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Evaluating Agronomic Performance

Finding the Maximum Return To N and Most Profitable N Rate
A Regional (Corn Belt) Approach to Nitrogen Rate Guidelines

State: lowa

Number of sites: 129

Rotation: Corn Following Soybean
Non-Responsive Sites Not Included

N Price ($/Ib N):  $0.30 $0.30 $0.30 $0.30
Corn Price ($/bu):  $4.00 $5.00 $6.00 $7.00
Price Ratio:  0.08 0.06 0.05 0.04

MRTN Rate (Ib N/acre):| 135 145 149

Profitable N Rate Range (Ib N/acre):[120 - 149 134 - 159 138 - 163

Net Return to N at MRTN Rate ($/acre):| $162.09 $264.18 $315.53
Percent of Maximum Yield at MRTN Rate:| 99% 99% 99%

UAN (28% N) at MRTN Rate (Ib product/acre):| 482 518 532
UAN (28% N) Cost at MRTN Rate ($/acre):| $40.50 $43.50 $44.70

Most profitable N rate is at the maximum return to N (MRTN).
Profitable N rate range provides economic return within $1/acre of the MRTN.




Evaluating Agronomic Performance
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IS Idst before corn grows?



Evaluating Agronomic Performance
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2007 Cumulative March through May Rainfall

Rainfall, in

409-833
« 8.33-10382
e 10.82-1293
e 1293-1522
o 1522-207



2007 Cumulative March through June Rainfall

Rainfall, in

6.37-10.88
»10.88 - 13.91
o 13.91-16.27
e 16.27-18.88
o 18.88-26.08



2007 Cumulative March through August Rainfall

Rainfall, in

11.79 - 21.82
e 21.82-2911
o 29.11-3477
3477 -41.56
41.56 - 65.21



Statewide 2007 Stalk Data
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Evaluating Agronomic Performance

How well are managing your N? : 1




Evaluating Agronomic Performance

Small plot trials with many N rates are the way universities have done it historically
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Evaluating Agronomic Performance

It is impractical for growers to put out trials with many rates?
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Evaluating Agronomic Performance

Do you know if you are within 50 Ib N/a?




Evaluating Agronomic Performance

Do you know If you are within 50 Ib N/a?

50 Ib N x $0.60/lb = $30 / acre.




Evaluating Agronomic Performance

Do you know If you are within 50 Ib N/a?
50 Ib N x $0.60/Ib = $30 / acre.

6 bu x $5.00bu = $30 / acre




Evaluating Agronomic Performance

Do you know If you are within 50 Ib N/a?

Can you look at a field and know If you are
within 6 bu/a of optimal for N?




Evaluating Agronomic Performance

Do you know If you are within 50 Ib N/a?

Can you look at a field ____
and know if you are  \up
within 6 bu/a of optimal
for N?




Evaluating Agronomic Performance

Do you know If you are within 50 Ib N/a?

Can you look at a field ____
and know if you are  \up
within 6 bu/a of optlmal
for N?

b2 &2 dd




Evaluating Agronomic Performance

50 Ib N/a is difficult to detect
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Aerial Imagery




Uneven Application




Uneven Application




Uneven Application




Uneven Application

Grain yield by row
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Uneven Application

Stalk Nitrate Concentrations
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Uneven Application

Do you know if you are within 50 Ib N/a?




Evaluating Agronomic Performance
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Evaluating Agronomic Performance

Rainfall makes a big
difference in N
management




Evaluating Agronomic Performance

Rainfall makes a big
difference in N
management
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Evaluating Agronomic Performance

Preplant
Summary of trials by year
March - May Fertilizer N Rate Yield
Year Rainfall Low Rate High Rate Low rate Response
----- in ----- ----- |b N/acre ----- bu/acre

2000 1.47 119 169 157 2
2001 11.26 102 152 169 3
2002 8.48 96 148 189 7
2003 0.84 08 153 179 4
2004 14.42 08 141 195 13
2005 8.62 95 147 177 8
2006 8.97 08 152 180 4
Mean 9.9 101 152 178 6




Evaluating Agronomic Performance

Sidedressing
Summary of trials by year
March - May Fertilizer N Rate Yield
Year Rainfall Low Rate High Rate Low Rate Response
----- in ----- ----- |b N/acre ----- ----- bu/acre -----

2000 8.1 80 123 182 5
2001 11.9 78 123 165 5
2002 8.2 79 128 159 4
2003 9.9 79 131 173 2
2004 14.7 75 125 181 14
2005 9.9 80 130 180 11
2006 9.4 83 121 180 4

Mean 10.1 78 126 173




PreplantN

Spring nitrogen strip trials difference for UAN and NH3 applications

Application Fertilizer N rate Grain yield
Timing Form High Low Low Yield Diff.
----- 1b N/a------ ------bu/a-------
Spring NH3 149 99 184 5
Spring UAN 149 100 172 9

183 replicated trial®ver the last7 years




Fall vs. Spring

Summary of "Fall vs Spring" Nitrogen-strip trials in 2007

Trail ID County Rainfall N rate Yield Yield Difference
March-May Spring Fall
in Ibs N/acre tu/acre
ST2007022B  Marshal 12.6 140 215 214 0.6
ST2007112A  Jasper 11.6 130 220 213 6.9
ST2007352A  Pottawattamie 15.2 125 190 181 9.4
ST2007510A  Adams 115 140 163 162 0.9

Average 134 197 193 4.5




Fall vs. Spring

Stalk Nitrate Sampling

100%

80% P
B Excess

60% = Optimal
g Marginal

0 - ’Hx —
40% Deficient

o
#
#
20% - —
o
o

0% +
Fall Spring




N-Serve

Summary for N-Serve stip-trials in 2007

Yield Difference

Trial ID County N130* vs N80 N80+N-Serve vs N80
bu/acre
ST2007410A Boone 9.5 4.6
ST2007453A 7.4 5.9
ST2007454A 7.5 1.2
ST2007475A 16.6 8.0
ST2007477A 4.1 2.2
Average 9.0 4.4

*N130 (130 Ibs N/acre)




N-50 Trials 2007 CorBoybean

Summary of "Normal-50" Nitrogen-strip trials for corn after soybean in 2007

Yield
Trail ID N form Time Normal rate Normal rate Reduced rate Yield Difference
Ibs N/acre bu/acre

ST2007003A UAN Preplant 140 202 203 -1.8
ST2007004A UAN Preplant 140 208 208 -0.1
ST2007012A UAN Planting 125 243 220 23.1
ST2007018A NH3 Preplant 168 124 121 2.4
ST2007022A NH3 Preplant 140 214 196 17.8
ST2007031A NH3 Preplant 150 139 131 7.5
ST2007034A NH3 SD+Planting 135 179 157 22.1
ST2007039A NH3 Fall 125 175 137 38.2
ST2007041A UAN Preplant 181 151 145 6.6
ST2007075A UAN Preplant 150 145 143 2.6
ST2007076A UAN Preplant 150 178 165 13
ST2007115A NH3 SD 160 177 176 1.3
ST2007127B NH3 Fall 180 178 166 115
ST2007291A UAN Planting 130 183 179 6.5
ST2007324A NH3 Preplant 149 146 136 9.6
ST2007372B NH3 Fall 145 201 199 7.7
ST2007388B NH3 Preplant 130 233 228 4.9
ST2007389A  Urea Preplant 90 191 173 18.3
ST2007391A UAN Preplant 160 179 171 7.8
ST2007428A  NH3 Preplant 130 230 218 12.1
Average NH3 147 12.7

UAN+Urea 146 8.4

All 146 184 174 10.6




N-50 Trials 2007 Corrorn

Summary of "Normal-50" Nitrogen-strip trials for corn after corn in 2007

Yield
Trail ID N form Time Normal rate Normal rate Reduced rate  Yield Difference
Ibs N/acre bu/acre
ST2007005A NH3 Fall 150 181 171 9.3
ST2007016A NH3 Preplant 180 147 138 9.6
ST2007048B NH3+NS Fall 185 200 193 7.7
ST2007074A UAN Preplant 160 144 135 9.0
ST2007080A NH3+NS Fall 165 196 190 6.3
ST2007126B NH3 Preplant 175 188 184 3.4
ST2007384B UAN SD 173 206 189 17.0
ST2007390A Urea Preplant 175 168 158 9.5
Average 170 179 170 9.0




Summary

Summary of "Normal-50" Nitrogen strip trials for corn after soybean by year

March - May Fertilizer N Rate Yield
Year Rainfall Reduced Normal Reduced Rate Response
----- in ----- ----- Ib N/acre ----- ----- bu/acre -----
2000 7 119 169 157 2
2001 11 102 152 169 3
2002 8 96 148 189 7
2003 10 98 153 179 4
2004 14 98 141 195 13
2005 9 95 147 177 8
2006 10 92 149 183 4
2007 12 95 146 174 11

Average 10 99 151 178 6




N-50 Stalk Nitrate Data
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