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Nitrogen Management 101

* N is expensive: can’t afford to over apply
« Corn needs N: can’t afford to under apply

* N can create environmental degradation

— Under the current regulatory climate N is being
heavily scrutinized

— Ensure that this nutrient is being used very wisely




Nitrogen Management Made Easy

Apply just what the crop needs, at the
best possible time using the proper
application method for the nitrogen
source being used

Two principles

 Enhance nitrogen uptake
* Minimize nitrogen loss




Nitrogen Management is Not

Just Pounds of N per Acre

» Often discussions on nitrogen management
revolve only around the topic of rate of
application
— 1) Adequate availability to the crop

— 2) Minimize the amount of leftover nitrogen at
the end of the season

» Other variables are also important

— Source, time, application method, prevailing
weather conditions, region/soil of the state
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Can We Use Crop Sensors To
Improve N Management?
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Using Canopy Sensors

The earlier the sensing the greater the
flexibility to apply nitrogen, BUT

The earlier the sensing the lesser the
predictive power

The later the sensing the greater the
predictive power, BUT

The later the sensing the lesser the flexibility
to apply nitrogen and greater potential for
yield loss




How Much N is Naturally in the
Soil and Available to Crops?
About 5% of OM is N

Each 1% OM in top 7 inches = 20,000 Ib OM/acre

Annually, about 1 to 3% of the organic N converts into
plant-available N

Soil with 4% OM = 4,000 Ib organic N

— 40 to 120 Ib of N per acre per year

* Deeper soils can provide more
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How Much Yield Can We Get
Through Mineralization in High and
Very High Yield Potential Soils?
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Percent of Corn Yield at EONR Obtained
from the 0-N Check

lllinois 43 59
lowa 40 66
Michigan 59
Minnesota 93 71

Wisconsin (no sands) 55 /3
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N,O emissions, Corn
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Drained: MRTN 148 Ib N/a, 187 bu/a
Undrained: MRTN 127 Ib N/a, 187 bu/a
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End of Season Nitrate, Corn Plots
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240 - 2014 Waseca Co, MN
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2014 Winona Co, MN
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Irrigated Sandy Soil Corn

- Dakota Co. corn/corn Pope Co. Corn/soybean

2011 2012 2013 2014 2011 2012 2013 2014 2011 2012 2013 2014
Trt Corn grain yield (bu/A)

Check 150 100 87 69 82 83 79 83 111 174 126 118

Urea

BMP 238 208 200 180 223 186 149 194 197 187 206
Super U 175 223 176 235 162 127 159 202 181
ESN 222 214 177 129 179 202 179

ESN/Urea 220 188 211 211 164 169 168




Quest to Finding the Best
Time for Sidedress, 2014

Location Planting Lowest Highest

Rotation date yield vyield Response equation R2
Becker

C-C 5/14 30 103 y =0.2192x + 36.89 0.91
Clara City

C-C 5/30 53 137 y = 0.3202x + 55.229 0.83
SWROC y =-0.0014x2 + 0.5448x +

C-C 5/30 86 149 92.832 0.92
SROC

C-C 5/23 47 140 y =0.3781x + 51.183 0.92
SROC y =-0.002x2 + 0.7963x +

C-S 5/11 71 150 70.319 0.99
Theilman

C-C 5/22 109 206 =-0.0033x? + 1.1x + 102.85 0.82




Becker, 2014
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Soil N with Pre-plant Applications
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Becker, 2014 C-C at 120 Ib N/a

160 - ;
140 - abc ab abc
C
S 120 7 bed cdef
é 100 - defg cdef
o ef
o 80 1 fg g g
> J
c 60
o 40 -~
o
20 A
0
o ) = o o © o~ < O 00 ~
T > A % < v > > > > o
= Y - O 0 > >
z S S
+ < <
™ o o
T < 0
e pd 2
(Vs)] [Vs)]
Ll Ll
Pre-Plant Pre-Plant40/Side-Dress80
Hubbard loamy sand Unvearry or Miasora

A\ EXTENSION

Drivan o Discovar-




g

Soil nitrogen (Ib/a)
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Lamberton, Yield
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Soil N with Pre-plant Applications
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Lamberton, C-C at 120 Ib N/a
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Lamberton @ 120 Ib N/a
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Yield at 160 Ib N/acre
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