
Matt Ruark

Dept. Soil 
Science

Joe Lauer 
Dept. Agron.

Thierno Diallo

Dept. Agron

Mike Bertram

Arlington & 
Marshfield 

ARS

CONTROLLED RELEASE 
FERTILIZER AND NO TILL 

CORN



~12% OF CORN IN WI IS NO-TILL















An additional 30 lb/ac of N is needed to 
overcome this difference in soil nitrate.

But this is only to maximize within the 
no-till system. 

Can we increase yields in no-till corn 
following corn by using different N 
products that protect against losses?

NO TILL AND NITROGEN



Another way to think about this is that if 
you are no-till corn-corn you are already 
applying more N because of the rotation 
and then you are also applying more 
because of your residue. 
And – you are getting lower yields.
Or, more likely, you are not no-tilling corn 

at all.
If we can overcome this yield gap, we could 

reap the economic and conservation 
benefits of no-till.

NO-TILL AND NITROGEN



To address this issue – over coming the 
yield gap – we evaluated many fertilizer 
N sources in no-till.

NO-TILL AND NITROGEN



Urease inhibitor (UI)
Agrotain®

Nitrification inhibitor (NI)
SuperU® (UI+NI)

Polymer coated urea (PCU)
ESN®, Environmentally Smart Nitrogen

TYPES OF PRODUCTS



STUDY SITES AND YEARS

Within existing no-till trials

1. Corn-soybean rotation, no-till since 
1983 (ARL: 2009-2012)

2. Corn-alfalfa rotation, no till since 2010 
(ARL & MAR: 2011-2012) 



Arlington Agricultural Research Station

Three split-plots within corn phase of 
continuous corn or corn/soybean 
rotation.
AN

PCU

UI+NI

175 lb/ac of N

LONG-TERM ROTATION



Corn Yield
Prev. 
Crop

N Source 2009 2010 2011 2012 Average

bu/ac
Corn AN 224 260 193 172 212

PCU 212 261 186 157 204
Urea+UI+NI 213 249 188 161 203

Soybean AN 246 268 210 b 201 231
PCU 240 272 223 a 196 233

Urea+UI+NI 249 268 201 b 206 231

Chisel Plow systems



Corn Yield
Prev. 
Crop

N Source 2009 2010 2011 2012 Average

bu/ac
Corn AN 207 224 ab 183 160 194

PCU 207 236 a 186 167 199
Urea+UI+NI 207 216 b 177 161 190

Soybean AN 248 264 223 b 203 235
PCU 241 253 218 a 182 224

Urea+UI+NI 239 255 208 b 201 226

No-till systems



Volatilization

Planting 4/29/10
0.6” rain on 4/30/10

Planting 5/5/11
0.25” on 5/9/11

Planting 5/10/12
0.4” on 5/26/12

Leaching

Cumulative rainfall 
5/1 to 8/1

2010 = 30”

2011 = 8”

2012 = 7” 

WEATHER CONDITIONS FOR 
BENEFIT?



CONCLUSIONS

No yield gain by applying PCU or UI+NI at 
high end of range (175 lb-N/ac).

The N recommendation would be 165 
lb/ac, with 180 lb/ac on the high end of 
the range.

This was true for either tillage practice or 
either crop rotation.



Arlington ARS
Marshfield ARS
Two rotations: C/C & AACC
Eight Treatments:
None
Recommended rate: urea, AN, UI, UI+NI, 

PCU
20% reduced rate: AN, PCU

CORN-ALFALFA ROTATION, NO-TILL



2011 ARL CC

2011 Arlington ARS (corn following corn)

Fertilizer Source
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2011 MAR CC

2011 Marshfield ARS (corn following corn)

Fertilizer Source
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2012: C/C/ C 2012: A/C/ C

Nitrogen Yield

165 UI 173

165 Urea 168

165 PCU 166

165 AN 163

130 PCU 160

165 UI+NI 160

130 AN 151

None 162

Nitrogen Yield

125 AN 195

100 PCU 190

125 PCU 186

125 UI+NI 182

125 UI 177

100 AN 173

125 Urea 170

None 158

Arlington, WI



Benefits of the products will come from a 
reduced rate to maximize efficiency 
within a system, and not from an 
increase in yields. 

CONCLUSIONS



QUESTIONS?
COMMENTS?
CONCERNS?



PCU on sandy soil

UI+NI on potato on sandy soil has worked 
well in some years

WHEN DOES IT CONSISTENTLY 
WORK?
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