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Summer and autumn legume cover
crops for nitrogen supply in high
rainfall cropping systems

Host Farmer: Crosby Family, Woogenellup

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

Key Messages

Legume cover crops can contribute significant nitrogen, but outcomes are highly season-
dependent and not a reliable short-term substitute for fertiliser N.

Autumn-sown legumes (2025) established more reliably and delivered more consistent biomass
and nitrogen than summer-established legumes.

Faba beans were the most consistent performer, producing the highest biomass and nitrogen
contribution across multiple seasons.

Large differences in legume nitrogen production did not consistently translate into immediate
cereal yield responses, particularly in the first year.

The main value of legumes seems to lie in longer-term nitrogen supply and system resilience,
rather than immediate fertiliser replacement.

BACKGROUND

Nitrogen fertiliser is one of the largest input costs in high rainfall cropping systems in the Great Southern,
with growers applying significantly higher nitrogen rates than the national average. This exposes farming
systems to both price volatility and seasonal risk, particularly following the sharp increase in fertiliser prices
in 2021-2022 and more currently in 2026.

At the same time, the adoption of grain legumes in Western Australia remains low, largely due to marketing
challenges and a limited fit within existing rotations. This has led to increased interest in alternative
approaches to incorporating legumes into farming systems, including the use of summer/autumn legume
cover crops grown for biomass and nitrogen contribution rather than grain.

This project aimed to investigate whether summer- and autumn-sown legume cover crops could provide
sufficient nitrogen to support following cereal crops and reduce reliance on fertiliser nitrogen. It also aimed
to understand how species selection, seasonal conditions and management influence nitrogen fixation and

crop outcomes.



METHODOLOGY

This was a three-year small plot trial (2023-2025)
conducted at Woogenellup, WA.

Summer legume trials (2023 and 2024)

Legume cover crops were established during the summer
fallow period in February 2023, and

January 2024. Species sown included vetch, chickpea, faba
bean, soybean, lablab, and cowpea (2023), and woolly pod
vetch, soybean, pigeon pea, lablab, cowpea, faba bean
(2024). Both years also included chemical fallow and tilled

fallow controls.

Legumes were inoculated and grown to maximise biomass,
terminated prior to seed set, and incorporated into the soil
before sowing winter cereals. Calibre wheat was sown over

the legume plots in 2023 and Rockstar wheat in 2024.

No additional nitrogen fertiliser was applied beyond a

starter fertiliser.
Autumn legume trial (2025)

A third trial was established in April 2025 following good
early autumn rainfall, to test whether autumn sowing
improved legume reliability.

Treatments included:

. Faba beans (Alya and Samira)
. Field pea
. Soybean
. Cowpea
. Chickpea
. Chemical fallow control
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The trial included two termination timings (early July and
late July), incorporation prior to sowing, and a following
late-sown Maximus barley crop.

Measurements taken across all years included legume
establishment, biomass, nodulation and tissue N, soil
nitrogen (to depth), NDVI and grain yield and protein of
subsequent cereal crops.

RESULTS AND DISCUSSION

Project overview: a systems approach to
nitrogen

This project evaluated whether summer or autumn-sown
legume cover crops could replace or reduce fertiliser
nitrogen by measuring nitrogen fixation (biomass and
tissue N), soil nitrogen dynamics, and performance of
following cereal crops.

Across three seasons, results showed that legume
performance and system nitrogen benefits were strongly
influenced by seasonal conditions, species selection and

timing.

Summer legumes: high potential, but
highly seasonal

2023 - strong performance under favourable
conditions

The 2023 summer trial showed that legumes can establish
successfully with adequate moisture and produce

meaningful biomass and nitrogen.

Faba beans were the standout performer, producing
very high above-ground nitrogen (up to ~240 kg N/

ha), demonstrating the potential value of legumes under
favourable conditions (Figure 1).
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Figure 1. Above ground nitrogen production for each legume crop type (kg/ha), 2023. 67
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2024 — poor performance under drier conditions

In contrast, the 2024 summer trial highlighted the risk of summer establishment, with hot, dry conditions
reducing plant establishment, delayed nodulation, and reduced biomass and nitrogen contribution. Soybean
performed best under these conditions, while the previous years' strong performer, faba bean, struggled.

These contrasting seasons clearly demonstrate that summer legume performance is highly variable and
dependent on stored soil moisture, subsequent rainfall and temperature, particularly around time of
establishment.

Autumn legumes (2025): more reliable establishment and even nitrogen
contribution

The 2025 autumn trial provided the most consistent legume performance across the project.

Favourable early-season rainfall resulted in good establishment across most species, and improved biomass
production compared with the 2024 summer trial.

Faba beans (Alya and Samira) produced the highest biomass and nitrogen contribution (Figure 2), closely
followed by field peas which also performed well under cooler conditions. Soybean performed poorly,
confirming it is better suited to warmer summer conditions. Chickpea showed poor survival, indicating
limited suitability for the environment.

Termination timing influenced biomass accumulation, with later termination increasing nitrogen contribution
for faba beans, and slightly decreasing nitrogen contribution in field peas.
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Figure 2. Above-ground nitrogen contribution (kg N/ha) for autumn-sown legume treatments at
Woogenellup, 2025.

Following cereal response: nitrogen benefits were inconsistent

Wheat response after summer-sown legumes (2023-2024)

Across both wheat seasons yield responses to legumes were modest or inconsistent, and in some cases not
statistically significant.



In 2024, yields were generally low due to seasonal
conditions and no additional nitrogen fertiliser, with no
significant yield differences between treatments.

However, in 2024, grain protein was higher following faba
beans, indicating some nitrogen legacy effect.

Barley response after autumn-sown legumes
(2025)

The 2025 barley crop provided the clearest signal of
legume benefit. Yields were lowest in fallow treatments and
were highest following faba bean treatments, particularly
PBA Samira (Figure 3). However, differences between other
legume treatments were relatively small, suggesting that
factors such as tillage, residue incorporation and seasonal
conditions also played a role in crop performance.

Soil nitrogen and nitrogen cycling:
complex and difficult to measure

Soil nitrogen results across all years showed poor
correlation between measured soil N and legume
performance, and high variability depending on timing of

sampling.

It is assumed that legumes initially scavenged existing

soil nitrogen before nodulating and fixing atmospheric
nitrogen. Much of the nitrogen remained in plant residues
and was not immediately available to following crops. Soil
N levels were influenced by mineralisation, immobilisation
and seasonal conditions, making some of the single
measurements unreliable.

This highlights that nitrogen benefits from legumes are
dynamic, delayed, and often not fully captured in first-year
crop responses.
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CONCLUSIONS

This project demonstrated that summer or autumn-sown
legume cover crops can contribute meaningful nitrogen

to high rainfall cropping systems, but their performance is
highly variable and dependent on season, species selection
and establishment success.

Faba beans, provided the most consistent results,
delivering both biomass and nitrogen contributions and

supporting improved cereal yields in the 2025 season.

However, large differences in legume nitrogen production
did not consistently translate into first-year cereal yield
responses, highlighting that legume-derived nitrogen

is often released gradually and contributes to system
nitrogen over time rather than immediately.

Overall, legumes should be viewed as a long-term system
investment, improving nitrogen resilience and reducing
fertiliser risk over multiple seasons, rather than a short-
term substitute for synthetic nitrogen.

ACKNOWLEDGMENTS

Stirlings to Coast Farmers would like to acknowledge the
Grains Research and Development Corporation for their
multi-year investment into this project.

We'd also like to gratefully acknowledge the Adams/Crosby
Family for hosting the trial on their property over three

years.

GRDC

Q GRAINS RESEARCH
& DEVELOPMENT

CORPORATION

Fallow

Field Pea
Chickpeas
Field Pea

Faba Beans A | —

Faba Beans 5
Soy Bean

Late

Termination and Species

Figure 3. Barley grain yield (t/ha) following autumn legume treatments, Woogenellup WA, 2025.
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