
AGR1616: Enhancing the Long-Term Sustainability of Pulse Cultivation Using Systems Approaches 
 
In 2018, we conducted various laboratorial experiments, ran greenhouse tests and field trails, sampled 
soils, plant roots, and microbiomes in soil and on the roots, and completed data analyses, as proposed. 

By using both in vitro (lab and greenhouse) and field experiments, this project was set up to find 

answers for several objectives: 1) soil microorganisms related to pulse-intensified rotations; 2) 
optimized rotation systems and their adoption in Western Canada; 3) Enhanced nutrients and 
agronomic performance of these cropping systems; and 4) Enhanced whole farm economic outcomes 
with improved cropping systems. Based on our results, new scientific information generated from this 
project will ensure the role that pulses play in a sustainable cropping system for many years to come. 
 
We collected soil samples across Saskatchewan and generated a distribution map of Aphanomyces 
euteiches in Saskatchewan, which is a useful guideline for further disease forecast and cropping design. 
Besides, 36 bacterial antagonists were isolated and identified from lentil fields across Western Canada 
that have a strong anti-fungal capacity against Aphynomyces euteiches. Some of these bacterial isolates 
could be further commercialized for disease control. Also, two field experiments were conducted at 

Brooks and Swift Current since 2017 to test pulse-based rotation effects on crop residue carbon (C) and 

nitrogen (N) inputs, and on soil quality and soil health with multiple site-year combinations. Based on 
two years’ results, we found the present phase of the rotation had more influence on soil C and N than 
the overall rotation, and continuous wheat showed highest soil total C than other tested rotations in 
general. In addition, the effects of different agronomic practices on lentil harvestability were tested at 

Swift Current and Scott since 2017,  and strong positive impacts of fertilization, weed control, and rolling 

activities on lentil yield were found, which were influenced by year-location combination. Greenhouse 
gas emission was measured in 2018 and results showed that crop diversification and legume involved 
frequency in rotation had significant effects on the amounts of released greenhouse gas from agro-
ecosystems. Further, average annual net returns of all rotations were calculated based on their input 

and output in the previous four-year rotation cycles.  
 
Based on these results and findings, we delivered 17 oral and poster scientific presentations and 

provided talks to the public, and published five academic papers in peer-reviewed international research 

journals. 


