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Australian Fungicide Resistance Extension Network

Regionally specific resources and training to 
help growers and advisors understand the 
status, risks and management of fungicide 
resistance in Australian grains.

Develop and deliver:
 Fungicide resistance management guide
 Workshops, info sessions & webinars
 Factsheets, updates & email alerts

afren.com.au @theGRDC   
#AFRENafren@curtin.edu.au
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• To ask a question:
• Go to the Q&A window in the bottom of your screen. 
• Click on Q&A, open the window and enter your question. 
• Your question will then be posted ready to be answered. You can also tick 

“send anonymously” if you don’t want your name attached to your question. 

Housekeeping



Why do we have a problem?
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How does fungicide resistance develop?

Fungicide 
applied

A few individuals in 
the fungal 
population are 
resistant to certain 
fungicide actives

When the fungicide 
is used, it controls 
almost all of the 
fungal population

Survivors are naturally 
resistant to the action 
of the fungicide and can 
increase in frequency in 
the fungal population

Modified from CropLife Australia Fungicide Resistance Management Fact Sheet - https://www.croplife.org.au/resources/programs/resistance-management/fact-sheet-fungicide-resistance/

Survivors reproduce 
over time

Resistant 
fungus

Sensitive 
fungus



OFFICIAL

OFFICIAL

Other factors that drive fungicide control failure

• Conducive season

• Wrong timing/product/coverage

• Poor IDM

• Lack of genetic resistance

• Mode of Action overuse = Resistance
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Wheat powdery mildew R - Group 11 Qol; Group 3 DMI

Septoria tritici blotch RS - Group 3 DMI

Septoria tritici blotch L mutation R - Group 11 Qol

Barley powdery mildew R, RS - Group 3 DMI; L - mutations

Barley net form of net blotch R - Group 3 DMI; L mutations R, RS - 
Group 7 SDHI

Barley net form of net blotch L mutations R, RS - Group 7 SDHI

Barley net form of net blotch R, RS - Group 3 DMI; R - Group 7 
SDHI; L mutations RS - Group 11 Qol

Barley net form of net blotch R, RS - Group 3 DMI; R - Group 7 
SDHI

Barley spot form net blotch L mutations R, RS - Group 3 DMI; L 
mutations R, RS - Group 7 SDHI

Barley spot form net blotch RS - Group 3 DMI

Barley spot form net blotch R, RS - Group 3 DMI; R, RS - Group 7 
SDHI

Blackleg of canola RS - Group 3 DMI

Blackleg of canola L mutations R - Group 2

Botrytis grey mould of 
chickpea L mutation R - Group 1 (MBC)

Ascochyta blight of lentil L mutation R - Group 1 (MBC)

Mung bean powdery mildew RS - Group 3 DMI; L mutations R - 
Group 11 Qol

Fungicide Resistance in Australian Grain Crops
Distribution of resistant (R), reduced sensitivity (RS, resistance below the 
threshold of field failure), and laboratory resistant detections (L) in fungal 
pathogens to fungicides with distinct modes of action across Australia.

Dots point to state only, not 
where resistance was discovered.



OFFICIAL

OFFICIAL
Wheat powdery mildew R - Group 11 Qol; Group 3 DMI

Septoria tritici blotch RS - Group 3 DMI

Septoria tritici blotch L mutation R - Group 11 Qol

Barley powdery mildew R, RS - Group 3 DMI; L - mutations

Barley net form of net blotch R - Group 3 DMI; L mutations R, RS - 
Group 7 SDHI

Barley net form of net blotch L mutations R, RS - Group 7 SDHI

Barley net form of net blotch R, RS - Group 3 DMI; R - Group 7 
SDHI; L mutations RS - Group 11 Qol

Barley net form of net blotch R, RS - Group 3 DMI; R - Group 7 
SDHI

Barley spot form net blotch L mutations R, RS - Group 3 DMI; L 
mutations R, RS - Group 7 SDHI

Barley spot form net blotch RS - Group 3 DMI

Barley spot form net blotch R, RS - Group 3 DMI; R, RS - Group 7 
SDHI

Blackleg of canola RS - Group 3 DMI

Blackleg of canola L mutations R - Group 2

Botrytis grey mould of 
chickpea L mutation R - Group 1 (MBC)

Ascochyta blight of lentil L mutation R - Group 1 (MBC)

Mung bean powdery mildew RS - Group 3 DMI; L mutations R - 
Group 11 Qol

Fungicide Resistance in Australian Grain Crops
Distribution of resistant (R), reduced sensitivity (RS, resistance below the 
threshold of field failure), and laboratory resistant detections (L) in fungal 
pathogens to fungicides with distinct modes of action across Australia.

Dots point to state only, not 
where resistance was discovered.



OFFICIAL

OFFICIAL

Joshua Fanning
Pulse Disease Management
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Pulse Pathologists

State Pathologists - Diagnostics

Qld Lisa Kelly (QDAF)
Levente Kiss (USQ)

NSW
Joop van Leur (DPIRD)
Sean Bithell (DPIRD)
Kurt Lindbeck (DPIRD)

Vic

Joshua Fanning (AgVic)
Chloe Findlay (AgVic)
Dharushana Thanabalasingam (AgVic)
Luise Fanning (AgVic)

SA Rohan Kimber (SARDI)
Mohsen Khani (SARDI)

WA
Geoff Thomas (DPIRD)
Jean Galloway (DPIRD)
Lars Kamphuis team (Curtin Uni)
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• Disease Basics
• Common Diseases
• Integrated Disease Management
• Fungicide Resistance Management

Brief Overview



OFFICIAL

OFFICIAL

The Disease Triangle

Varietal resistance
Canopy structure

Growth stage

Survival structures
Infection Cycle

Dispersal
Reproduction

Temperature 
Humidity 
Rainfall 

Fog
Soil moisture
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Start with a solid foundation
Where possible, select resistant or less 
susceptible varieties to reduce your reliance on 
fungicides throughout the growing season

Support with non-chem IDM to reduce disease pressure
• Stubble management
• Crop rotation
• Good hygiene

• Sow at the best time to avoid 
or tolerate disease

• Manage the green bridge

Use fungicides only when necessary & apply strategically
• Rotate modes of action
• Use mixtures (if available)
• Stay within label ratesFungicide

Non-Chemical 
Farm 

Management

Variety Selection

Fungicide Resistance Management
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Correct Disease Identification

• Is it Disease?
• Virus
• Abiotic?
• Water stress
• Nutrition
• Herbicide
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Soil-borne Diseases

• Fusarium spp.
• Didymella spp.
• Root Lesion Nematode
• Pythium
• Rhizoctonia
• Phytophthora spp.
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Lentil Chickpea Field Pea Vetch Lupin Faba Bean

Botrytis grey mould Chocolate Spot

Sclerotinia white mould

Ascochyta blight Ascochyta blight Ascochyta blight Ascochyta blight - Ascochyta blight

Stemphylium 
blight Bacterial Blight Brown leaf spot Cercospora

Powdery Mildew

Common Pulse Diseases
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Ascochyta Blight
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Ascochyta Blight

Crop Pathogen
Lentil Ascochyta lentis 
Faba bean Ascochyta fabae
Chickpea Ascochyta rabiei
Vetch Ascochyta viciae-villosae
Field Pea Didymella pinodes (synonym: Mycosphaerella pinodes), 

Phoma medicaginis var. pinodella
Phoma koolunga
Didymella pisi 
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Ascochyta Blight
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Chickpea Yield Losses

Location Year Genesis090 (MS) PBA Striker (S)

Curyo 
Low Rainfall Zone

2019 48%

2020 64% 96%

Horsham 
Medium Rainfall 
Zone

2018 53%

2019 62% 74%

2020 38% 81%
Nhill
Medium Rainfall 
Zone 2020 57% 90%
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Field Pea Yield Losses
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Nil Mancozeb (1500 gai/ha) - 8 node
and flowering

Prothioconazole (90 gai/ha) +
Bixafen (45 gai/ha) - 8 node and

flowering

Chlorothalonil (1400 gai/ha) -
Fortnightly past 6 node
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• Choose more resistant varieties
• Keep in mind value of the crop and potential yield losses
• Plant away from last year’s stubble

• Recommendation is 500m

• Blackspot manager for Field Peas
• Available through DIPIRD (WA Ag Department)

Ascochyta blight Management
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• Fungicides
• Be mindful of the fungicide mode of action

• Systemic vs protectant
• Foliage not been sprayed is unprotected

• Chickpeas 
• Ensure spraying before the rain, each rainfall event
• Spray fortnightly when leaf wetness is common 

Ascochyta blight Management
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Botrytis Grey Mould
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Chocolate Spot



OFFICIAL

OFFICIAL

Botrytis Grey Mould

Crop Disease Pathogen

Lentil
Botrytis grey mould (BGM)

Botrytis cinerea
Botrytis fabae

Chickpea Botrytis cinerea

Vetch Botrytis grey mould (BGM)
Chocolate Spot Botrytis cinerea

Botrytis fabae
Faba bean Chocolate Spot
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Sowing Density
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Varietal Resistance

2020 – Lake Linlithgow – No fungicides – 29/09/2020

PBA Amberley
2.75 t/ha

PBA Samira
1.27 t/ha

PBA Bendoc
0.62 t/ha

Fiesta
0.72 t/ha
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2020 – Lake Linlithgow - Economics

 $-  $200.00  $400.00  $600.00  $800.00  $1,000.00  $1,200.00  $1,400.00

Carbendazim

Bixafen + Prothioconazole

Fludioxonil + Pydiflumetofen

Procymidone

Tebuconazole + Azoxystrobin

Gross Margin ($/ha)

Tr
ea

tm
en

t

PBA Samira

Had canopy 
closure 
application

All treatments except untreated had a tebuconazole at 4 node stage
Significant interaction between treatment and variety

Early 
Flowering
application
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• Agronomy is just as important as varietal resistance

• Choose a more resistant variety

• Fungicides are essential
• Be proactive and keep on top of disease – it is aggressive
• There are some good options for rotation of fungicides

• Environment is key

Botrytis Management
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Sclerotinia White Mould
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Sclerotinia White Mould

• Pathogens
• Sclerotinia Sclerotiorum
• Sclerotinia minor
• Sclerotinia trifoliorum

• Crops
• Most broadleaf
• Lentil, Chickpea, Field pea, Vetch, Canola
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Sclerotinia White Mould
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• Sow Clean Seed
• Crop rotations
• Choose resistant varieties
• Monitor for disease
• Understand the seasonal risk
• Optimise the fungicide strategy – Follow the product label
• Spray before rainfall events
• Remember plant growth post spray is unprotected
• Sprays are preventative not curative
• Protect the seed

Integrated Disease Management
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Varietal Resistance

https://nvt.grdc.com.au/nvt-disease-ratings
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Fungicide Options

https://www.apvma.gov.au/
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Fungicide Options

Active (Product) Group Max Sprays/crop Last Spray at growth Stage Crops
Copper M1 Faba bean, Field Pea
Mancozeb M3 Chickpea, Lentil, Faba bean, Field Pea, Vetch, Lupin
Metiram M3 Chickpea, Lentil, Faba bean, Field Pea, Vetch
Thiram M3 Seed Treatment Chickpea, Lupin
Chlorothalonil M5 Chickpea, Faba bean, Lentil, Field Pea
Thiram + Thiabendazole M3 + 1 Seed Treatment Chickpea, Lentil, Faba bean, Field Pea, Vetch
Carbendazim 1 2 Chickpea, Lentil, Faba bean, Vetch
Procymidone 2 2 Faba bean, Lentil
Tebuconazole 3 DMI Faba bean, Field Pea
Metalaxyl 4 Seed Treatment Chickpea, Field Pea
Boscalid 7 2 Lentil
Bixafen + Prothioconazole 7 SDHI + 3 DMI 2 BBCH60/61

BBCH69
Chickpea, Lentil, Faba bean, Field Pea

(Aviator XPro) Lupin (Sclerotinia)
Tebuconazole + Azoxystrobin 11 QoI + 3 DMI 2 Chickpea, Faba bean, Lentil, Field Pea, Vetch, Lupin(Veritas Opti)
Azoxystrobin + Cyproconazole 11 QoI + 3 DMI 2 BBCH75 Chickpea, Faba bean, Field Pea, Lentil 
(Amistar Xtra)
Pydiflumetofen + fludioxonil 7 SDHI + 12 PP 2 BBCH69 Pulse Crops(Miravis Star) 
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Start with a solid foundation
Where possible, select resistant or less 
susceptible varieties to reduce your reliance on 
fungicides throughout the growing season

Support with non-chem IDM to reduce disease pressure
• Stubble management
• Crop rotation
• Good hygiene

• Sow at the best time to avoid 
or tolerate disease

• Manage the green bridge

Use fungicides only when necessary & apply strategically
• Rotate modes of action
• Use mixtures (if available)
• Stay within label ratesFungicide

Non-Chemical 
Farm 

Management

Variety Selection

Fungicide Resistance Management
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AFREN resources



Australian Fungicide Resistance Extension Network

Mungbean powdery mildew (PM) in Queensland

Improving Powdery Mildew Management in 
Mungbean (USQ2202-001RTX)

2022-2024



Australian Fungicide Resistance Extension Network

Mungbean PM
• Common disease, caused by two pathogens:
 Podosphaera xanthii and Erysiphe vignae
• Yield losses up to 40% if appears before flowering; 

environmental conditions are conducive during the 
season; and left unmanaged.

• May have an impact on desiccation efficacy.
• Available fungicides:
 Tebuconazole (Group 3)
 Veritas Opti (Teb & azoxystrobin, Groups 3 & 11)
• Current recommendation: spray at first sign of disease 

and 2 weeks later, if needed.

Photo: Lisa  Kelly, QDAF
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• Industry practice: a “preventive” 
spray with insecticide applications, 
followed by one (or two) more 
fungicide sprays

• How many sprays are economical?

• App (Decision Support Tool): free,
      easy to use, reliable
 



Australian Fungicide Resistance Extension Network

2022-2024: 
Field trials in SE Qld to validate and 
demonstrate the value of the app

Improving Powdery Mildew Management 
in Mungbean (USQ2202-001RTX)



Australian Fungicide Resistance Extension Network
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An aerial image of a 
mungbean PM fungicide 
trial in 2023.
(Courtesy Neil Robinson)
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The severity of PM infection was significantly 
reduced by all fungicide treatments except 
Tebuconazole applied once, compared to the 
control (P<0.001).

No significant effect of fungicide treatments 
on yield (P=0.453) – PM appeared late in the 
season, at late flowering/green pod stages.

 The app did NOT recommend any sprays!
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2022-2024: field trials in SE Qld to validate and 
demonstrate the value of the app – conclusions:

• “Preventive” sprays are not needed.

• App recommendations have always resulted in the 
most economic disease management.

• Some of the trials were the first experiments that 
compared the efficacy of the two available 
fungicide products, Tebuconazole and Veritas Opti®, 
against mungbean PM.

Improving Powdery Mildew Management 
in Mungbean (USQ2202-001RTX)
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100% PM control is never achieved with foliar 
sprays – why?
We sequenced the DNA markers for resistance to 
Group 3 (tebuconazole) and Group 11 (azoxystrobin) 
fungicides in mungbean PM samples collected from 
diverse paddocks & experiments since 2019:
 * DNA marker for Group 3 resistance (G461S) 

detected in Px in two paddocks.
 * DNA marker for Group 11 resistance (G143A) 

detected in both Px and Ev, altogether in  four
 paddocks. 
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Conclusions:

• The app supports spray decisions against mungbean PM in a 
reliable way. The app’s recommendations are useful for FR 
management, in addition to calculating the immediate monetary 
value returns on sprays – if any.

• DNA mutations conferring resistance to both MoA groups that are 
available for mungbean PM control were detected in the lab in 
Qld samples, but their incidence appears to be low (monitoring 
needed).

• Mungbean PM control can be achieved in the field in an economic 
way with both MoA group fungicides.
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Further reading:



1. Avoid susceptible crop varieties
2. Rotate crops – use time and distance to reduce 

disease carry-over
3. Use non-chemical control methods to reduce 

disease pressure
4. Spray only if necessary and apply strategically
5. Rotate & mix fungicides / MoA groups

The Fungicide Resistance Five – for Mungbean PM

All mungbean varieties are susceptible to 
PM to some extent

Inoculum is airborne, difficult to control by rotation

Plant early in the summer season!

Use the app!

Two MoA groups are 
available



Australian Fungicide Resistance Extension Network
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