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Canola integration into wheat dominated cropping systems of the Pacific Northwest (PNW) will improve the agronomic 

and economic sustainability of the region, similar to other semi-arid wheat regions of the world. Nitrogen management 

strategies are required to fit the unique PNW soils and environments. 

Spring canola N rate. Physiological and morphological differences between wheat and canola dictate different N 

management strategies are needed in transitioning from wheat to canola fertilizer management. In the inland Pacific 

Northwest, the total N supply requirement of spring 

canola in semi-arid systems is determined by multiplying 

yield potential by the unit N requirement. The unit N 

requirement (UNR=lb N supply/100 lb grain) is the 

amount of N supply needed to yield 100 lb grain, which is 

the inverse of NUE (grain yield/total N supply) at 

economically optimal yields. A survey of western states 

canola fertilizer guides revealed a range of UNRs partly 

due to differences in factors used in estimating non-

fertilizer N supply, including soil nitrate sampling depth, 

factoring N mineralization from organic matter, and 

previous crop straw credits. Variable UNRs are also a 

function of yield, which in turn is a function of water 

supply (Fig. 1).  A yield component analysis of improved 

Nitrogen Use Efficiency (NUE= lb grain/lb N supply) with 

increasing water-driven yield potentials demonstrates that 

increasing water supply increases both N uptake efficiency (bigger, deeper root systems) and N utilization efficiency 

(more pods, seeds) contributions to the increases in NUE and corresponding decreased UNR at economic optimal yields 

(Fig. 2). While N and S rates had little impact on spring canola oil content and quality, water and temperature played a 

larger role. 

Spring canola N 

timing. In field 

studies, Hammac 

found that fall N 

application at high 

rates (120 and 160 

lb/ac) and fall-spring 

split N application at 

low rates (40-40 lb/

ac) outperformed 

split application with 

high spring rates and 

single rate spring 

application. Declines 

in grain and oil yield 

may have resulted 

from damage to 

Figure 1. Unit N requirement decreases as water driven yield potential 
and crop N efficiencies increase. 

Figure 2. Improved  N utilization efficiency (use of plant N to make grain) and N uptake efficiency (proportion of 

total N supply absorbed by the plant) both contribute to increased NUE with more water and yield potential. 
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taproot growth and development as observed by Pan. Spring timed application may be ideal to minimize N loss in terms 

of 4R nutrient management, but placement and source will need to consider ammonia exposure to maximize seedling 

health and overall productivity. In drier winter locations, fall N fertilization has effectively spread the N fertilization of 

spring wheat, while achieving better distribution of soil nitrate throughout the 4 ft root zone. 
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When planning Nitrogen (N) fertilizer application the source of the fertilizer should be considered in order to optimize 

nutrient availability as well as to avoid damaging seedling root systems. Canola root systems have been shown to be 

sensitive to urea banded below the seeds. The two 

primary considerations when choosing a safe source 

of N fertilizer are the salt toxicity and ammonia/

ammonium toxicity. The conversion of ammonium to 

free ammonia is primarily controlled by the initial pH 

of the fertilizer reaction. A high pH will lead to more 

free ammonia than ammonium. Free ammonia has 

been shown to be extremely toxic to plant cells. 

Therefore fertilizers with a high pH would be expected 

to release more free ammonia and consequently have 

a higher level of toxicity. Urea, Anhydrous Ammonia, 

and Aqua Ammonia all have pH greater than 8 in 

solution. Fertilizers with a pH lower than 8 are 

Ammonium Sulfate, Mono-Ammonium Phosphate, 

and Di-Ammonium Phosphate. In this study we 

compared the application of ammonium sulfate (AS) (pH = 5-6, partial salt index = 3.52) to urea (pH = 8.5-9.5, partial 

salt index = 1.618). Urea (Fig. 1.A) and AS (Fig. 1.B) were banded at a rate of 0.016 oz N ft-1 (43 lbs/A at a 6” row spacing) 

were compared with a control 0 oz N ft-1 (Fig. 1.C). Both the AS and the Urea were seen to retard tap root growth. 

However, the urea was seen to completely prevent root passage through the fertilizer band, whereas the roots exposed 

to AS were seen to pass through the band.  

Take away points: It was determined that canola roots are more sensitive to urea than ammonium sulfate. This is likely 

because urea would produce higher levels of free ammonia following dissolution.  
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A major constraint on the adoption of winter canola in the winter wheat/fallow zone of Washington is the ability to 

establish a uniform stand of the crop in the hot, dry growing conditions associated with the recommended seeding date 

of mid-to-late August. Seeding canola earlier in the summer (early-to mid-July) increases the chance for uniform stand 

because temperatures are cooler and soil moisture more readily available. However, large plants are less likely to survive 

the winter, due to exhaustion of soil moisture reserves or occurrence of stem elongation before the frost.  


