorum (Lib.) de Bary. The purpose of this study
was to find an effective method of inoculation with S.
sclerotiorum fungus in order to screening and identifying of
susceptible and resistant sunflower cultivars under field
evaluations. Three stem inoculation techniques including: 1mycelium plug, 2- oxalic acid solution and 3 - wheat seeds
infested with Sclerotinia mycelium were employed. Four
genotypes including Ghalami (local variety in market), Confeta,
Allstar, and Master were used in this study. Lesion lengths, lesion
width, lesion as up and down leading on the stem from
inoculation site were measured after 3, 7, 10, and 14 days of
inoculation. The experimental design used was completely
randomized with three replications. The evaluation was repeated
three times separately. The analysis of variance showed
significant difference between all employed techniques and
incubation days after inoculation. Reaction of cultivars and
employed inoculation techniques were significantly different
moreover, mycelial plug demonstrated maximal lesion length
values.

#79 - SIMULTANEOUS SELECTION OF
WHEAT PLANTS WITH RESISTANCE TO
ROOT-LESION NEMATODES, CROWN ROT
AND YELLOW SPOT.
J.G. Sheedy, J..P. Thompson and R.A. Reen
Leslie Research Centre, PO Box 2282, Toowoomba, 4350, Queensland.
Email: jason.sheedy@daff.qld.gov.au

ABSTRACT. Root-lesion nematodes (Pratylenchus thornei [Pt]
and P. neglectus [Pn]), crown rot (CR; Fusarium
pseudograminearum) and yellow spot (YS; Pyrenophora triticirepentis) are four economically important diseases of wheat that
commonly occur in combination and cost northern growers $137
M annually. Therefore, we need to develop germplasm with
combinations of disease resistance to minimise yield loss in these
situations. To achieve this, the established screening methods for
each disease were combined and where necessary modified, to
allow testing of up to 4 diseases simultaneously. Initial
experiments tested every disease combination on up to 42 fixed
cultivars covering resistant to susceptible disease reactions to
develop a procedure that could be used to select individuals with
resistance to Pt, Pn, CR and YS. This procedure was used to
select resistant individuals in an experiment of 21 check cultivars
and 132 segregating F3’s exposed to all 4 diseases. The check
cultivars in the F3 experiment were significantly correlated with
long-term rankings for YS (r = 0.96***), CR (r = -0.61**) Pt (r =
0.84**) and Pn (r = 0.52*) and we were able to select nine F3’s
(7%) with resistance to all four diseases. This procedure will
likely hasten the development of multiple-disease resistant
parents, suitable for introduction into commercial breeding
programs.
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#81 - EVALUATION OF FUNGICIDES FOR
MANAGING SCLEROTINIA STEM ROT IN
CANOLA IN WESTERN AUSTRALIA
A

Ravjit Khangura A and W.J. MacLeod B
Department of Agriculture and Food, Western Australia Email:
ravjit.khangura@agric.wa.gov.au
B
Department of Agriculture and Food, Western Australia

ABSTRACT. Sclerotinia stem rot caused by Sclerotinia
sclerotiorum has emerged as a serious problem in canola
production particularly in the northern Agricultural region of
Western Australia over the past few years. Field trials were
conducted to determine the efficacy of foliar fungicides at East
Chapman. Trials were sown in a paddock which had severe
Sclerotinia disease in 2009. Six fungicides including the
registered and non-registered products were evaluated for the
management of Sclerotinia. The fungicides were applied at the
recommended rates. All fungicide treatments significantly
reduced the Sclerotinia stem rot incidence and improved yield.
Trial results indicate that fungicides can be effectively used in
managing Sclerotinia stem rot and minimising yield losses.
Currently, only iprodione and procymidone products are
registered for the management of Sclerotinia of canola in WA,
an unregistered product was equally or more effective in
reducing the disease incidence and improving seed yield.
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#82 - YIELD RESPONSE FOLLOWING
APPLICATION OF [DIFENOCONAZOLE +
SEDAXANE + METALAXYL-M] TO WHEAT
SEED IN COMPARISON WITH UNTREATED
SEED TREATMENT IN A RHIZOCTONIA
AFFECTED PADDOCK
.A

T. KleinA, L. MayA, R. BattagliaA, and P. HolmesA
Syngenta Australasia, 2-4 Lyonpark Rd, Macquarie Park, NSW.
trevor.klein@syngenta.com

ABSTRACT. A trial was established in 2009 in a paddock with
a history of high levels of Rhizoctonia bare patch. Paired plots of
untreated seed verses seed treated with difenoconazole +
metalaxyl-M and a mix of both actives with sedaxane, a new
fungicidal seed treatment, were sown. The combined analyses of
seed treatments in comparison with untreated seed demonstrated
a significant (P<0.001) reduction in Rhizoctonia bare patch and a
significant (P<0.001) yield advantage of 6.4 percent in
comparison with untreated.
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#8 - PYTHIUM SPP. ASSOCIATED WITH
ROOT ROT OF PARSNIP AND PARSLEY IN
VICTORIA, AUSTRALIA
Poster Session 3
Root disease in intensive systems
Offered papers

#32 - RHIZOCTONIA SPECIES IMPLICATED
IN ONION STUNT
A

S.T. Anstis, Hall B.H. and T.J. Wicks
South Australian Research & Development Institute, Adelaide, SA.
Email: simon.anstis@sa.gov.au

ABSTRACT. Onion stunt is a soilborne root disease of onions
caused by Rhizoctonia solani AG8 that results in patches of
stunted plants with undersized bulbs. R. solani DNA soil
analysis for AG’s 2.1, 2.2, 3, 4, 5 and 8 in addition to
Rhizoctonia root isolations were performed on 6 onion
paddocks with symptoms of stunting from Western Australia
and 3 from South Australia. Rhizoctonia type fungi were
isolated from 5 of 6 onion paddocks in WA and 3 paddocks
from SA. R. solani AG4 was only detected in WA. R. solani
AG8 was only found in SA occurring in higher amounts in
stunted patches compared to adjacent normal areas of onion
growth. R. solani AG’s 2.2 and 3 were not detected in any soil
sample while AG’s 2.1 and 5 were detected sporadically and
did not appear to have any relationship to disease.
Pathogenicity testing of Rhizoctonia isolates demonstrated that
AG8 in SA and AG4 in WA could be responsible for stunting.
While pathogenic binucleate Rhizoctonia (BNR) were found in
both SA and WA soils they were generally not as virulent as
pathogenic R. solani isolates. Further work is needed on BNR
to characterise their identity, determine their incidence of
disease and whether management strategies suitable for R.
solani apply to these fungi.
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J.E. Petkowski, E.J. Minchinton, and R.F. de Boer
Biosciences Research Division, Department of Primary Industires,
Knoxfield, Private Bag 15, Ferntree Gully DC, 3156 Victoria, Australia
Email: Joanna.Petkowski@dpi.vic.gov

ABSTRACT. Root rot is a disease complex of parsnip and
parsley crops in southeastern Australia, causing up to 80% and
100% yield losses, respectively. It is attributed to a range of fungi
and oomycetes in the genera Fusarium, Rhizoctonia, Itersonilia,
Phoma,
Alternaria,
Cylindrocarpon,
Microdochium,
Mycocentrospora, Acremonium, Phytophthora and Pythium. Out
of 57 Pythium isolates collected in monthly surveys of wintergrown parsley and parsnip crops in Victoria in 2009, 2010 and
2011, eleven Pythium spp. were identified using ITS rDNA
sequence data. Six isolates could not be identified to the species
level. Pythium ultimum var. ultimum, P. intermedium and P.
rostratifingens and species belonging to P. dissotocum complex
were common to both hosts. Pythium sulcatum and P.
mastophorum were only isolated from parsley and P. irregulare,
P. sylvaticum, P. tracheiphilum, P. vanterpoolii and P.
camurandrum were found exclusively on parsnip. Pyhtium
rostratifingens and P. camurandurum have not been previously
reported in Australia, and P. mastophorum, P. tracheiphilum and
P. vanterpoolii were not recorded on parsley and parsnip. In
glasshouse and growth cabinet tests, P. sulcatum was the most
aggressive species to both hosts, causing damping-off in
seedlings and damage to tap and lateral roots. Remaining species
caused symptoms ranging from minor specks to severe lesions on
tap roots and pruning of secondary roots.

#37 - OCCURRENCE OF CHARCOAL ROT ON
WATERMELON CAUSED BY
MACROPHOMINA PHASEOLINA IN NORTH
WESTERN AUSTRALIA
H. Golzar and C. Wang
Department of Agriculture and Food Western Australia
Email: hgolzar@agric.wa.gov.au

ABSTRACT. Charcoal rot was found on watermelon (Citrullus
lanatus) in northern Western Australia in November 2011. Dark brown discoloration of the root and stem base tissues and
bleaching of the foliage were characteristic symptoms on the
diseased plants. The pathogen was isolated from the root and
stem base tissues and identified as Macrophomina phaseolina
(Tassi) Goid on the basis of morphology, sequence analysis of
the internal transcribed spacer (ITS) and the translation
elongation factor 1-α (TEF). A pathogenicity test was conducted
and Koch’s postulates were fulfilled by re-isolation of the fungus
from diseased tissues. The disease caused significant crop losses
during the growing season. M. phaseolina is a soilborne fungus
causing losses on a wide range of cultivated and wild plant
species.
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#39 - PYTHIUM INCREASES STUNTING IN
CANKER AFFECTED CAULIFLOWER
B.H. Hall and L. Deland
South Australian Research & Development Institute, Adelaide, SA.
Email: Barbara.hall@sa.gov.au

ABSTRACT. Stem canker of Brassica is a disease complex of
several fungi causing symptoms that range from superficial
scurfing, russetting and discrete lesions on stems to complete
stem rot, girdling and plant collapse. The primary pathogens
involved are Leptosphaeria maculans and Rhizoctonia solani
AG 2.1, 2.2 and 4. Pythium irregulare and P. ultimum were
also recovered from infected plants but initial investigations
showed they did not cause canker. Cauliflower seedlings
grown in inoculated soil showed that both Pythium species
reduced canker severity caused by Rhizoctonia or
Leptosphaeria. However they also significantly reduced plant
growth and head weight.

#54 - RHIZOCTONIA SOLANI AG3 DNA
LEVELS IN THE PRESENCE OF POTATO
T. J. Wiechel and F. Richardson
Biosciences Research, DPI Victoria, Knoxfield.
Email: Tonya.Wiechel@ dpi.vic.gov.au

ABSTRACT. Rhizoctonia disease of potato is caused by
Rhizoctonia solani AG3 and can reduce plant emergence and
cause stolon pruning and stem canker symptoms and
misshapen tubers with uneven size distribution. Black scurf of
tubers is due to the production of sclerotia by the fungus on
tubers which reduces the marketability of the crop. A DNA test
for Rhizoctonia AG3 in pre planted soils has not provided a
reliable indication of disease. A greenhouse experiment was
carried out to investigate if the presence of a potato plant
stimulates the germination and growth of R solani AG3
sclerotia. The experiment used field soil and potting mix and
was planted with Russet Burbank and Shepody tissue culture
plantlets or left empty as a control. Soils were either left
uninoculated or inoculated with 5 sclerotia per pot. Soil was
harvested fortnightly for 8 weeks and AG3 inoculum measured
using qPCR. No AG3 DNA was detected unless medium was
spiked with sclerotia. In field soil, AG3 DNA was greatest
without a plant present. In potting mix, AG3 DNA was greatest
under Shepody. In both field soil and potting mix, AG3 DNA
decreased over time. These results have demonstrated that the
presence of potato plants does not increase fungal biomass
accumulation overtime.
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#52 - PYTHIUM SPECIES ASSOCIATED WITH
ROOT ROT OF GREENHOUSE CUCUMBERS
IN AUSTRALIA
A

L.A. TesorieroA, F. LidbetterA, L.M. ForsythA,B and L.W. BurgessC
NSW DPI, EMAI Menangle NSW. Bcurrently DAFF Qld, EcoSciences
Precinct, Brisbane. CThe University of Sydney
Email: len.tesoriero@dpi.nsw.gov.au

ABSTRACT. Stem and root rot and vascular wilt of greenhouse
cucumbers were recorded from crop surveys in major Australian
production areas. Disease incidence and severity varied widely
within and between production regions. Plant and yield losses
were cumulative and the highest incidence recorded was in
mature crops in the Sydney region having over 75% of plants
affected. Fusarium oxysporum f.sp. cucumerinum and any of four
Pythium species were identified as the causal pathogens. This
report details taxonomic determination and pathogenicity of
isolates of eight Pythium species from this study.
P.
aphanidermatum and P. spinosum were demonstrated to cause
high levels of cucumber seedling death in pathogenicity
experiments while isolates of P. irregulare and P. ultimum
displayed variable pathogenicity. Four other Pythium species did
not cause plant mortality, although three are known to be
pathogens on other hosts. Notably P. recalcitrans, a recently
described species, was identified and represents a new host
record on cucumbers worldwide and a new record to Australia.

#57 - REACTION OF SUNFLOWER
GENOTYPES TO ARTIFICIAL
INOCULATIONS UNDER CONTROLLED
CONDITIONS
R. EbrahimiA, S. RahmanpourB, Y. GoostaC, S. RezaeeA and M. Soltani
NajafabadiB
A
Department of Plant Pathology, College of Agriculture and Natural
Resources, Science and Research Branch, Islamic Azad University,
Tehran, Iran. BSeed and Plant Improvement Institute (S.P.I.I.), Mahdasht
Road, Karaj, Iran. CDepartment of Plant Protection, College of
Agriculture, Urmia University, Urmia, Iran.
Email: ebrahimirouya@gmail.com

ABSTRACT. Sunflower crown rot and related wilt caused by
Sclerotinia sclerotiorum (Lib.) de Bary is a damage affecting
important disease of the crop (Helianthus annuus L.) in Iran. The
necessity of developing cultivars with adequate genetic resistance
for reduction of yield losses is undeniable. Greenhouse assays are
considered as reliable methods to check the results of other
evaluation techniques such as field evaluations. To evaluate
sunflower varieties, three stem inoculation methods including: 1mycelial plug, 2- oxalic acid solution and 3 - wheat seeds
infested with Sclerotinia mycelium were employed. Four
genotypes including Ghalami, Confeta, Allstar, and Master were
tested in this study. The lesion length and viability were
measured after three, seven, ten, and fourteen days post
inoculation. The results demonstrated effectiveness of
contaminated wheat seeds used as inoculation method after three
days incubation. The evaluated sunflower genotypes showed
significant differences reacting to the disease and interestingly,
there was no significant difference between wounded and nonwounded treatments. In the current study, the reaction of
sunflower plants and their viability against the pathogen are
discussed.

Page 37

#58 - COLONISATION PATTERNS OF A
mCherry-TAGGED PECTOBACTERIUM
CAROTOVORUM SUBSP. BRASILIENSIS
STRAIN IN DIFFERENT POTATO
CULTIVARS

#63 - MULTIGENE PHYLOGENY AND
PATHOGENICITY OF VERTICILLIUM SPP.
FROM POTATOES IN SOUTH EAST
AUSTRALIA
V.R. PrakashA, T.J. WiechelB , N.S. CrumpC and P.W.J. TaylorA
Department of Agriculture and Food Systems, Melbourne School of
Land and Environment, The University of Melbourne, Parkville, Victoria,
Australia. BBiosciences Research Division, DPI Victoria, Australia.
C
Victorian Certified Seed Potato Authority, Healesville, Victoria 3777,
Australia.
Email: prakasvr@gmail.com
A

G.C. KubhekaA, A. HallB, T.A. CoutinhoA and L.N. MolelekiA
A
Department of Microbiology & Plant Pathology, Forestry &
Agricultural Biotechnology Institute, BLaboratory for Microscopy and
Microanalysis, University of Pretoria, Pretoria, 0002, South Africa
Email: gu.squared@yahoo.com

ABSTRACT Pectobacterium carotovorum subsp. brasiliensis
(Pcb) is currently an important pathogen in the South African
potato industry and has been shown to be more aggressive than
P. atrosepticum. Infection of potato plants by Pectobacterium
spp. is possible through latently infected seed tubers as well as
transmission via insects, wind, or water. In this study a
mCherry-tagged Pcb strain was developed to study Pcb
colonisation of potato cultivars with different tolerance levels.
Stems of two cultivars were inoculated 10 cm above soil level
with mCherry-Pcb and sampled every 3 – 4 dpi to track
bacterial migration. We observed Pcb-mCherry to colonise
mainly the xylem tissue of stems. Although movement of
mCherry-Pcb was similar in the stems of both cultivars, the
amount of bacteria recovered from the mother tubers was
higher in the susceptible than the tolerant cultivar. Thus it
would appear that the use of tolerant potato cultivars may aid
in reducing Pcb transmission from infected aerial parts to
underground plant parts.

ABSTRACT. Validation of the taxonomy of the Verticillium
spp. involved in Verticillium wilt of potato in South East
Australia confirmed that V. dahliae was the major Verticillium
species. V. albo-atrum was also identified from several potato
tubers from Tasmania and Victoria. Multigene phylogeny based
on gene sequence comparison of ITS, β-tub and EF-1, showed
that there was very little gene diversity within V. dahliae potato
isolates, V. albo-atrum was phylogeneticaly related to V. dahliae,
and that the isolates of V. dahliae from tomato and strawberry
were genetically similar to isolates from potato. Pathogenicity
studies on potato (susceptible cv Shepody and moderately
resistant cv Ranger Russet) and eggplant (cv Black Beauty)
showed that the majority of V. dahliae isolates were highly
aggressive in potato and eggplants especially Tasmanian V.
dahliae isolate Vd25. Disease severity and the effect on plant
growth varied between isolates with most isolates generally being
more pathogenic on potato cv Shepody.

#65 - PARSNIP CULTIVAR TRIAL
IDENTIFIES RESISTANCE TO ROOT ROTS
AND ITERSONILIA

#69 - EVALUATING CONTROL OPTIONS FOR
PARSLEY ROOT ROT IN SOUTH EASTERN
AUSTRALIA

E. MinchintonA, J. PetkowskiA and R. deBoerA
A
Department of Primary Industries, Victoria.
Email: liz.minchinton@dpi.vic.gov.au

E.M. MinchintonA, J.E. PetkowskiA and R.F. de BoerA
A
Department of Primary Industries, Victoria.
Email: liz.minchinton@dpi.vic.gov.au

ABSTRACT. Victorian parsnip growers have bred their own
individual parsnip varieties for a white-coloured flesh, which is
more acceptable to the market than the cream-coloured flesh of
commercial cultivars. The former are very susceptible to
canker, but the latter are not. During winter of 2011 a parsnip
cultivar trial was conducted at Cranbourne, Victoria, Australia,
to evaluate 12 parsnip cultivars for resistance to root rots,
cankers and Itersonilia foliage lesions. No cultivars were
completely resistant to root rots, cankers or to Itersonilia
symptoms on foliage, most displayed a range of resistance, but
some were very susceptible. Incidence of root rot and canker
symptoms in ‘Javelin’ was significantly lower, by 65%,
compared with the ‘Standard’. ‘Javelin’ produced the highest
marketable yield of 17.2 t/ha, which was 89% higher than the
1.95 t/ha marketable yield of the ‘Standard’. ‘Javelin’ had the
highest proportion of marketable roots compared with all other
cultivars. Its root shape, weight and post harvest root colour,
however, were scored slightly lower than those of the
‘Standard’. ‘Javelin’ had good resistance to foliage symptoms
attributed to Itersonilia and incidence on seedling and mature
foliage was 65% and 47% lower than that of the most
susceptible cultivars ‘300-9’ and ‘Standard’, respectively. Due
to the yield advantage of ‘Javelin’ over other cultivars
evaluated, parsnip producers expressed interest in further
testing ‘Javelin’ in coming seasons.

ABSTRACT. Two trials were conducted over the autumn/winter
period in the market garden areas south east of Melbourne to
evaluate control options for Pythium induced root rot of parsley,
including the standard treatment of the fungicide metalaxyl
(Ridomil®Gold 25G). At Devon Meadows in 2010, disease was
characterised by large patches of stunted and dead plants during a
period of high rainfall and water logging. Not one treatment,
including two applications of metalaxyl (surface applied
granules), three of the mycoparasite Pythium oligandrum
(sprayed on soil surface and plant foliage), three of ferric citrate
(soil and foliar sprays to correct a nutrient imbalance), or an
organic surface mulch applied at planting, significantly improved
the proportion of plot row with marketable plants. At Clyde in
2011, root rot caused an overall “thinning” of the plant stand. The
only treatment that improved plant yield was two applications of
metalaxyl, which resulted in only 19% of the plant row affected
with root rot compared with 36% of the untreated control. Other
treatments, including three applications of Bacillus subtilis
(Fulzyme®Plus) (foliar and soil spray), two applications of the
fungicide mix azoxystobin + difenaconazole (Amistar®Top)
(foliar spray), and the cultural treatments of an organic mulch on
the soil surface and hilling of soil over the plant crowns, did not
significantly reduce disease or improve yield.
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#70 - ROOT ROT IN SPINACH CROPS IN
WESTERN AUSTRALIA
D.G Wright, A. Reid, M. Banovic and T. Shimmin
Department of Agriculture and Food, Western Australia.
Email: dominie.wright@agric.wa.gov.au

ABSTRACT. Western Australian baby leaf spinach growers
experienced losses of up to 80% in crops due to wilting and
collapse of the plants during the summer of 2010 / 2011. In
previous years, some losses were observed under warm
weather conditions, however, during this particular summer
losses increased dramatically. Baby leaf spinach crops are
grown all year round and usually in rotation with other leafy
vegetables such as with rocket and gourmet lettuce. A scoping
study was done to determine if the cause was a plant pathogen
and if so which pathogens maybe involved in the collapse of
the spinach. All affected spinach growers were interviewed
and their cropping history, fertiliser programs, varieties grown,
rotations and chemicals used were recorded. Soil and plant
samples were taken from growers properties and tested for
fungal root pathogens. Soil samples collected from sites that
grew spinach were used in glasshouse trials and planted with
spinach seed. Seedlings were monitored on a weekly basis and
samples were taken as the plants started to wilt. Samples were
plated onto selective and non selective media to determine
what pathogens were present. A range of fungal root
pathogens were detected infecting the spinach seedlings
including; Pythium spp., Rhizoctonia solani and Fusarium
oxysporum.
Three Pythium spp., were identified
morphologically and by molecular analysis to be involved in
the collapse of the seedlings and included; P. aphanidermatum,
P. irregulare and P. ultimum.
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#17 - FISHING FOR PHYTOPHTHORA FROM
WESTERN AUSTRALIA’S WATERWAYS: A
DISTRUTION AND DIVERSITY SURVEY
Poster Session 4
Microbial Diversity and Impact
Management
Offered papers

#34 - EVALUATION OF RELATIVE
RESISTANCE IN SOME SELECTED
GENOTYPES MAHLAB (PRUNUS MAHALEB
L) DWARFE OF PHYTOPHTHORA SPECIES
A. FalahinejadA, M. Hajian shahriB , S. RezaeeA, M.Karimi shahriB and
H.TajabadiC
A
Department of Plant Pathology, College of Agriculture and Natural
Resources, Science and Research Branch, Islamic Azad University,
Tehran, Iran. BResource Research Center Agriculture and Natural Plant
Protecion, Khorasan Razavi Department of Mashhad, Iran. CCenter of
Agriculture,Davarzan, Iran
Email: a.fallah@iaus.ac.ir

ABSTRACT. The disease Phytophthora crown and root rot
consist of the most important problems in cherry cultivation. In
this study, the relative resistance of 5 selected genotypes
Mahlab (Prunus mahaleb L) dwarf including 24, 100, 155, 136
and 268 to Phytophthora citrophthora (smith et smith Leonian)
and Phytophthora citricola (Sawada) were evaluated by using
excised twig assay, excised shoot method and soil inoculation
method with perlit infested with Phytophthora mycelium. The
Mahlab genotypes showed differential susceptibility to
Phytophthora citrophthora. 155 genotype was the least
susceptible and 268 and 24 genotypes were the most
susceptible, which suggests that the latter genotypes are
unsuitable for orchards in which the conditions are favourable
for Phytophthora diseases. 100 and 136 were moderately
susceptible. The plants that were inoculated with P. citricola in
the glasshouse and in vitro showed that 155 was the most
resistant, 24 and 268 were the most susceptible, 136 and 100
were moderately resistant. The present results demonstrate 155
genotype was resistant to Phytophthora citrophthora and
Phytophthora citricola and P. citricola less virulent than P.
citrophthora.
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D. Hüberli A,B, G.E.St.J. HardyB, D. WhiteB, N. WilliamsB and T.I.
BurgessB
A
Department of Agriculture and Food Western Australia, South Perth,
WA. BCentre for Phytophthora Science and Management, School of
Biological Sciences and Biotechnology, Murdoch University Murdoch,
WA.
Email: daniel.huberli@agric.wa.gov.au

ABSTRACT. During one spring season, 12 Phytophthora spp.,
two Phytophthora hybrids, three Halophytophthora spp. and
three Phytopythium spp., were isolated from 48 waterways across
Western Australia (WA). The waterways were sampled using
mesh bags containing leaf baits of up to six different plant
species and were isolated by plating these onto Phytophthoraselective agar media. Phytophthora spp. were isolated from all
except one waterway. Of the Phytophthora spp. isolated, eight
are known while the remaining are undescribed taxa. Six of the
Phytophthora spp. and the two hybrids are from clade 6. The two
hybrids and P. inundata were the predominant species recovered.
Recoveries from different plant leaf baits varied with the best two
baits being Pittosporum tenunisa and Banksia attentuata; from
these two combined all Phytophthora spp. were isolated. There
was a marked difference in the Phytophthora diversity in the
waterways from different regions. Most species recovered have
known associations with dying native and/or horticultural
important plant taxa. This is the first comprehensive study from
Australia to examine the Phytophthora communities in
waterways in WA, and advances our understanding of the role of
these oomycetes in natural and man-made ecosystems.

#53 - ASSESSMENT OF MICROBIAL
DIVERSITY IN OIL PALM TRUNK TISSUE
H.J. TungA,B, W.C. WongA,B, Y.K. GohA and T.N. MahamoothA
Advanced Agriecological Research Sdn. Bhd., Locked Bag 212, 47000
Sungai Buloh, Malaysia. BAAR-UNMC Biotechnology Research Centre,
Jalan Broga, 43500 Semenyih, Malaysia.
Email: tunghj@aarsb.com.my
A

ABSTRACT. The aim of this study is to investigate the
difference in microbial diversity in healthy and Ganoderma
infected oil palm trunk tissues. Potentially, the information of
microbial diversity can be used to study the interaction between
the microbial flora and pathogen at the onset of basal stem rot
disease. Three primer sets that amplify the 16S and 18S rRNA
region were employed to generate amplicons from microbes in
trunk tissue. The amplicons were separated via DGGE and
subsequently used in sequencing analysis. Public domain
database searches provided the possible homology to the
sequences. Results for most isolates comprised of microbial
strains commonly found in plants and freshwater sources
including the pathogen itself (Ganoderma spp.).
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#66 - SEED POTATO CERTIFICATION AND
ITS ROLE IN SOILBORNE DISEASE
MANAGEMENT
A

#68 - MANAGEMENT OPTIONS FOR FUNGAL
ROOT ROT IN INDONESIAN PLANTATION
ACACIAS AND EUCALYPTS

N.S. Crump
Victorian Certified Seed Potato Authority, Private Mail Bag 1,
Healesville, 3777, Victoria
Email: nigelcrump@vicspa.org.au

ABSTRACT. Certified seed potatoes underpin the multimillion dollar national potato industry including the increasing
export markets. Total value of annual potato production in
Australia is around $470 million (ABS). In 2005–06, Australia
exported 52,000 tonnes of potatoes or potato products, or about
4% of annual production, at a value of $39m. Biotic stress
caused by soil borne pathogens is a major threat to agriculture
resulting in reduced crop yields and endangering food security
in developing and developed countries. An effective seed
certification scheme ensures the efficient production of a stable
food product to consumers.
Seed potatoes are among the most expensive of inputs; and are
the most important contribution to yield and quality of a
commercial potato crop (1). As gross margins of potato crops
continue to decrease the value of seed certification will be
further enhanced. Seed potato certification is of extreme value
to industry in terms of minimising the risk of disease and
enhancing potential yield and quality.

C. MohammedA, M. GlenA, C. BeadleB, L. AgustiniC and D. PageA
Tasmanian Institute of Agriculture. University of Tasmania Email:
caro.mohammed@utas.edu.au
B
CSIRO Ecosystems Science, Hobart CForestry Research and
Development Agency (FORDA), Bogor

A

ABSTRACT. 'Ganoderma' was the commonly used generic
name for any root-rot disease in hardwood plantations. Although
Ganoderma philippii and Phellinus noxius are the main root rot
pathogens found, other fungal species are consistently associated
with root-rot disease in Acacia and Eucalyptus plantations. These
root-pathogens differ in their abundance in plantations, their
pathogenicity and biology and could pose different challenges to
management. Treatment of planting holes with a fungal
biological control agent (a species Cerrena, new to science,
discovered by our research partner PT Arara Abadi) is associated
with substantial reductions in mortality due to root rot and is
currently being deployed. However its application is cumbersome
as it can only be applied as wood blocks in the ground. Another
potential biocontrol agent has been identified (Phlebiopsis sp.)
which, if it behaves as the well-known northern hemisphere
biological control agent P. gigantea, could be deployed as a
spore solution applied as a spray to stumps. Sites at high risk of
root-rot need to be identified and that plantation managers could
reduce this risk through management decisions such as reducing
rotation length, not planting at close spacings and the application
of biocontrol agents. A simple prototype "site risk assessment
tool" has been developed and is undergoing further development.

#78 - STUDIES TOWARD UNDERSTANDING
THE CAUSE OF BLACKBERRY DECLINE
IN THE SOUTH-WEST OF WESTERN
AUSTRALIA
S. AghighiA, L. FontaniniB, P.B. YeohC, J.K. ScottC, T.I. BurgessA and
G.E.St.J. HardyA
A
Centre for Phytophthora Science and Management, School of
Biological Sciences and Biotechnology, Murdoch University, Perth,
WA, B Warren Catchments Council, 52 Bath Street, Manjimup, W.A.
6258, C CSIRO Ecosystem Science and Climate Adaptation Flagship,
WA,
Email: S.Aghighi@murdoch.edu.au

Rubus anglocandicans is the most widespread and invasive
species in the Rubus fruticosus aggregate (European
blackberry) found in Australia. Blackberry has been targeted
for biological control since the 1980s and most of this effort
has focused on introducing exotic strains of the host-specific
leaf rust, Phragmidium violaceum in Australia. During surveys
established to assess the releases of the rust fungus in 2005,
dead and diseased blackberry plants were found at two
locations along the Warren and Donnelly Rivers in WA. This
has lead to the disease being called “blackberry decline”. The
disease appears to be due to a root pathogen(s) and during
initial sampling several Phytophthora species were isolated. In
order to investigate the cause(s) of disease and the potential
role of Phytophthora species in the decline, field surveys were
carried out over 2010 and 2011 in the decline and non-decline
sites along the Warren and Donnelly rivers. During these
surveys, Phytophthora species were recovered from decline
sites including P. bilorbang which seems to have an
association with declining blackberries.
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#80 - A PITCH FOR BIOSECURITY:
MINIMISING THE RISK OF PINE PITCH
CANKER (FUSARIUM CIRCINATUM)
INTRODUCTION INTO AUSTRALIA
A

A. MaxwellA, and H. BrelsfordA
Department of Agriculture Fisheries and Forestry, 9 Fricker Road Perth
International Airport Western Australia
Email: aaron.maxwell@daff.gov.au

ABSTRACT. DAFF Biosecurity measures to minimise the entry
risk of soil-borne plant pathogens are discussed using the
management of Pine Pitch Canker as an example. The impact of
the disease worldwide is substantial and it poses a major threat to
Australia’s coniferous forest plantations. It remains one of the
principal targets for DAFF Biosecurity to maintain Australia’s
freedom from this disease. Pre-border, border and post-border
biosecurity measures are described and their effectiveness
examined.
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