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When to 
Side-dress

Group 1

Group 2

Group 3
alpha=0.1
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R2=0.92

R2=0.83R2=0.63
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N Deficiency Determination – Sensor only –QPLoc – V8 
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N Deficiency Determination – Sensor only – QPLoc – V12



Nutrient Management

N Deficiency Determination – Sensor only – QPLoc



Nutrient Management

Corn yield (bu/ac) for Pre-
Plant N Applications

Group1 (n=3) Linear response Group3 (n=3) Q+P response
AA 86AB AA 166A
AAI 102A AAI 179A
ESN 99A ESN 167A
ESN-Urea 2:1 81ABC ESN-Urea 2:1 183A
ESN-Urea 1:2 70BC ESN-Urea 1:2 174A
Urea 61C Urea 159A
Group2 (n=5) linear response Group4 (n=1) no response
AA 108C AA 215A
AAI 115C AAI 215A
ESN 140AB ESN 206A
ESN-Urea 2:1 148A ESN-Urea 2:1 209A
ESN-Urea 1:2 142A ESN-Urea 1:2 204A
Urea 120BC Urea 198A
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May-June 75% of drainage and 73% of load

98% load 34% load 88% load 
98% drainage 41% drainage 86% drainage

45 lb/a
19.7 mg/kg

19 lb/a
8.8 mg/kg

23 lb/a
10.6 mg/kg
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Potential Mineralizable N

Arvilla sandy loam: 4.6% OM 
CEC 16.1 meq/100g, (70% 
sand, 17% silt, 13% Clay), pH 
7.1
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20% reduction reduced yield by 4% and NO3-N leaching by 9%. 
25% reduction reduced yield by 6% and NO3-N leaching by 11% 

CC CSb

N rate Grain 
yield

NO3
--N 

Leached N rate Grain 
yield

NO3
--N 

Leached
lb ac-1 bu ac-1 lb ac-1 lb ac-1 bu ac-1 lb ac-1

EONR 223 199 77 179 199 95
20% 
Reduction 179 191 70 144 194 91

25% 
Reduction 167 188 68 135 193 90

N Rate Reduction is Not a Solution
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50 lb/ac

(179, 199) (223, 199)

44 lb/ac
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Product CC CSb SbC CC CSb SbC
mg NO3

--N L-1 lb NO3
--N ac-1

Urea 
(Split) 30.3a 43.6a 18.8a 63a 95a 43a
ESN 27.1a 42.0a 19.2a 64a 85a 47a
ESN/Urea 28.2a 45.5a 21.6a 60a 99a 46a
SuperU 33.2a 52.4a 21.2a 67a 104a 52a

Source Rate  Yield PFP AE

lb ac-1 bu ac-1

Urea (Split)
160

198a 62a 29a
ESN 190b 59b 26b
SuperU 188b 58b 26b
ESN/Urea 80/80 185b 58b 25b
Partial Factor Productivity = Yield (rate) / N rate 
Agronomic Efficiency = Yield(rate) - Yield(control) / N rate
Data averaged for Pope CC, CSb & Dakota Co. CC
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Rye in CC 
fall 2016

Soybeans in Kura 2017

Mechanical Suppression 2017

Rye spring 2017
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Spring 2016, Rye biomass
lbs/ac % N lb N/ac

CC 391 2.9 11
CSb 2573 2.4 62
SbC 518 3.2 17
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Rye biomass
Fall 2016 Spring 2017

lb/ac
CC 100 327
CSb 152 1358
SbC 334 327
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2016
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2017
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mawrc.org/events/
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Questions
Fabián Fernández
fabiangf@umn.edu

THANK YOU
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