Effective use of Fungicides

Can we use less so they last longer!

Nick Poole & Darcy Warren — FAR Australia
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The map of fungicide resistance in grains

Sensitivity

Resistance

L = Lab detection
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RS = Reduced sensitivity

Barley Powdery Mildew — Group 3 (DMI)
Barley Net Form Net Blotch — Group 3

Barley Net Form Net Blotch — Group 7 (SDHI)
Barley Net Form Net Blotch — Group 11 (Qol)
Barley Spot Form of Net Blotch — Group 3
Barley Spot Form of Net Blotch — Group 7
Wheat Powdery Mildew — Group 3

Wheat Powdery Mildew — Group 11 (strobilurins)
Wheat Septoria tritici blotch — Group 3
Wheat Septoria tritici blotch — Group 11
Canola Blackleg — Group 2 (MAP-kinase)
Canola Blackleg — Group 3

Ascochyta Blight of Lentil — Group 1 (MBC)
Botrytis Grey Mould of Chickpea — Group 1

R = Resistance



Fungicide Resistance Management - Fungicides are our last line of
defence!

Use fungicides only when necessary & apply strate

Support with IDM to r
Non-Chemical

Farm
Management

 Sow at the best time to avoid
n or tolerate disease

* Manage the green bridge

Where possible, select resistant or less
susceptible varieties to reduce your reliance on
fungicides throughout the growing season

Variety Selection
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The Fungicide Resistance Five!

|. Avoid susceptible crop varieties

2. Rotate crops — use time & distance to reduce
disease carry-over

3. Reduce disease pressure using non-chemical
\ control methods

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



Fungicides: What are the 3 principal modes of action?

Activity group Chemical family Example active Mode of action
(target site) ingredients
3 DeMethylation  Triazoles Epoxiconazole Sterol
Inhibitors (DMI) Propiconazole biosynthesis
Prothioconazole inhibitors (cell
Tebuconazole membranes)
Flutriafol

Fluguinconazole (s.trt)
Cyproconazole (mixture)
Mefentrifulconazole

Yellow leaf spot in wheat
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Fungicides = What active ingredients have we got?

Activity group Chemical family Example active ingredients
(Target site)

7 Succinate SDHI - Pyrazole Fluxapyroxad (s.trt & foliar) Respiration
Dehydrogenase carboxamides Sedexane (s.trt) inhibitor
inhibitors Penflufen (s.trt)

Bixafen (foliar)
Benzovindiflupyr (foliar)
Pydiflumetofen (foliar & s.trt)
canola only

Fluopyram (s.trt) canola only

Septoria tritici blotch in
wheat

FARY



New Cereal fungicides = new actives and modes of

FRAC Group

Code

50

NEW
PERMIT
(Wheat)

21
Not yet
APPROVED

13

NEW
PERMITs in
Wheat

13
NEW
PERMIT

Activity Group
(target site)

Actin disruption
arylphenyl-
ketones

Quinone inside
inhibitors (Qil)

Signal
transduction
(mechanism
unknown)

Signal
transduction

Chemical Family

benzophenone
fungicide

Picolinamide
fungicde

azanaphthalenes

azanaphthalenes

Example active
ingredients

Metrafenone
(Vivando —
300mL/ha)

Florylpicoxamid
(Telbek Adavelt)

Quinoxyfen (200-
300mL/ha)

Proquinazid (Talendo
— 250mL/ha)

action (permitted until end of May 2027)

Mode of action
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growth Powdery mildew in
wheat strength of
permitted fungicides

Respiration

inhibitor (Cell

mitochondria)

Spore

germination

/appressoria

inhibition Septoria tritici blotch
in wheat strength of

Spore Qil

germination
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Fungicides are essentially protectants — why?

Fungicides work best on the leaves present
at time of spraying — why?
Systemic Activity is limited to moving to the leaf tip

Systemic fungicide droplet

To be curative the fungicide has to control the
disease in the latent (hidden) phase

m—— —_— All fungicides have limited ability to do this (maximum
Leaf cross section :__ ' T curative activity typically being 7-10 days).
Diseases with short latest periods (7 days or less) present
— == = . '_"'._}:'_' e '»_ : little opportunity to control disease in its latent phase e.g.
Leaf tip =—tp Yellow leaf spot and Powdery Mildew. Fungicides are

primarily protectants for these diseases

Curative activity is also one of the first properties of a

. . . L. . systemic fungicide to be reduced by fungicide resistance
Therefore, in summary the most effective way to use a foliar fungicide is

1. To determine which leaves of the crop canopy are most important to FA@

protect.
2. Remembering that your best protection will be provided before the ﬁﬂzgxg:ﬂassmmnw QQ GBEEC

leaves show infection (even if lower leaves do show infection). EXTENSION NETWORK




Fungicides such as the strobilurins (Group 11 Qols)
are “super protectants”

Trifloxystrobin Picoxystrobin
Kresoxim-methyl Azoxystrobin
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FA / Azoxystrobin (Az) — e.g. Amistar Pyraclostrobin — e.g, Opera ?SzgiﬁB?:EsmTANCE &Q ?ﬂg%??;;i

NOSERRSES Activity is primarily associated with leaf surface EXTENSION NETWORK .



Why do we apply fungicides - to make money!

Not to control disease!

Flag leaf

Not to create green leaf!

Not to prevent fungicide resistance or a breakdown
in genetic resistance!

So the key question is what part of the J?olant do we

aim to protect in order to make money: 6530-31 6532 6533 6539 6559

Leaf 4 Leaf 3 Leaf 2 Flag Ear
(Flagminus3)  (Flagminus2)  (Flag minus 1)

To make money

* Think disease and plant (not just disease), remembering it’s
the plant that expresses the benefit of a fungicide.

At which approximate growth stage do the important leaves emerge?



AUSTRALIA

Target the money leaves — why, which and when?

Flag leaf

Head & Stem

Flag-2

Flag-3

GS30-31 G532 GS33 G539 G559
Leaf 4 Leaf 3 Leaf 2 Flag Ear
(Flagminus3)  (Flagminus2)  (Flag minus 1)

At which approximate growth stage do the important leaves emerge?
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Disease management
strategies for barley

Darcy Warren— FAR Australia
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Longer Season — HRZ (based on two fungicide | FAO

inputs) l2nc| timing

3-4 weeks (539-49

Isttiming < >

Disease pressure potential is high (NFNB, SFNB, 6236229
Scald) either by virtue of cultivar, or rotation position,
or both

Two approaches

a. At sowing with follow up foliar spray??

b. Two spray foliar programme GS30-31  GS32 GS33 G549 GS59
Shorter Season — low to medium rainfall (based Leakdl leafd  [esfd Tetawns Ear

on 1 fungicide input max)

One foliar spray or at sowing?

v

Repeated over subsequent years in high disease
pressure scenarios

Adopt IDM better genetics, rotations, etc
Apply follow up MoA just to control resistant isolates

when no fungicide was justified as disease pressure GS30-31  GS32 G533 G549 GS59 \& GRDC
reduced by dry weather Leaf 4 Leaf 3 Leaf 2 Tstawns Ear EnELCmaT
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Triple mutant NFNB strains
combine resistance & reduced
sensitivity to overcome all three
fungicide modes of action.

SDHls DMls Qol (partial)
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FA Can no longer properly control NFNB with %GRDC
fungicides (Vic 2023-24)!

100.0 Treatment
E 90.0 GS00 G530 G539-45 G559
X
E 80.0 1 N N
8 70.0
- 2 -— Opera 500 mL/ha -—
‘f_|° 60.0
2023 L 500 } } 3 -— Aviator Xpro
c
500mL/ha
S 400 ad
S 300 4 -— Aviator Xpro Opus 500mL/ha
>
ﬁ 20.0 500mL/ha
Z 100 5 — Opera 500 mL/ha Aviator Xpro
=2
0.0 500mL/ha
’
1 2 3 4 > 6 7 8 ° 10 1n 12 bQ 6 - Opera 500 mL/ha Aviator Xpro Opus 500mL/ha
40 Treatment Number (As per table) ’b(\ X 500mL/ha
& \X“&(\ 7 Systi
c a (7 ystiva —
5 ° e\"& .(O\ .\6@
G O O 8 Systiva Opera 500 mL/ha —
2 30 b ab o c,o(\ W\
= o _
% 1()‘"0 OS\‘\O 9 Systiva Opera 500 mL/ha
S\E, (-\\(,3 10  Systiva Opera 500 mL/ha Opus 500mL/ha
-.Z" 20 C c \> _ _
2024 s cd 11 Systiva  Opera 500 mL/ha Aviator Xpro
2 cd cd cd cd 500mL/ha
n d d
g 10 12 Systiva  Opera 500 mL/ha Aviator Xpro Opus 500mL/ha
& H H 500ml/ha
z
0
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AUSTRALIA

Paddock
Hygiene
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Leaf layer at GS31 AUSTRALIAN
O Standing O Cultivated O Burnt Neo CL, earlyjune 2025 sown. FUNGICIDE RESISTANCE
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Regional Disease
Management
strategies for wheat

Nick Poole — FAR Australia
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o Are we over spending on fungicides in WA wheat

crops?

FAR GEN Trials 2024 - Yields of wheat varieties in the HRZ in 2024 with a three spray fungicide
programme and without— Frankland River (HRZ WA) v Gnarwarre (HRZ VIC)
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So why the difference?

Absence of two diseases in WA wheat is reducing the economics of fungicide
application compared to the eastern states

Stripe rust Septoria tritici blotch

[




FAPC) Strategies in susceptible cultivars need to ..............

] Ist Spray GS31-32 ‘ ‘2nd Spray GS39
Mind the gap! /%@%\

B Unsprayed tissue E

B8 Sprayed tissue
I@ Flutriafol at sowing —

Stripe rust
susceptible varieties

(532 G533 6539 GS59
Leaf 3 (F-2) Leaf 2 (F-1) Flag Leaf Ear

& Monitor the gap!



Strategies for MRZ and LRZ regions — Dry weather
fungicide effect

MRZ and particularly LRZ regions give much smaller benefits to foliar fungicides.
Conditions for disease development generally not as favourable.
Look to avoid spraying foliar sprays pre stem elongation (profit & resistance risk).

If foliar acting SDHIs or Qols used at sowing with no follow up do something
different next year.

Typically drying |
environment = /|

\
lower humidity = “ /
less need for ' '“
fungicide A "._—«
\ | \‘%%‘ «ﬁf:f -

(3S30-31 GS 32 GS33 GS39

Flag-2 Flag-1 Flag leaf Ear | S‘tri.pe rust control in wheat



FARD  Wheat strategies - key points

* Apply fungicides based on economics — protect the “money leaves” unless dry weather is
already protecting them!

* Then consider if profit can be maintained & resistance risk mitigated

* Use IDM principles to delay fungicide application
* Fewer applications
* Easier to assess seasonal prospects later in stem elongation (at flag leaf if possible)
* Fungicide protects all leaves at flag leaf GS39 (spraying earlier = 2 sprays, if disease pressure high)

* If susceptible scenario (e.g. rotation position or cultivar) base decisions on 4 key timings:

* At sowing —VWheat Powdery Mildew control if flutriafol still active in the region (otherwise permitted
mildewcide only option if disease severe).

* Zadoks GS31, GS39 and GS59 — More flexibility to make different timings work when you don’t have
stripe rust or Septoria tritici blotch at GS31.

* In WA consider straddle strategies (GS33 & GS55-59) where no early disease evident at GS3 1
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Effective use of Fungicides

Can we use less so they last longer!

Questions

Nick Poole & Darcy Warren — FAR Australia
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