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Investigating legumes to build soil 
nitrogen with minimal disruption to 
profitable canola-cereal rotations in 
high rainfall cropping systems
 
Host Farmer: Allison Family, Perillup

Lizzie von Perger, CEO and Sam Marsh, Ag-Tech & Research Officer, SCF

Key Messages

Trial 1: 

•	 In 2024, legumes were sown, solely for biomass/N, terminated, and a late season barley sown over 
the plots.  A wheat crop was sown over the same plots in 2025 to assess on-going benefits of N 
production. 

•	 Increased background nitrogen supply from the legumes did not fully replace requirement for 
fertiliser N in the following 2025 wheat crop. 

•	 The strongest wheat performance occurred where a legume phase was combined with higher 
fertiliser N, showing legumes can complement rather than substitute synthetic N in high rainfall 
systems. 

•	 Faba beans and field peas were the most promising legumes, even with late Autumn seeding – 
seasonal constraint, producing the strongest biomass and nitrogen contribution. 

Trial 2: 

•	 The relay-sown legume approach (legumes sown into standing cereal) proved to be technically 
feasible with limited impact on cereal yields.

•	 Legumes relay sown into the cereal were difficult to establish and persist under the 2024 
 seasonal conditions and more work is needed before this could be considered a reliable  
nitrogen-building option. 

BACKGROUND

High fertiliser prices and supply uncertainty have increased interest in reducing reliance on synthetic 
nitrogen in high rainfall cropping systems. In the Albany Port Zone and wider Great Southern, growers are 
looking for practical ways to maintain productivity while reducing exposure to nitrogen cost and supply risk. 
Legumes are a logical option, but their fit in intensive cereal/canola rotations remains uncertain, particularly 
where grain marketing can be limited or where legumes may not always compete with cereals & canola on 
profitability. 
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The N-ABLE project was designed to investigate the ‘sneaky’ incorporation of legumes into tight cereal/
canola rotations. Trial 1 aimed to determine whether legumes could be grown for biomass and nitrogen 
contribution rather than grain, then incorporated ahead of a cereal crop to improve soil nitrogen supply. 
Trial 2 tested whether a legume could be (interrow) relay-sown into an established, standing wheat crop, to 
provide a practical way to build nitrogen while maintaining the existing rotation. 

Overall, the project aimed to determine whether these approaches could improve nitrogen availability, 
reduce reliance on synthetic fertiliser nitrogen, and support profitable cereal production in high rainfall 
systems.

METHODOLOGY 

The project was conducted over two seasons at Perillup in 2024–2025.

In 2024, two legume establishment strategies were tested:

Trial 1: Autumn-sown legume plots, established after two failed summer sowing attempts due to dry 
conditions, with the successful sowing occurring on 5 June 2024. 

Trial 2: Relay sowing of legumes into standing wheat in spring 2024, with the idea that wheat could be 
harvested and legumes would continue to grow on into early summer, producing N. 

The autumn-sown legume treatments included:

•	 PBA Nasma faba bean 
•	 PBA Samira faba bean 
•	 Captain field pea 
•	 Jurien lupin 
•	 Neo CL barley (non-legume comparison) 
•	 Chemical fallow control 

These treatments were terminated in August 2024 and incorporated before sowing a Neo CL barley crop in 
spring 2024. In 2025, the site was sown to Calibre wheat, allowing the project to assess whether the previous 
legume phase influenced the following cereal yield. 

Across the cereal phase in 2025, two fertiliser nitrogen strategies were compared:

•	 Lower N (Seeding - 100 kg/ha MOP & Super Phos)
•	 Higher N (Seeding fert & additional 50kg/ha urea applied in season) 

In 2024, measurements included legume biomass, nodulation and legume shoot N%, barley NDVI, grain 
yield & quality. In 2025, measurements and analysis included; NDVI, wheat grain yield, grain protein, deep 
soil nitrogen and partial gross margin analysis. 
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RESULTS AND DISCUSSION

This report focuses on the 2025 results from the wheat grown after the autumn legumes and late cereal 
crop in 2024 (Trial 1). However, a quick recap of the 2024 results (Trials 1 & 2) is provided below for context.

Recap Trial 1: Autumn-sown legumes - 2024

Although the autumn-sown legume phase was established later than planned due to dry conditions, it 
still demonstrated that some legumes could produce useful biomass and nitrogen in a shortened winter 
growing window.

The standout treatments in 2024 were:

•	 PBA Nasma faba bean – 100.3 kg N/ha produced

•	 PBA Samira faba bean – 100.8 kg N/ha produced

•	 Captain field pea – 66.8 kg N/ha produced

By comparison, Jurien lupin was poorly suited to the site and season, with lower biomass, poorer nodulation 
and a much smaller nitrogen contribution. 

These results identified faba beans and field peas as the most promising legume options for this 
environment (even with a later than planned sowing date) and provided the basis for assessing whether that 
nitrogen contribution translated into improved cereal performance in 2025.

RECAP TRIAL 2: RELAY-SOWN LEGUMES - 2024

The relay-sown legume component was included to test whether legumes could be introduced into the 
system without disturbing a tight cereal/canola rotation. The trial was abandoned in late 2024 with the 
results published in the 2024 Trials Review Booklet. However, a summary is provided below.

Interrow seeding of legumes into the standing wheat crop at early stem elongation did not significantly 
impact wheat yield (even on 250mm row spacings). It shows as a concept, interrow seeding is practically 
feasible – a valuable outcome. 

Some relay-sown species established initially, demonstrating that sowing legumes into a standing wheat 
crop is technically possible. However, plant numbers, biomass production and persistence were constrained 
by the dry finish to the season and strong competition from the standing crop, which limited survival post-
harvest. 

As a result, the relay-sown trial was abandoned in January 2025. 

While the relay sowing concept remains attractive from a systems perspective, the 2024 season showed that 
it is currently a higher-risk and less reliable option than an intentionally managed legume phase.

Crop Type Legume Biomass kg/ha N Content (%) Total N Production (kg/ha) Terminal Growth Stage

PBA Nasma 2723.333 3.73 100.3 201

PBA Samira 2786.667 3.61 100.8 201

Lupins 473.3333 2.7 12.7 2.1

Field Pea 2103.333 3.21 66.8 V3

Barley 1590 N/A N/A GS25

Table 1. Biomass production and estimated above-ground nitrogen contribution from autumn-sown biomass legumes in 2024 at Perillup. 
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Trial 1: 2025 wheat response 

The 2025 wheat crop sown over the 2024 legume plots provided the clearest indication of how much value 
the autumn-sown legume phase added to the system.

Across most treatments, the higher nitrogen strategy increased wheat yield by an average of approximately 
1.2 t/ha compared with the lower N strategy (Figure 1). This was the strongest and most consistent response 
observed in the trial, showing that fertiliser nitrogen remained a major driver of yield in this high rainfall 
system. 

Figure 1. Calibre wheat grain yield in 2025 following 2024 biomass legume treatments under lower and 
higher nitrogen strategies at Perillup. 

However, the project also found that the best-performing wheat treatments were generally where a previous 
legume phase was combined with the higher N strategy. This suggests the legume phase improved baseline 
nitrogen availability or crop access to nitrogen, but not enough to fully meet crop demand on its own. 

In practical terms, the legumes did not eliminate the need for fertiliser N, but they appeared to lift system 
performance when paired with adequate fertiliser inputs. This is an important distinction for growers in high 
rainfall environments, where crop demand can be high and seasonal yield potential can quickly exceed the 
nitrogen supplied by fertiliser alone.
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Grain protein and soil nitrogen trends

There was no clear effect of legume or N strategy on grain protein levels for the 2025 wheat crop measured 
at harvest.

Soil testing after the late barley was harvesting in 2024 showed a trend toward higher subsoil nitrogen 
where a legume had previously been grown compared with the non-legume and control treatments. This 
trend remained visible after the 2025 wheat crop (Figure 2), although differences were less pronounced than 
earlier in the sequence. 

Figure 2. Post wheat harvest soil nitrogen levels taken in January 2026.

This supports the view that the legume phase contributed nitrogen to the system, but that in a productive 
wheat year much of that nitrogen was likely captured by the crop. In other words, the nitrogen benefit was 
real, but it was not large enough on its own to fully satisfy crop demand in a high-yielding season.

Economic implications

From a grower perspective, the key question is whether the biomass legume phase improved profitability in 
the following cereal.

The project’s two-season gross margin analysis showed that:

•	 The higher fertiliser N strategy was more profitable overall, and 

•	 Legume-based systems were slightly more profitable again under the higher N strategy. 

Under the lower N strategy, legume treatments still performed slightly better than the tilled control and 
barley comparison, but returns were lower than when adequate fertiliser N was supplied (Figure 3). 
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Figure 3. Basic two-season gross margin comparison of biomass legume treatments 
and nitrogen strategies at Perillup (2024–2025).

This is a particularly important finding because it suggests the value of the legumes was not in replacing 
fertiliser entirely, but in improving the efficiency and resilience of the nitrogen program. The strongest 
returns came from a hybrid system, where legumes helped build background N and fertiliser was then used 
strategically to capture yield potential.

CONCLUSIONS

Looking across both components of the project, the key message is that the autumn-sown legume phase 
seems feasible, while the relay-sown approach may be less reliable (given conditions experienced). 

The autumn-sown legume phase demonstrated that faba beans and field peas can contribute useful 
biomass and nitrogen in a relatively short window. The 2025 wheat phase then showed that this contribution 
can improve the system, particularly when followed by adequate fertiliser N, but it is not enough to fully 
replace synthetic nitrogen in a high-yielding environment. 

The relay-sown legume component showed some early establishment potential, but under the seasonal 
conditions experienced it did not produce enough biomass or persistence to deliver a measurable system 
benefit. As a result, relay sowing remains an interesting concept but requires further refinement before it can 
be considered a practical nitrogen-building option for growers in this environment. 
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