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ESN COMPARED WITH UREA AS A NITROGEN FERTILIZER SOURCE

INTRODUCTION
Agriculture in Minnesota is prone to variable and adverse 
weather conditions, which leads to nitrogen that can 
become vulnerable to losses. A one-time nitrogen fertilizer 
application in the late fall or early spring is quite com-
mon for producers, but may result in nitrogen that is not 
available when the plants need it most during the growing 
season. This set of circumstances has led to interest in 
products that protect the nitrogen, such as environmen-
tally smart nitrogen (ESN), which is a controlled release 
product. Additionally, low grain protein in spring wheat 
has led to alternative nitrogen applications rather than the 
one-time nitrogen application. The theory behind ESN is 
that there should be more nitrogen available later in the 
season than compared to the standard nitrogen sources, 
which could lead to increased yield or protein. 

The objective for this research was to evaluate the ef-
fectiveness of 100% ESN with 100% urea at the same 
nitrogen rate in NW MN. 

MATERIALS AND METHODS
We implemented this trial at two locations in MN. Both 
locations applied 100% of their nitrogen in the fall as ESN 

or as urea, and had four replicates. At both sites the trials 
were set up in a randomized complete block design, al-
though not all of the treatments were randomized in each 
replication. 

We used our weigh wagons and the producer’s equipment 
for harvesting the plots and the yields were adjusted for 
moisture to 13.5 %. Grain samples were collected to ana-
lyze for protein, test weight and moisture. The grain sam-
ples were collected in two different ways; with an attach-
ment on the auger of the weigh wagon that collects the 
subsample as the grain is being unloaded into the truck, 
or from the bottom of the weigh wagon’s auger through 
a hole cut in the side. With a Dickey John mini-GAC plus 
testing device, we immediately analyzed each sample for 
harvest moisture and grain test weight. We analyzed the 
samples for protein at the Northern Crops Institute with a 
Perten NIR and adjusted to 12% moisture.

RESULTS AND DISCUSSION 
Both of these fields experienced extreme weather events. 
One looked beautiful all year and then a couple of weeks 
before harvest a windstorm flattened the crop. This partici-
pant shared concerns about harvesting flat wheat plants 



Page 25     

Location
1 2

Alvarado Red Lake Falls
Planting Date 4/14 4/12
Harvest Date 8/17 8/3
Rainfall (in) 19.72 12.39
Previous Crop Soybean Soybean
Soil Type Bearden Colvin Hattie Reis Clearwater
Variety Mayville SY Soren
N Timing 10/21 11/3

Table 13. Agronomic details for both locations of the ESN vs. urea nitrogen trial in 2016.

Table 14. Effect of using 100% ESN or 100% urea as the nitrogen source at pre-plant timing, on test weight, grain 
protein, and yield, at two diverse environments throughout NW Minnesota and combined over both environments, 2016.

Location
1 2 Combined

----------------------------------------Test Weight (lb bu-1)----------------------------------------
ESN 59.8 63.2 61.5
Urea 60.0 63.2 61.6
LSD (0.05) NS NS NS

---------------------------------------------------Protein (%)-------------------------------------------
ESN 14.3 12.6 13.4
Urea 14.1 12.7 13.4
LSD (0.05) NS NS NS

----------------------------------------Yield (bu ac-1)--------------------------------------------------
ESN 55.1 95.6 75.4
Urea 57.0 94.1 75.5
LSD (0.05) NS NS NS
NS – non-significant difference at the 95% confidence level.
LSD – least significant difference, if the means differ by more than the LSD number the numbers are statistically
different.

CONCLUSIONS
Neither treatment of ESN or urea provided a protein or yield improvement. ESN is a product that depends largely on 
the right environmental stresses for nitrogen loss to be an effective management tool. Additionally, even though this 
trial looked at 100% of the nitrogen as ESN, the more preferred practice currently is to mix only a portion of the overall 
nitrogen as ESN.

and was not sure if he could accurately harvest the trial, 
however he did and we are thankful to have the results. 
The other trial had crusting, poor emergence, and severe 
waterlogging through harvest. Stressed environments 
have higher potential for a product like ESN to be effec-
tive, however neither of these sites showed a protein or 
yield difference between urea or ESN. With these results 

there is no way that the added cost of ESN was recovered 
through extra protein or yield, which is a part of the larger 
probability of getting your investment back when using 
nitrogen stabilizers. The results from these two trials are 
part of the larger collection of data from this network that 
has mostly shown ESN to not be an effective nitrogen tool 
for increasing protein or yield.


