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TAKE HOME MESSAGES

e Proactive disease management, which combines variety selection, paddock
selection and appropriate fungicide use, provides proven sustainable and
economic disease control.

e Septoria tritici blotch (STB) reduced grain yield in highly susceptible wheat
varieties by 21% in the MRZ (Wimmera) during 2024. However, yield losses may
be reduced if sowing time can be adjusted as part of integrated control of STB.

e  Monitoring symptoms is critical for STB control. To maximize efficacy, apply
fungicides after the appearance of first symptoms on the lower canopy.

BACKGROUND

Septoria tritici blotch (Zymoseptoria tritici, STB), is a stubble-borne fungal disease of wheat,
that is now widespread and damaging in many parts of Victoria. In recent years, it has
become the most prevalent disease across Victoria’s medium (MRZ) and low (LRZ) rainfall
zones with grain yield losses of greater than 20% measured in susceptible crops during
seasons conducive for the disease. The increased incidence and distribution of the disease is
largely due to current intensive farming practices, including no-till and stubble retention,
which have led to inoculum build-up. During 2022, Agriculture Victoria (AgVic) and Birchip
Cropping Group (BCG) trials showed up to ~43% grain yield loss in addition to quality
reductions in susceptible varieties, demonstrating that losses can be greater during wet
seasons (Dadu et al., 2022).

To determine the best management practices suited to LRZ and MRZ for STB control,
Agriculture Victoria in partnership with the South Australia Research and Development
Institute (SARDI) — with supporting investment from GRDC — conducted 48 field experiments
over four seasons during 2021-24. This research revealed that yield losses can be
significantly reduced by avoiding susceptible varieties, adjusting sowing time, managing
stubble loads, rotating wheat with other crops, and using foliar fungicides. This article
summarises the results from two experiments conducted during 2024 in the MRZ, Victoria,
to optimise sowing time and fungicide timing for STB management.
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AIM
e To determine the effect of sowing time for management of STB in wheat.

e To optimise fungicide application timing for better efficacy of STB control.

METHODS

1. Experiment 1: Sowing time as a strategy for STB management

During 2024, two field experiments with two time of sowings — one sown on 24 April (early)
and one sown on 21 May (late) — were compared in the MRZ at Longerenong, Victoria. Each
experiment included three wheat varieties (Hammer CL Plus (MSS), Scepter (S) and Razor CL
Plus (SVS)) in six replicates and two treatments (inoculated with +/- disease) sown in a
randomised block design (Table 1). Both experiments were assessed for disease severity,
grain yield and quality.

2. Experiment 2: Optimise fungicide timing for better efficacy

During 2024, one field experiment was conducted in the MRZ at Longerenong, Victoria. The
experiment was sown to a susceptible variety, Scepter, and inoculated with infected stubble.
The experiment was visually monitored for disease, and fungicide treatments applied at
incremental disease levels with effects compared to a minimum disease control (Table 2). All
the treatments were replicated six times and assessed for disease severity, grain yield, and
quality.

Table 1. Sowing time experiment treatment outline for both early and late sown experiments*

Treatment Product Active ingredient (gai/L) Rate

Minimum Jockey Stayer® + Fluguinconazole 167g/L + 300mL/100kg

disease Elatus™ Ace® at Benzovindiflupyr 40g/L + seed + 500 + 600
Z31 + Maxentis® Propiconazole 250g/L + and 125mL/ha
at Z39 and Azoxystrobin 133g/L +

Soprano® at Z55 Prothioconazole 100g/L and
Epoxiconazole 125g/L

Maximum No disease control with STB infected wheat stubble and nil fungicide in
disease season

*Triadimefon applied at 300mL/ha to all plots to selectively control stripe rust.
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Table 2. Fungicide timing experiment treatment outline*

Treatments/Fungicide

Active ingredient

application timing Product (gai/L) Rate
Benzovindiflupyr 40g/L +
™ ®
Symptomless Elatus™ Ace Propiconazole 250g/L 500mL/ha
. . Azoxystrobin 133g/L +
®
First symptoms Maxentis Prothioconazole 100g/L 600mL/ha
. Azoxystrobin 133g/L +
®
Secondary symptoms Maxentis Prothioconazole 100g/L 600mL/ha
Benzovindiflupyr 40g/L +
Symptomless + Elatus™ Ace® + Propiconazole 250g/L + 500 +
Secondary symptoms Maxentis® Azoxystrobin 133g/L + 600mL/ha
Prothioconazole 100g/L
Fluguinconazole 167g/L +
Jockey Stayer® + Benzovindiflupyr 40g/L + 300mL/100kg
Minimum disease Elatus Ace™® at 731 Propiconazole 250g/L + seed + 500 +
+ Maxentis® at Z39 Azoxystrobin 133g/L + 600 and
and Soprano® at Z55 Prothioconazole 100g/L 125mL/ha

and Epoxiconazole 125g/L

Maximum disease No disease control with STB infected wheat stubble and nil fungicide

in season

*Triadimefon applied at 300mL/ha to all plots to selectively control stripe rust.

RESULTS AND INTERPRETATION

1. Sowing time as a strategy for STB management (Experiment 1)

Septoria tritici blotch (STB) severity significantly varied with sowing time, variety, and
fungicide application. Early sowing in April demonstrated grain yield losses of up to 21%
(~1.2t/ha) in susceptible varieties because of higher STB infection levels, which were
recorded up to 33% at the late flowering stage (Table 3). However, when sowing was
delayed by about a month and still within the optimal sowing window, the risk from disease
significantly reduced and no yield losses were recorded. Equally, by avoiding susceptible
varieties yield loss was minimised, even when sown early. Early sowing allows for more
disease infection cycles causing significant yield loss, while delayed sowing would avoid early
release of spores from stubble, delay primary infection, and reduce risk of yield loss.

Higher STB severity in the early sown experiment also affected grain quality of Scepter (S)
and Hammer CL Plus (MSS), with a small increase in screenings and reduction in 1000 grain
weight, but did not affect protein (data not shown). Late sowing did not affect the grain
quality of any of the three wheat varieties.

These experiments clearly highlighted the benefit of integrating different management
strategies to avoid disease impacts which may even mitigate the need for fungicide
intervention. The finding of reduced impacts of STB from avoiding susceptible varieties and
delayed sowing is consistent with the findings of Murray et al. (1990). With increasing
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occurrences of fungicide resistance in diseases in Victoria, it is beneficial to have strategies
that can suppress disease severity.

Table 3: Septoria tritici blotch (STB) severity and grain yield of wheat varieties with (Max) and
without (Min) disease, sown in separate experiments on 24 April (early) and 20 May (late) at
Longerenong (MRZ), Victoria, 2024.

Disease severity”
(% leaf area affected) in Grain yield (t/ha)
Max. treatment

Variety Ratingt
Early sown Late sown Early sown Late sown
2; :;p 1; :;t Max.© Min. Loss (%)° Max. Min. Loss (%)
Hammer CL Plus MSS 122 1@ 5.50 5.93 0 6.01 6.03™ 0
Scepter S 31° 5¢ 5.21 6.30* 17 6.09 6.57™ 0
Razor CL Plus SVS 33b 3b 4.51 5.69** 21 5.69 5.72™ 0
P 0.001 <0.001
LSD (0.05) 10.4 1.1

AWithin column means with one letter in common are not significantly different (0.05). ** =
statistically significant at 1% and * = 5%; ns = not statistically significant when the Max and Min
treatments were compared. EDate of assessment and Zadoks growth stage. ¢ Max. = Maximum disease
treatment (No disease control with 1kg STB infected wheat stubble); Min. = Minimum disease
treatment (No stubble, seed (Fluquinconazole 167g/L @ 300mL/ha), Foliar applied fungicide at Z31
(Benzovindiflupyr 40g/L + Propiconazole 250g/L @ 500mL/ha) + Z39 (Azoxystrobin 133g/L +
Prothioconazole 100g/L @ 600mL/ha) + Z55 (Epoxiconazole 500g/L @ 125mL/ha). ° Yield loss % for
each variety was presented as % yield decrease vs the minimum disease treatment. EDadu (2024)
Cereal Disease Guide 2024.

2. Optimising fungicide time and efficacy (Experiment 2)

Fungicides effectively suppressed STB infection in Scepter (S) and increased grain yield by
13% when compared to the untreated treatment (Table 4). In addition, grain retention and
1000 grain weight were also improved (Table 5). Fungicides were more effective when
applied after STB symptoms were detected in the crop. This finding contradicts the general
consensus that preventative applications are more effective for STB control. However, a pre-
emptive foliar application alone did not provide complete control and an additional
application was needed, increasing the economic cost of the management. The long latent
period (~30 days), which is the time between infection and appearance of first symptomes,
poses challenges for timely fungicide application. Delaying application could lead to
underestimation of the disease risk and lead to yield loss, while applying too early may result
in suboptimal control.

Therefore, monitoring symptoms in wheat crops for STB is critical to improve the efficacy of
applied fungicides. Early season STB infections typically affect lower leaves in the canopy. As
the canopy develops, disease progresses upwards to the yield-contributing flag leaves when

OFFICIAL



there is sufficient rain to support epidemic progression. The application of fungicides upon
detection of the first symptoms in the lower canopy can intercept latent infections early in
the upper canopy, offering better control.

In this experiment, the first symptoms of STB were detected on the lower canopy at stem
elongation stage (Z37), much later than the traditional stage (Z31) routinely used for
fungicide application. The secondary symptoms were marked as symptom appearance on
the flag leaves, which were detected around the early booting stage (Z41). Given the below
average seasonal conditions during 2024, single fungicide application at either of the growth
stages provided levels of protection from STB equal to a dual or a triple application strategy.
This supported previous season results that use of multiple fungicide applications would not
be economical in seasons with dry weather.

Table 4: Septoria tritici blotch (STB) severity (%) in the wheat variety Scepter (S) in response to
different fungicide treatments at Longerenong, Victoria during 2024

Disease severity (% leaf area affected)”

Treatments 19 Aug 13 Sep 22 Sep
Z39°8 255 265
Maximum disease 9d 19° 45¢°
Symptomless 42 10° 25¢
First symptoms 5P 52 8be
Secondary symptoms 7¢ 8P 12¢
Symptomless + Secondary symptoms 42 42 32
Minimum disease 6° 42 2°
P <0.001 <0.001 <0.001
LSD (0.05) 1.2 2.9 5.8

AWithin column means with one letter in common are not significantly different (0.05). 8Date of
assessment and Zadoks growth stage.
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Table 5: Grain yield and quality of wheat variety Scepter (S) infected with Septoria tritici blotch
(STB) in response to different fungicide treatments at Longerenong, Victoria, 2024.

Grain Yield . . .
Protein Screenings Retention

Treatments (‘t"/(::) e %) <2.2mm >2.5mm” e
Maximum disease 5.2 - 10.3 4.4 87.7° 44.3%
Symptomless 5.7 - 10.3 4.7 87.3? 44.1°
First symptoms 5.8 - 10.2 4.4 88.6%¢ 44.9%
Secondary symptoms 5.9 - 10.5 4.2 89.7b¢ 46.2°
Symptomless + Secondary symptoms 5.8 - 10.4 3.9 90.5°¢ 46.3°
Minimum disease 5.9 13 10.5 34 93.5¢ 49.4°
P 0.109 0.716 0.147 <0.001 <0.001
LSD (0.05) ns ns ns 2.41 2.02

AWithin a column, means with one letter in common are not significantly different (0.05). 8Yield gain %
is the percentage yield increase vs the untreated control.

CONCLUSIONS

Septoria tritici blotch (STB) is now the most common foliar disease of wheat in Victoria's
medium-rainfall (Wimmera) and low-rainfall (Mallee) zones. In 2022, grain yield losses in the
Wimmera exceeded 40%, while in 2023 losses in the Mallee reached up to 10% (Dadu et al.,
2022, 2023). These findings underscore the critical need for effective management strategies
to control STB.

From 2021 to 2024, Agriculture Victoria (AgVic), in collaboration with BCG, conducted many
field experiments in the Wimmera and Mallee (Dadu et al., 2021, 2022, 2023). These studies
highlighted that the economic outcomes of disease management strategies vary depending
on factors such as grain yield potential, variety selection, seasonal conditions, fungicide use,
stubble loads, and crop rotation practices.

In summary, losses were minimised by implementing the following integrated disease
management (IDM) strategies:

Variety selection: Planting resistant varieties is strongly recommended where possible. In
the Wimmera and Mallee regions, yield losses can be substantially reduced by selecting
varieties with at least a MS and MSS rating, respectively, without relying on fungicides. In
contrast, continuous cultivation of susceptible varieties significantly elevates the risk of yield
loss from STB (Murray et al., 1990; Dadu et al., 2022).

Paddock selection: Avoid planting wheat-on-wheat as STB is a stubble-borne disease. A
break of at least a year has proven effective in reducing inoculum carryover. However,
wheat sown following a break crop remained vulnerable to wind-blown spores from wheat
stubble in surrounding paddocks, emphasising the importance of implementing further
measures for effective disease management.
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Stubble management strategies: Manipulating stubble loads through methods such as
burning or baling has been shown to reduce inoculum levels and decrease early in-crop
disease risk.

Seasonal conditions: Wet, cool conditions (15-20°C) with frequent rain or dew create an
environment conducive to high levels of STB infection. In wet years with frequent rain
events, STB pressure is generally higher, leading to more severe disease outbreaks (Murray
et al., 1990; Dadu et al., 2022). Alternatively, in drier seasons, disease pressure is typically
lower due to reduced moisture and fewer opportunities for infection. However, localised
outbreaks can still occur if specific rainfall events create favourable conditions.

Sowing time: Avoid early sowing, especially when using susceptible varieties. STB spores are
typically released from stubble early in the season, and delaying planting allows crops to
avoid this initial spore release. Sowing later can limit crop exposure to multiple infection
cycles, effectively reducing the overall risk of disease.

Use of fungicides and timing of application: Fungicides have proven effective in suppressing
STB infection, but their application can generally be avoided in seasons with below-average
rainfall and where grain yield potential is less than 3t/ha. For example, in 2021, fungicide use
in both the MRZ and LRZ was not economical (Dadu et al., 2021). However, when susceptible
varieties are sown in wet seasons, fungicide strategies should include applications at both
growth stages 31 and 39 (Dadu et al., 2022). To maximise efficacy, the timing of fungicide
applications should align with disease progression. Applications made after symptoms
appear in the lower canopy have been shown to provide better control than pre-emptive
applications made before symptoms are detected.

This study did not focus specifically on fungicide choices, but it is important to note that STB
populations have the potential to develop resistance to fungicides, so their unnecessary use
should be avoided. Based on historic studies by NSW DPI, it is known that reduced sensitivity
to the triazole (DM, Group 3) fungicides is well established in Victoria. Furthermore, a
sample tested in 2024 revealed that the presence of a resistance mutation to strobilurin
fungicides (Qol, Group 11) which is concerning. It is recommended to consult the Australian
Fungicide Resistance Extension Network (AFREN) and follow their fungicide resistance
management strategies to help mitigate the risk of resistance development in STB
populations. For more information on fungicide resistance, go to the website
www.afren.com.au.
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