i o AR,

Stubble management to improve seeding efficiency
and crop establishment (a GRDC NGN investment)

KEY LEARNINGS TO DATE

e Responses to biological and nutritional treatments were highly site-specific and strongly influenced by seasonal
conditions, with environmental factors alone driving substantial stubble breakdown even in untreated controls.

e Digest-It consistently delivered the strongest effect on physical stubble breakdown across both sites, while Res+®
and UAN showed smaller, less consistent responses.

e  Baseline soil nitrogen levels (particularly at Tenderden) may have contributed to increased residue breakdown in
some treatments, alongside evidence of early nitrogen immobilisation during decomposition.

e  Early crop establishment and NDVI showed minimal treatment benefit, reinforcing that it is likely no single “silver
bullet” exists and that effective stubble management requires an integrated, whole-of-system approach.

BACKGROUND

As stubble loads rise across high rainfall zones with increasing production, growers are balancing the benefits of residue
retention with challenges at seeding. Heavy cereal residues can hinder sowing efficiency, limit crop establishment, and
increase concerns about early-season nitrogen tie-up. In canola, achieving even establishment through heavy barley
stubble remains a key issue across the Albany Port Zone.

Rather than using burning or cultivation, which risk erosion and reduce ground cover, growers are exploring more
sustainable options. Targeted summer applications of biological and nutritional products are being investigated to
accelerate residue breakdown, minimise nitrogen tie-up, and improve nutrient access at establishment.

In 2025, Stirlings to Coast Farmers ran small-plot trials at Frankland River and South Stirling, with larger demonstrations
at Kendenup and the South Stirlings. Results showed responses to biological and nutritional products were generally
variable and small. Stubble system and seasonal conditions had a greater impact on crop performance than product
choice. Notably, standing stubble consistently reduced early nitrogen tie-up compared to tilled systems, with higher
plant tissue nitrogen observed. Some products, such as Res+, occasionally improved establishment, but results were
inconsistent. Late summer application timing may also have limited treatment effectiveness.

These outcomes prompted a shift to larger, farmer-managed strip trials implemented earlier in the season. This
approach aims to better detect the effects of Res+®, Digest It, and UAN under commercial conditions, while also
improving demonstration value for growers.

METHODOLOGY

In 2026, Stirlings to Coast Farmers established two paddock-scale strip trials at Tenterden and South Stirling on heavy
2025 barley stubbles going into canola in 2026. Each site includes four replicated treatments:

e Res+ ®(1.2 L/ha)

e Digest-It (3 L/ha)

e UAN (60 L/ha)

e Untreated Control (UTC)

The Res+ ® treatment was applied in Early February, whilst the remaining treatments were applied in Early March with
rain.

Using AAGI-guided strip trial design, treatment strips are a minimum of 200 m long and matched to commercial header
width (12 m / 40 ft) to ensure robust, farmer-scale comparisons under commercial conditions. Host growers manage all
sites using best-practice agronomy through to harvest.
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Key measurements include:

e Soil nitrogen (baseline, pre-seeding and post-harvest)
e  Stubble breakdown (mesh bags)

e  Crop Establishment

e NDVI

e  Early tissue testing

e  Harvest Yield

RESULTS TO DATE FROM 2026

Baseline Nitrogen & pH

Baseline soil testing, conducted early March, at Tenterden indicated relatively high background available nitrogen
levels (Total N 101 kg/ha — 0-30cm) compared with the baseline results at South Stirling (Total N 44.3 kg/ha —
0-30cm). The recorded pHCa for 0-10cm at Tenderden was 6.18 and at South Stirling 4.7, reducing only slightly with
depth at the Tenderden site.

Pre-seeding Nitrogen — After treatments applied

Interestingly samples analysed for available nitrogen just prior to seeding showed that levels at the Tenderden site
had dropped somewhat compared to the baseline (Figure 1). Across the stubble treatments at this site, nitrogen
levels were relatively similar except for the Res+® where levels were lower.

At the South Stirling site nitrogen levels in the untreated control (UTC) jumped up, however, were lower and
relatively consistent across UAN and Digest-it treatments, and slightly lower again in the Res+® treatment (Figure 1).

The lower nitrogen levels observed in the Res+ treatments may indicate increased microbial immobilisation of
nitrogen during accelerated stubble decomposition, where microbes utilise available nitrogen to break down high
carbon cereal residues. Similar trends in the UAN and Digest-it treatments at South Stirling may also explain the
reduced nitrogen levels, compared to the untreated control. However, these results represent only an early-season
snapshot, and ongoing mineralisation, rainfall and crop uptake throughout the season will continue to influence
plant-available nitrogen levels.
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Figure 1: Pre-seeding total available nitrogen (kg/ha) for the top 0-30cm of soil
profile, Tenterden & South Stirling, April 2026.
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Stubble Bags — to quantify stubble breakdown (or try to!)

A measured quantity of stubble was placed in natural material mesh bags and left on the soil surface post application
of the treatments in an effort to quantify stubble breakdown. In both trials, stubble loads in all treatments (including
the UTC) were reduced between application and seeding (60-day period), likely a result of both seasonal conditions and
treatment effects (Figure 2). Digest-It recorded the greatest reduction at both sites, particularly at Tenderden where
stubble load decreased from 6.1 t/ha to 2.4 t/ha.
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Figure 2: Stubble Biomass (dry matter t/ha), Day of Application vs Pre seeding, Tenterden & South Stirling, 2026

The untreated control at both sites also showed substantial reduction in dry matter (t/ha), highlighting the influence of
rainfall and background microbial activity. Figure 3 shows the stubble breakdown as a percentage of the UTC at each
trial site. It clearly shows Digest-it had an increased stubble breakdown compared to the UTC, however, UAN did not,
and Res + ® did but only at the Tenderden site.
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Figure 3: Stubble breakdown as a percentage (%) adjusted against the untreated control, Tenterden & South Stirling.
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Visual Observations — Post Seeding

There were no observable visual differences between treatments at the South Stirling site, however, this was not the case at the
Tenderden site. Figure 4 shows photos of the Tenderden treatments compared to each other. There was an observable difference in

trash flow, post-seeding, at this site.
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Figure 4: Photos comparing the stubble trash-flow for each treatment at the Tenderden Trial, April 2026.
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Crop Establishment

Crop establishment was assessed when most plants were at the 3—4 leaf stage, although some were still emerging,
indicating establishment was still underway. This was especially evident at the Tenderden site, where low soil moisture
may have contributed to split germination. Differences between treatments may change as later-emerging plants
establish. A follow-up assessment will be conducted in one month to confirm final plant numbers.

At the time of assessment, crop establishment at the Tenderden site was significantly lower than at South Stirling and
there was very little difference in plant numbers between the treatments implemented at each site (Figure 5).
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Figure 5: Establishment of canola (average plants/m2), South Stirling &
Tenderden, May 2026.
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NDVI

Multispectral drone flights to assess NDVI at the Tenderden and South Stirling sites were undertaken in mid-May. NDVI
results at both sites showed minimal differences between treatments, and as expected, were generally lower at the
Tenderden site due to lower plant numbers (Figure 6). The NDVI map (Figure 7) showed the slight advantage in NDVI
of the Digest-it treatment, however, considerable spatial variability was still present across the paddock. The NDVI map
for South Stirling (Figure 7) highlighted a strong paddock variability trend, with higher biomass in the upper portion of
the site and lower biomass through the lower strips (13-15), regardless of treatment applied.

Overall, the NDVI maps visually demonstrated that environmental factors such as soil type, moisture availability, or
paddock variability had a greater influence on crop vigour than the applied stubble treatments.
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Figure 6: Average NDVI readings at 2-3 leaf stage, South Stirling & Tenderden,
May 2026
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Figure 7: NDVI Maps for Tenderden (L) & South Stirlings (R), May 2026.
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SUMMARY

Overall, results from the 2026 broadscale strip trials indicate that while biological and nutritional stubble treatments can
influence residue breakdown and early crop performance, responses remain highly site specific and heavily dependent
on seasonal conditions. Digest-It consistently demonstrated the strongest response for physical stubble breakdown
(mesh bags) across both sites, while Res+ and UAN generally produced smaller or less consistent effects. Baseline soil
nitrogen levels may also have contributed to the increased breakdown of stubble in the Digest-it and the Res + ®
treatments at the Tenderden site. Importantly, the high level of stubble breakdown observed in untreated controls
suggests that environmental conditions alone have driven substantial residue decomposition in both trials.

Early establishment and NDVI results indicate that treatment benefits on crop performance were relatively limited at
this stage of the season, reinforcing the need to re-assess NDVI, nitrogen dynamics, and final yield to gain a clearer
picture. These findings continue to highlight that there is unlikely to be a single “silver bullet” for stubble management,
with successful outcomes more likely to come from integrating residue management strategies with sound agronomy

and seasonal conditions.
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