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Approximately 40% of applied nitrogen (N) fertiliser can be 
lost to the environment through leaching and gaseous emissions. 
Nitrogen fertilisers are a major source of nitrous oxide (N2O) 
emissions, a potent greenhouse gas. Intercropping, particularly 
cereal–legume mixtures, offers a more sustainable alternative by 
improving N use efficiency and reducing nitrogen losses to the 
environment.

In 2023-24 and 2024-25 seasons, wheat and faba bean were 
planted as monocrops and 50/50 intercrops at the University of 
Reading. In spring 2024 and 2025, N fertiliser was applied – 180 
kg N/ha for wheat monocrop, 90 kg N/ha for intercrops, and 0 
kg N/ha faba bean monocrop – together with unfertilised wheat 
and intercrop plots. N2O emissions from soils were monitored 
throughout the growing season. 

In 2023-24, the intercropping system showed lower N2O 
emissions, compared with wheat and bean monocropping systems, 
under no-fertiliser conditions season (Figure 1a). Emissions peaked 
in fertilised plots following fertiliser applications in March and 
May 2024. In 2024-25, no significant differences were observed 
between treatments due to dry weather. 

These results suggest that intercrops utilise N more efficiently 
and can reduce the risk of N2O emissions, particularly in low-input 
or organic farming systems in wetter years.

•	 Intercropping can reduce N2O emissions and supports 
farmers to achieve net-zero agriculture goals.

•	 Intercropping improves N use efficiency, supporting more 
sustainable farming.

A major challenge is determining the optimum N fertiliser rate 
for intercropping systems that maximises yields and minimises 
N2O emissions. 

Get in touch for more support!

Figure 1. Nitrogen flux emissions (N2O) from sole wheat (W, green), sole faba bean (B, blue), and 
wheat–faba bean intercropping (W/B, purple) systems measured from November 2023 to July 
2024 (Season 1, a and b) and December 2024 to June 2025 (Season 2, c and d). Plots either re-
ceived no N fertiliser (a and c) or were fertilised (N3) receiving 180 kg N ha-1 for sole wheat and 
90 kg N ha-1 for the intercrop (b and d). In Season 1, nitrogen fertiliser was applied in two equal 
doses on 20 March 2024 and 25 April 2024 and in Season 2, on 24 March 2025 and 22 April 2025. 
Inset figures show cumulative N2O emissions (mg m-2) for the season. Data points represent 
the mean (n=3) ± SEM.
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