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Hyper-Profitable Crops – NGN cereal 
crop phenology investigation

Project conducted by FAR Australia funded by GRDC NGN.

Stirlings to Coast Farmers had a supporting role in this project.

Key Messages

•	 A mild season with good starting soil moisture and a soft finish (581mm GSR April-November) 
supported grain yields of between 2.81 – 5.51t/ha, across three cereal species and three sowing 
dates on forest gravel in the Albany Port Zone.

•	 Very wet soil conditions in July and August may have reduced the overall value of the higher-than-
average GSR through transient anaerobic conditions; however direct water logging effects were 
not noted in the trial.

•	 Cereals sown early may have suffered cold temperatures during flowering in late August and early 
September.

•	 Neo CL spring barley was the highest yielding variety at every sowing date (9th April, 28th April & 
20th May), showing stable performance and consistently the greatest profitability.

•	 Spring barley compensated for yield in the early April sowing through strong tillering during the 
whole growing season.

•	 Spring wheat and oat varieties gave their highest yields when sown in late May, while winter 
wheats, AGTB1007 winter barley and Neo CL spring barley gave no significant response in yield to 
changing sowing window.

•	 Grain quality was strongly influenced by time of sowing, with wheat quality generally declining in 
the late May sowing due to higher screenings and lower protein. Barley generally went feed, apart 
from Neo CL in the late May sowing that had higher test weights. Oat test weights drove grade 
improvements with later sowing having higher quality than earlier sowing.

•	 Profitability largely followed yield, except for longer season spring wheats maintaining stronger 
margins in the late April sowing due to higher grain quality.

BACKGROUND

This two-year investment follows on from a one-year pilot project run in the Esperance and Albany port 
zones in 2024 (FAR 2403 001SAX). The project looked at maximising the productivity of early sown cereals 
by investigating winter wheat and winter barley cultivars versus spring wheat, barley and oat germplasm 
when sowing date is moved from late March/early April to mid-May in the Frankland River region of the 
Albany Port Zone.
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Although the project does not treat management inputs as a variable in the trial, it is planned to observe the 
need for agrichemical inputs and nutrition, recognising that earlier sowing, particularly in the Albany Port 
Zone, will increase disease pressure in crops such as barley.

METHODOLOGY

One trial with three times of sowing (early April (9th), late April (28th), and mid-late May (20th) took place 
at Frankland River in the Albany Port Zone in the 2025 season. The site was set up in autumn 2025 to 
compare 12 varieties from 5 groups of cereal species as the first cereal following canola in the rotation (Table 
1). Development (phenology) of the different cereal species and types (spring vs winter) were monitored 
weekly; reflectance (NDVI) throughout the season, disease pressure at flag leaf and grain fill, dry matter 
content at harvest, the crop canopy composition (tillering), and grain yield and quality were all assessed. The 
site was based on forest gravel soil over clay in the high rainfall zone (HRZ), GSR 581mm (April – November).

All sowing dates in the trial were subject to the same level of agronomic input in terms of basal fertiliser, 
overall nitrogen and agrichemical input, although the enormous range in phenology (see results section) 
meant the timings of products varied on occasions, particularly for disease management.

Spring Winter

Wheat

•	 Shotgun (main season)
•	 Brumby (main season)
•	 Genie (long season)
•	 Denison (long season)

•	 Brighton
•	 Mowhawk

Barley

•	 Neo CL (main season)
•	 Ember (tested as 

IGB21130,
•	 long season)

•	 AGTB1007*
•	 KWS Donau*

Oats
•	 Goldie
•	 Minnie

Table 1. Treatment varieties.
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RESULTS AND DISCUSSION

Yield

Neo CL was the highest yielding variety in every time of 
sowing (TOS), and its yields were not statistically different 
across the TOS, consistently yielding over 5t/ha (Figure 
1). Only spring wheats Denison, Genie and Brumby in 
TOS 3, and long season spring barley Ember in TOS 1 
gave statistically similar yields to Neo CL. Neo CL showed 
adaptability to early April sowing by producing more 
heads/m2, averaging 6.4 heads/plant by the time the crop 
had matured (data not presented).

Ember had significantly higher yields when sown in early 
April compared to late May. Likewise, the European winter 
barley KWS Donau yielded higher when sown in April (TOS 
1 and 2), whereas the yields of the Australian winter barley 
AGTB1007 and Australian winter wheats Brighton and 
Mowhawk were more stable across the three sowing dates. 
Although the yields for each variety were not significantly 
different across the three sowing dates, early April sowing 
slightly favoured AGTB1007 and late April slightly favoured 
the two winter wheats.

Overall, spring varieties gave bigger yield differences 
to sowing time compared to winter wheats and barley 
varieties. Spring wheats and oats were not suited to early 
April sowing, yielding the lowest at this sowing date, in 
stark contrast to the long season KWS Donau which was 
the only variety to show significantly more yield sown in 
early April compared to the later time of sowings.

Grain Quality

There were significant interactions between time of sowing 
and variety for all wheat quality parameters, including 
protein, test weight and screenings. Test weights were 
consistently above 74.0 kg/hL apart from Shotgun and 
Brumby in TOS 1 which recorded significantly lower 
test weights that downgraded them to AUH2. In TOS 1, 
spring wheats had significantly higher protein than winter 
wheats, and Denison recorded a grade of H1 as a result. 
Wheat quality was generally good in TOS 2, except for 
Shotgun, which was downgraded to AUH2 due to elevated 
screenings. By TOS 3, screenings had increased and wheat 
protein levels were lower which was likely influenced 
by November rainfall prolonging green leaf area and 
increasing yield, resulting in all varieties except Brumby 
falling to AWW2 grade.

Protein, test weight, screenings and retention all showed 
significant varietal differences to TOS in barley. Protein 
and retention consistently met malt standards across 
all sowing dates, apart from Ember in TOS 3 which had 
significantly lower retention, below the 80% malt threshold. 
Interestingly, there were no significant quality differences 
among the winter barleys across sowing times, however 
Neo CL achieved significantly higher test weights in TOS 3 
allowing Neo CL to achieve malt status in TOS 3.

For oats, protein and screenings did not change 
significantly in response to sowing time, however all went 
OAT1 grade. Test weights were the only parameter in oats 
affecting grade, with significant increases at later TOS, 
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Figure 1. Influence of time of sowing & variety on grain yield (t/ha).
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allowing higher grades. Goldie consistently recorded 
higher test weights than Minnie at every sowing date, 
resulting in Goldie achieving OAT2 grade and Minnie FEED 
in TOS2, and Goldie OAT1 and Minnie OAT2 in TOS 3.

Profitability

There was a strong positive correlation between yield 
and partial gross margin, with Neo CL having the highest 
partial gross margin at all times of sowing (Figure 2). The 
spring wheat longer season varieties Denison and Genie 
had better quality in TOS 2 than 3, with both achieving H2 
grade in TOS 2 compared to AWW2 in TOS 3. This meant 
that there was no difference in Denison gross margin 
between TOS 2 and 3, and a higher gross margin in Genie 
at TOS 2 than 3.

CONCLUSION

Neo CL spring barley was the strongest performer, 
producing the highest and most stable yields and gross 
margins across all sowing dates. Early April sowing (9th 
April) reduced overall yields of spring wheats and oats 
which developed too quickly and flowered under low 
photothermal conditions, while winter cereals in general 
were better suited to this time of sowing. Phenology 
differences between winter and spring types were largest 
in early April but had converged by the late May sowing 
on the 20th May. Grain quality responses varied by species 
and sowing time: wheat quality declined sharply in the late 
May sowing due to low protein and high screenings, barley 
quality was generally stable with Neo CL achieving malt 
status in late May sowing, and oat quality was driven by 
test weight, with Goldie consistently outperforming Minnie. 

Oats presented management challenges with heightened 
disease pressure and lodging in the HRZ compared to 
wheat and barley at all times of sowing.

Profitability closely followed yield, with Neo CL being the 
most profitable at all sowing dates and long season spring 
wheats achieving better margins sown in late April due 
to improved grain quality. Overall, aligning germplasm 
and phenology with sowing opportunity is essential: 
winter germplasm for early sowing, spring germplasm for 
later sowing, with spring barley, especially Neo CL, as the 
most robust and profitable option across varying sowing 
conditions.
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Figure 2. Influence of variety and time of sowing on partial gross margins.


