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We are continuing the trials for another season with winter plots at Mansfield, Ritzville, and The Dalles, OR, and spring 

trials at Walla Walla, Ralston, and Davenport.  

Many thanks to our cooperators: David Brewer, Jesse Brunner, Rob Dewald, Jesse Brunner, Curtis Hennings, Ross Jordan, 

Douglas Poole, Mark & Brendan Sherry, and Traig Weishaar. 

Seed provided by Bayer CropScience, BrettYoung, Caldbeck Consulting, CPS, Croplan by Winfield, Dow AgroSciences, 

Kansas State University, Rubisco Seeds, Spectrum Crop Development, and University of Idaho.  

 

Selecting Nitrogen Source to Minimize Damage Caused by Free 
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When planning 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), 

urea (pH = 8.5-9.5, partial salt index = 1.61), and urea ammonium nitrate (UAN) (pH = 7, 

partial salt index = 2.22). The fertilizer was banded below the seed at incrementally 

increasing rates from left to right. Urea (top) showed the most damage, followed by AS 

(middle) and UAN (bottom). The images from this study are currently being evaluated to 

develop ‘safe’ planting guidelines for banding N fertilizers below canola seeds.  

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

is likely because urea would produce higher levels of free ammonia following dissolution.   
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With increasing acreage of canola (Brassica napus L.) in the Inland Pacific Northwest (PNW) of the USA, we investigated 

the effect of this relatively new rotational crop on soil microbial communities and the performance of the subsequent 

wheat (Triticum aestivum L.) crop. A relevant objective for the use of rotation crops is to increase the performance of 

subsequent crops. The degree of influence on soil biological properties and crop productivity is, however, crop specific. 

Canola plants contain glucosinolates, which upon cell rupture and during the decay of residue, hydrolyze to produce 

isothiocyanates. The production of isothiocyanates is the mechanism responsible for the biofumigation effect, which can 

reduce the inoculum of soilborne pathogens. However, the non-selectivity of isothiocyanates has potential to also impact 

beneficial soil organisms.  
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In a 6-year on-farm canola-wheat rotation study 

conducted on the Hal Johnson farm east of 

Davenport, WA, grain yields of spring wheat (SW) 

following winter canola (WC) were reduced an 

average of 17% compared to yields following 

winter wheat (WW) (see related article on page 

40). With soil samples collected and archived from 

that study, the objective of this research was to 

determine the differences and similarities in the 

soil microbial communities associated with WC 

and WW, and if those differences were correlated 

to SW yield response. Microbial biomass and 

community composition were determined using 

phospholipid fatty acid analysis (PLFA).  

Results showed that WC generally led to 

decreased microbial biomass compared to WW. 

Notably, fungi, and AM fungi were more prone 

than bacteria to the apparent canola rotation 

effect. The reduction in fungi and AM fungi were 

also observed in SW following WC, indicating a 

residual affect (Fig. 1). However, the longer-term 

effects (i.e., after one year) were negligible. These 

results demonstrate the relationship between soil 

microbial community composition and crop 

productivity. Our data suggest that WC can have 

significant effects on microbially-mediated soil 

processes such as nutrient cycling that could 

potentially produce short-term yield declines in 

subsequent crops. Data from this study will help 

enable regional farmers to adjust their sequence 

of planting canola in wheat-based rotations to 

allow for continued crop diversification and to 

maintain optimum crop yield potential. 

 

SOB3/AHL29 Regulates Seed Size and Hypocotyl Elongation in 
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Seed shape and size are important agronomic traits because they can affect yield, ease of harvesting, and seedling 

establishment especially under adverse conditions (e.g. drought, weed and pest pressure). The development of crop 

varieties that have large seeds and long hypocotyls as seedlings yet maintain normal growth characteristics as adults is 

challenging for traditional breeding because the regulation of seed/seedling size is a complex and can also be linked to 

other agronomic traits such as heading date or flowering time.  

Based on our previous findings, some of the AHL (AT-Hook Containing, Nuclear Localized) genes play crucial roles in 

determining seed size and hypocotyl length in Arabidopsis thaliana, a model brassica plant. When we express particular 

Figure 1. Soil microbial lipid abundance. Biomarker groups and total PLFA 
concentrations (nmol/g) of soil at 0-5 (A), and 5-10 (B) cm depths from crop 
years 2009 to 2014 (6 replicates each year). Values are least square means 
(n=120). Error bars indicate standard error. Values within each biomarker group 
with different letters are significantly different (p ≤ 0.05)  


