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Research Questions

Nitrogen fertilizer is the single most expensive input 
used in wheat production.  Losses of N can be substan-
tial through leaching and denitrification, particularly in the 
RRV region. This project seeks to answer the questions: 
Can nitrogen stabilizing technologies improve nitrogen 
efficiency and allow for greater flexibility in the timing of 
N application, without the risk of serious N loss to the 
environment? In the first year of the project we also sought 
to answer the question of how much ESN could be safely 
applied with the seed at planting?

Results

   When averaged across all locations and rates of nitro-
gen, there was little difference in yield between the treat-
ments that were 100% ESN or 100% urea regardless of 
timing (fall verse spring). ESN treatments tended to have 
greater protein (on average 0.5% higher) than urea treat-
ments, however. At the highest yielding location, Gentilly, 
ESN treatments averaged about 3 bu greater in yield with 
0.6% higher protein than the urea treatments. The treat-
ments with Instinct added to the urea were similar in yield 
to those of ESN and urea at the same rate. Protein with 
the Instinct treatments tended to be intermediate between 
ESN and urea. There was only a slight difference between 
the 75:25 and 50:50 blends of ESN:urea for yield and 
protein for both the fall and spring application dates. Split-
ting the N in the spring (50% at planting and 50% as UAN 
at the 4 leaf stage), had similar yield and protein values to 
urea all applied at planting. The results that we obtained 
this year were generally similar to those of 2014 for spring 
wheat. In 2014 we also found that ESN could be mixed 
with the seed at planting at much higher rates than can be 
mixed with urea alone.

Application/Use

   Even though the results from the two years of study 
were quite similar, additional replication in time and loca-
tion will be needed before a firm recommendation can 
be made on the use of the nitrogen extending products 
we tested.  These products did not increase wheat yield 
sufficiently to justify their cost in most of the environments 
where this research was conducted in 2015 and 2015.  
Applying ESN instead of urea consistently improved grain 
protein, but generally only by about 0.5%. This could result 
in additional revenue to the grower, but the amount would 
depend on the yield of the field and the protein premium 
obtained when the grain is sold.

Material and Methods

   During the final year of this project the experiments have 
focused on comparing fall nitrogen fertilization with spring 
fertilization using ESN, urea and urea with Instinct. Experi-
ments were established in three locations: Casselton in 
North Dakota and near Gentilly and Stephen in Minnesota. 
There were 25 treatments that included a combination of 
the following factors: timing (either spring or fall); fertil-
izer type (ESN, urea or urea plus Instinct), and N rate 
(50, 75 or 100% of optimum N rate). All fall applications 
were made after soil temperatures had dropped below 50 
degrees. A split application (50% at planting and 50% as 
UAN at the 4 leaf stage was also included. Yield and grain 
protein were measured at harvest.

Economic Benefit to a Typical 
500 Acre Wheat Enterprise

   Given the preliminary nature of our results, we are not 
able to calculate an economic benefit to the farmer with 
any confidence. In some environments, the use of nitro-
gen extending technology may actually cost more than 
can be recovered by the added value of either yield and/or 
protein. Better understanding when these technologies will 
be most profitable will be an important aspect of this and 
future research.

Related Research 

   We collected NDVI data that will be used to assist in 
confirming the value of using the Greenseeker in predict-
ing crop responsiveness to additional N. These extra data 
will help expand the database available to that project 
which will broaden its frame of reference and improve the 
accuracy of its outputs.

Recommended Future Research

   We recommend an additional year of research and a 
proposal for an extension of this work will be submitted for 
2016 funding. Fall treatments have been applied at three 
locations in anticipation of an extra year of funding.

Strategies for Meeting N Requirements of Wheat with New Fertilizers  
and Fertilizer Additives

Joel Ransom, Dept. of Plant Genetics, NDSU

2015 RESEARCH REPORT


