
AGR1802: Biological Nitrogen Fixation in Short-Season Soybean Varieties for Saskatchewan 

The overall goal for this project is to determine if biological nitrogen (N) fixation in short season soybean 
genotypes is limiting seed protein content. The project involves a combination of greenhouse and field 
trials examining a variety of soybean lines developed for the short growing season in Saskatchewan. 

Initial greenhouse experiments screened 15 soybean lines in a high fertility soil and a low fertility soil at 
two different soil water contents (high and low). The lines were evaluated for a variety of yield 
characteristics and N uptake characteristics including biological nitrogen fixation and seed protein. No 
single line performed best in all four soil conditions. Indeed, one line was the "best" line in both soils when 
there was high water available but was the "worst" in both soils when water was sub-optimal. Another line 
performed well in the high fertility soil with low water but performed poorly in the low fertility soil with 
optimal water. The amount of water determined biological N fixation rates, but not seed protein. Field 
trials conducted in 2020 at two sites had similar variability in seed protein and biological N fixation among 
the soybean lines. As was seen in the greenhouse studies, the amount of biological N fixation was not 
related to seed protein. 

Another greenhouse experiment examined if N supply was limiting for growth of soybean. In this 
experiment, different rates of N fertilizer (0, 250, and 500 kg/ha) were applied, either at seeding or five 
times over the growing period to match the N requirements of the growing plant. The 0 kg/ha treatment 
represents N acquired from N fixation. Plants were harvested throughout the growth period and the 
pattern of N uptake into the aboveground tissues measured. Overall, the pattern of N uptake were the 
same for all of the treatments. Uptake peaked around the time that pods were formed and seed was 
filling. The uptake patterns showed that biological N fixation was able to provide the majority of the N 
required at the times that the N was most needed.  Applying the N fertilizer throughout the growing period 
did not improve N uptake. Taken together these studies suggest that biological N fixation is not limiting 
soybean seed protein in the short season soybean lines investigated.   




