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Crop rotations that include pulses can provide benefits to the following crop, including increased nitrogen (N) 
through nitrogen fixation, both soil residual and mineralizable N, reducing the need for nitrogen fertilizer in 
subsequent crops. With fertilizer input costs on the rise, growers are interested in alternative sources of 
nitrogen fertilizer. Although pulses can contribute nitrogen to the following crop, the amount can be variable 
and difficult to predict, making it a challenge to calculate economic benefits.  
 
Researchers with Agriculture and Agri-Food Canada conducted a three-year multi-location study from 2009 to 
2011, across Western Canada, to evaluate the economic effects of various preceding crops and nitrogen rate 
on subsequent canola followed by barley crops in rotation. The net revenue was estimated as the income 
remaining after paying for all cash costs, ownership costs on machinery and buildings, and labour. The study 
was conducted at seven sites in Alberta, Saskatchewan, and Manitoba in an effort to represent various 
environmental conditions.  
 
In 2009, six preceding crops including field peas, lentils, faba beans, canola, wheat, and green manure faba 
beans were seeded in replicated plots at each site. Canola and wheat were fertilized according to soil test 
recommendation for nitrogen for average yields, but the pulse crops were not. In 2010, glyphosate-resistant 
canola (cultivar 7255) was seeded across all plots in each location, followed by barley across all plots in 2011. In 
both 2010 and 2011, sub-plots comparing five rates (0, 30, 60, 90, and 120 kilograms per hectare) of nitrogen 
fertilizer (46-0-0) were compared. The same input management was applied to all canola and subsequent 
barley crops regardless of the preceding crop.  
 
Although results varied somewhat from site to site, overall the study showed that including pulses in rotation 
was the most profitable. After the three-year rotation, the result of the economic analysis showed that growing 
field peas and lentils as the preceding crop generated higher net revenues for the following canola and barley 
crops than when wheat or canola were the preceding crops. Averaged across all locations, canola grown as the 
preceding crop resulted in the lowest net revenues over the three years, and should therefore be avoided. 
Growing green manure faba bean as the preceding crop resulted in the highest net revenues for the canola or 
canola-barley phase of the three-year rotation. However, the higher canola and barley yields were not high 
enough to compensate for the loss of income in the green manure faba bean rotation year. Therefore, growing 
faba bean as a green manure crop was not economical.  
 
The study also showed that growers could reduce the amount of nitrogen applied to canola and barley at some 
locations in Western Canada without diminishing net returns. The results indicated that pulses do have 
significant nitrogen fixing capacities, and provide a positive contribution to the yield of subsequent canola and 
barley crops. Generally, the net return was maximized between 60 and 90 kilograms per hectare (kg/ha) or 
between 53 and 80 pounds per acre (lbs/ac) nitrogen rate, however the optimal fertilizer rate depended on 
location and crop type (barley or canola). Optimal timing and nitrogen application rates, along with the 
preceding crop type can help improve profitability of crop production and nutrient use efficiency. 



 

 
 

 

 

 
Given the results of this study, as well as other research findings, growers should consider including pulses in 
crop rotations as a good practice to reduce external nitrogen inputs, and for long-term sustainability of 
cropping systems. Optimum nitrogen application rates vary by crop, and depend on the effects of phosphorus 
and available soil nitrogen. The nitrogen contribution of pulses is affected by various factors and may vary over 
years and sites. Variations in environmental conditions and soil properties can affect the degree of nitrogen 
fixation, pulse grain yields, and the quantity and quality of crop residues. Overall, the benefits that pulses 
provide in rotation, both nitrogen contribution and increased net revenues, along with the many non-nitrogen 
benefits, make pulses a good rotation choice in cropping systems. 
 


