Results and Experiences using
Economic Optimum N Rates
with Corn

Corn/Soy Expo, January 28, 2010

Extension

Learning for life

Matt Hanson Tom Novak
UW-Extension Dodge County Total Crop Management, LLC



What is your average N application
rate for corn after corn?
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What is your average N application
rate for corn after soybean?
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Can nitrogen negatively impact
groundwater quality?

1. Yes
2. NO 82%
3. Unsure




On-farm N rate study - beginning

In 1997 a Jefferson County producer felt
he lost $30,000 in corn yield potential by
following UW nitrogen recommendations.




On-farm N rate study - beginning

In 1998, the on-farm N rate verification
study showed the pr
rate was much higher than the economic
optimum for his field.




On-farm N rate study - beginning

In 1999, several on-farm studies were
started to evaluate Economic Optimum N
Rates (EONR).




On-Farm Nitrogen Rate Verification

- Background -

- Studies conducted in Columbia, Dodge, Jefferson,
Rock and Walworth Counties through 2007
- Studies have recently expanded to Chippewa, Calumet
and Jackson Counties
0 50 replicated experiments have been investigated
between 1999-2009
o Field studies had 3 to 4 replications per site

0 Range from sandy loam to silty clay loam soils
0 Range from 1.5% OM sandy loam soil to 2-7% OM silty
clay loam soils

o Corn after soybeans compared 1999 - 2009
o Corn after corn compared 2001 - 2009
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On-Farm Nitrogen Rate Verification
- Background -

i None of the fields had manure applied within
the last five years

I All sources of commercial N were accounted for

I Compared corn after corn and corn after
soybean rotations

I No alfalfa or green manure was used as part of
rotation

I Corn maturities range from 98 to 108 day

I Multiple seed companies represented over the
years
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Nitrogen Application Rates

1999-2001 2002-2009
Nitrogen Rates Nitrogen Rates
A 75# N/acre A 0# N - Control
A 100# N/acre A 50# N/acre
A 150# N/acre A 100# N/acre
A 200# N/acre A 150# N/acre
A 200# N/acre
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On-Farm Nitrogen Rate Verification

- Participant Partial List -

A Tony and Ralph Peirick i Dodge Cty.

A Dean Weichmann i Jefferson Cty.

A Bill Frison i Rock and Walworth Cty.

A Tom Novak i Jefferson Cty.

A Bernie Kleiber i Jefferson Cty.

A Mark Hoffmann i Jefferson and Walworth Cty.
A John Schmitt i Dodge Cty.

A Dan and Pat Bird i Dodge Cty.

A Tom Hoffmann i Rock and Walworth Cty.

A Pat Rasmus i Chippewa Cty.

A Matthew Murray - Jackson Cty.

A Adam Faust i Calumet Cty. Extension
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Economic Goal

Each additional unit of
nitrogen added will result In
an equal or greater yield
Increase than the cost of N
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Maximum and optimum levels for yield
response to applied N

Yield bu/acre

Optimum Maximum

R

N rate, Ib/acre



EXAMPLE

2005 Tony and Ralph Peirick
(Corn after Soybean)

Avg. N Rate Moisture Yield @ 15.5 %
Ibs/acre % Bu/acre
0 18.6 162
58 19.1 192
EONR | o S oo
145 19.3 213
188 19.0 218

So What Are the Economics?

An additional 60 units of N are needed to gain 4 bushels of corn
$21 of N to achieve $13.20 revenue = ($7.80 loss/acre)

An additional 103 units of N are needed to gain 9 bushels of corn.
$36 of N to achieve $29.70 revenue = ($6.30 loss/acre)

(@ $0.35 N and $3.30 corn)



Results



1999

Three Location Average (Corn after Soy)

Avg. N Rate Moisture Yield @ 15.5 %
Ibs/acre % Bu/acre
71 16.0 161
110 16.0 163
160 16.1 163
210 16.1 162

No significant difference in yield above 71# N o )
EXtension
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2000

Five Location Average (Corn after Soy)

Avg. N Rate Moisture Yield @ 15.5 %
Ibs/acre % Bu/acre
76 17.9 171
122 17.7 172
157 18.0 173
207 18.0 174

No significant difference in yield above 76# N

in five of six locations Extension
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In 2000, only 1 of 6 sites had a

significant yield difference
N rate Yield
(Ibs./acre) (Bu/acre)
Novak 82 157 b
site 150 159 ab
175 165 a
213 164 ab

An additional 93 units of N are needed to gain 8 bushels of corn.

8 bushel increase x $2.50 = $20 revenue
$32 of N to achieve the increase @ $0.35/unit "
EXtension
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($12.00 loss per acre)



2001

Four Location Average
(Corn after Soy 1 3 locations)
(Corn after Corn 1 1 location)

Avg. N Rate

Moisture

Yield @ 15.5 %

Ibs/acre

%

Bu/acre

83 m 19.6 156

116 19.7 157
158 19.7 158
209 19.8 158
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Important lesson learned..

Have at least one control plot without
nitrogen added; two or more of these
plots in the study Is preferable
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2002

Five Location Average
(Corn after Soy)

Avg. N | Moisture | Yield @

Rate 15.5 %

Ibs/acre % Bu/acre
0 19.0 126

47 m19.4 142

101 19.7 152
148 19.9 150
201 19.9 156

Extension
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2002

Two Location Average
(Corn after Corn)

Avg. N | Moisture| Yield @
Rate 15.5 %
Ibs/acre % Bu/acre
0 19.6 92
43 20.2 110

146

92M20.5 128

20.9

130

190

21.0

135

Extension
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2003

Two Location Average
(Corn after Soy)

Avg. N Moisture | Yield @

Rate 15.5 %

Ibs/acre % Bu/acre
0 17.7 115

42 m 16.6 128

96 16.6 134
131 16.6 131
198 16.2 133
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2003

Three Location Average
(Corn after Corn)

Avg. N | Moisture | Yield @
Rate 155 %
Ibs/acre % Bu/acre
0 15.9 122
53 15. 96@126
100 35955.46(\ 129
@0 g\\(lg.S 130
203 15.3 131

Extension
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2004

One Location
(Corn after Soy)

Avg. N | Moisture | Yield @

Rate 15.5 %

Ibs/acre % Bu/acre
0 20.4 49
64 23.0 106

95 M 21.2 135

147

21.8

126

216

21.5

130

Extension
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2004

Two Location Average
(Corn after Corn)

Avg. N | Moisture | Yield @

Rate 15.5 %

Ibs/acre % Bu/acre
0 19.6 79
52 19.1 136
89 A 144
152 19.2 159
202 19.0 157

Extension

Learning for life



2005

Two Location Average
(Corn Following Soybean)

Avg. N Rate Moisture Yield @ 15.5
%

Ibs/acre % Bu/acre

0 19.1 201.6

54 19.1 201.6

93 19.1 210.4

148 19.4 212.2
194 19.0 220.6

Extension
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2007

Three Location Average
(Corn Following Soybean)

Avg. N Rate | Yield @ 15.5
%
Ibs/acre Bu/acre
0 107.8
40 1354
80 80# N 160.9
120 165.5
160 169.4
200 170.9 ExXtension
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2007

One Location Average
(Corn Following Corn)

Avg. N Rate | Yield @ 15.5
%
Ibs/acre Bu/acre
0 80.6
40 158.8
80 m161.6
120 180.3
160 178.9
200 182.6

Extension
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2008

Two Location Average
(Corn Following Corn)

Avg. N Rate | Yield @ 15.5
%
Ibs/acre Bu/acre
0] 67.5
60 118.6

142

117m 153.25

163.35

217

170.85

Extension
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Yield bushel/acre
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2009
Chippewa County

Corn yield at varying rates of N
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N Study Summary

Corn/ Soybean Corn / Corn

1999

2000 76 6 = -- --
2001 90 3 2001 90 1
2002 63 5 2002 101 2
2003 77 2 2003 No Resp. 3
2004 91 1 2004 110 2
2005 93 2 2005 -- 0
2006 96 1 2006 118 3
2007 80 3 2007 120 1
2008 105 1 2008 142 2
2009 115 2 2009 139 1
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- Partnership with Brother

- Farm Operation Overview

- Utilized independent crop consultant for 20 years

- Participated in N studies since 1999

- Harvest center 6 rows of the 12 row plots

- How have | changed my N application rates over the
years?



