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Effects of legume-cereal

intercropping in Egypt

Main results and
practical implementation

Field trials in two contrasting agroecosystems in Egypt,
the alluvial clay soils of the Nile Valley and the newly
reclaimed sandy soils, evaluated how legume-cereal
intercropping affects soil nitrogen dynamics, soil quality and
crop productivity.

Intercropping  significantly enhanced soil mineral
nitrogen (NH,+ and N_3-) by 20-35% and improved nitrogen
use efficiency by 20-30% compared to monocropping.
Intercropping also used land more efficiently, with a Land
Equivalent Ratio of 110-1.25, meaning the same area of land
produced more than if the crops were grown separately.
Furthermore, soil organic carbon increased by 10-20% in
newly reclaimed sandy soils. No significant carbon changes
were observed in the alluvial clay soils of the Nile Valley

within the tested timeframe.

A Benefits and impact

Implementing legume-based intercropping offers a
highly effective pathway toward sustainable agricultural
intensification in Egypt. By leveraging biological nitrogen
fixation, these systems naturally enhance nitrogen availability
and system productivity while simultaneously driving soil

carbon accumulation in vulnerable sandy soils. These benefits
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can reduce the need for expensive mineral nitrogen fertiliser
input while maintaining crop productivity and improving
long-term sustainability.

Challenges (and solutions)

The benefits of intercropping differed between soil types.
Sandy soils showed rapid improvements in soil organic carbon,
while clay soils may require a longer period before similar
benefits become measurable. In sandy soils, intercropping
also helped crops cope with challenging conditions, including
saline irrigation, by improving yield stability.
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