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Potential 

Mineralizable N

Hubbard loamy sand: 1.5% 
OM, CEC 7.6 meq/100g, 
(90% sand, 5% silt, 5% Clay), 
pH 7.2

Waukegan silt-loam over 
sand: 4.8% OM CEC 15.7 
meq/100g, (22% sand, 51% 
silt, 27% Clay), pH 6.6
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Becker, Yield

Hubbard loamy sand
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Soil N with Pre-plant Applications

Soil with 1.6% OM, CEC 8 meq/100g

Hubbard loamy sand
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(226 lb/a)
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Soil Grouping NO3 TIN
0-1' 0-2' 0-1' 0-2'

R2 Plateau R2 Plateau R2 Plateau R2 Plateau
Coarse-
Textured

3 Site-yrs 0.31 113 0.38 269 0.40 226 0.36 ---

Fine-
Textured

5 Site-yrs 0.69 124 0.69 191 0.63 154 0.66 ---
3 Site-yrs 0.27 109 0.33 121 0.20 145 0.26 168
1 Site-yrs 0.06 74 0.15 120 0.12 85 0.13 142

Soil Grouping NO3 TIN
0-1' 0-2' 0-1' 0-2'

R2 Plateau R2 Plateau R2 Plateau R2 Plateau
Coarse-
Textured

3 Site-yrs 0.32 58 0.42 --- 0.30 119 0.40 ---

Fine-
Textured

5 Site-yrs 0.25 54 0.40 100 0.16 103 0.27 173
3 Site-yrs 0.20 62 0.25 84 0.14 92 0.19 121
1 Site-yrs 0.12 --- 0.13 --- 0.26 --- 0.38 ---

V4 soil N (lb ac-1) corn yield prediction

V8 soil N (lb ac-1) corn yield prediction
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Becker, C-C at 120 lb N/a

Hubbard loamy sand
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Lamberton, C-C at 120 lb N/a
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98% drainage 41% drainage 86% drainage

May-June 75% of drainage, 25 mg L-1                July-Aug 39 mg L-1
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May-June 75% of drainage and 73% of load

98% load 34% load 88% load 
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N Rate CC CSb SbC CC CSb SbC

lb ac-1 __________mg NO3
--N L-1 __________ __________lb NO3

--N ac-1 __________

0 11.2c 29.4a 17.8a 26c 65a 46a

120 28.4b 43.8a 16.5a 55b 88a 35a

160 30.3b 43.6a 18.8a 63b 96a 44a

200 38.0a 45.8a 25.4a 86a 93a 58a

240 35.7ab 47.6a 21.1a 73ab 98a 55a

Mean 28.7B 42.0A 19.9C 61B 88A 47C

Season-long (2012-2014) nitrate leached below the root-zone
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Measurements After 4 Years

N Rate Year CC CSb SbC

lb ac-1 _____________________________lb NO3
--N ac-1 ______________________________

0 19b 45c 23
120 57ab 75b 22
160 74a 82ab 35
200 83a 101a 55
240 89a 100a 37
Mean 64A 81A 34B

N Rate Year CC CSb SbC

lb ac-1 _____________________________mg NO3
--N L-1 (SEM) _____________________________

0 8.8d (1.0) 19.7d (1.2) 10.6c (0.7)

120 28.2c (2.5) 42.9c (3.0) 10.9c (0.5)

160 37.2b (3.0) 46.6bc (2.8) 15.6b (1.4)

200 42.7ab (3.7) 55.8a (4.0) 25.0a (1.8)

240 44.3a (3.1) 53.6ab (3.2) 15.8b (1.4)

Mean 32.2 (1.4) 43.7 (1.5) 15.6 (0.6)
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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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50 lb/ac

(179, 199) (223, 199)

44 lb/ac
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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

Reduction Scenarios
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Product CC CSb SbC CC CSb SbC

mg NO3
--N L-1 lb NO3

--N ac-1

Urea 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 Grain N
Tot. 

uptake

Basal 

Stalk N
RSN PFP AE

lb ac-1 bu ac-1 % lb N ac-1 ppm lb ac-1

Urea 160 198a 0.11 196 983 19 62a 29a

ESN 190b 0.11 184 677 19 59b 26b

SuperU 188b 0.11 192 1320 21 58b 26b

ESN/Urea 80/80 185b 0.11 175 448 21 58b 25b

Urea 200 206 0.12 208 1763 22 51 25

ESN 202 0.11 208 1661 24 50 24

Residual Soil Nitrogen top 2’; 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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2015

EONR= 240 lb N/a

Yield= 226 bu/a

Yield efficiency (yld

increase per lb of 

N)= 0.44

EONR= 183 lb N/a

Yield= 122 bu/a

Yield efficiency (yld

increase per lb of 

N)= 0.37

71 bu/a
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2016

EONR= 250 lb N/a

Yield= 201 bu/a

Yield efficiency (yld

increase per lb of 

N)= 0.47
EONR= 113 lb N/a

Yield= 54 bu/a

Yield efficiency (yld

increase per lb of N)= 

0.31
68 bu/a
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z.umn.edu/Nconference
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Questions
Fabián Fernández

fabiangf@umn.edu

THANK YOU

Students, Field Crew, Farmers, Research Centers


