THE BENEFITS OF INCORPORATING
LEGUMES INTO CROP ROTATION FOR
IMPROVED NITROGEN

Effective nitrogen (N) management is a cornerstone of profitable
and sustainable grain farming. As fertilizer prices fluctuate and
environmental stewardship initiatives increase, many producers
are looking for strategies that maintain yields while reducing
reliance on synthetic nitrogen. Incorporating legumes into crop

rotations is one of the most practical and proven approaches for
improving on-farm nitrogen efficiency.

Legumes—including peas, lentils, chickpeas, soybeans, and
various forage legumes such as alfalfa—form a unique symbiotic
relationship with rhizobia bacteria that fix atmospheric nitrogen
into plant-available forms. Unlike cereals, which must rely on soil
reserves or applied fertilizer, legumes can meet much of their
own nitrogen needs through this natural process. As legumes
grow, they add organic N to the soil through root nodules, fallen
leaves, and crop residues. This biologically fixed nitrogen then
becomes available to subsequent crops as residue breaks down,
helping to lower fertilizer requirements for the following season.

For grain producers, this nitrogen credit can be substantial.
Depending on the species, growing conditions, and management,
legumes can contribute the equivalent of 25-75 Ib of plant-
available nitrogen to the next crop. This reduces the amount
of synthetic fertilizer needed for crops like wheat and canola—
lowering input costs while minimizing the risk of nitrogen losses
through leaching, volatilization, or denitrification.
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Beyond nitrogen supply, legumes contribute to improved
soil structure and overall soil health. Their root systems help
enhance soil aggregation and porosity, leading to better water
infiltration and rooting conditions for subsequent crops. Legume
residues also increase soil organic matter, supporting microbial
activity and long-term fertility. This improved soil function often
translates into better yield stability across variable moisture
conditions.

Legume rotations also play an important role in integrated
pest and disease management. Breaking up continuous cereal
rotations disrupts disease cycles such as Fusarium and reduces
pressure from grass weeds that thrive under back-to-back grain
cropping. Incorporating legumes into grain rotations is not just
an agronomic benefit—it's an economic and environmental
advantage. By harnessing biological nitrogen fixation, farms can
improve soil fertility, reduce fertilizer costs, and build a more
resilient cropping system for the long term.

The Saskatchewan Association of Watersheds supports the
adoption of incorporating legumes in rotation through the
Saskatchewan Watershed Environmental Agriculture Program
(SWEAP). Funding for this project has been provided by
Agriculture and Agri-food Canada through the Agriculture Climate
Solutions- On Farm Climate Action Fund (OFCAF).
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