P | c J M) Smart Nitrogen Management
liming, Rate, and Returnion/nvestment (ROI)
College of Agricultural,

E Consumer &
Environmental Sciences

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN \

\ | h‘ ‘
NN

Gary Schnitkey


https://www.nature.com/articles/nmeth.1618

N esvEnY —
- Dofarmers |RENUOPEIEE] = Timing e
the: /| R impacts on
N P, r\_).fﬁ . S U d t &
i profitability PRCLE

N rate
impacts on

profitability §¢ Reducing N



https://www.nature.com/articles/nmeth.1618

Rates and profitability

1L ILLINOIS P C M

TIAA Center for

Farmland Research

W COBANK
Al ] EOMPE

09 FARM CREDIT

ILLINOTIS
Helping Farm Families Succeed

@

GROWMARK

ILLINOIS

= SOYBEAN

ASSOCIATION

@ JOHN DEERE


https://www.nature.com/articles/nmeth.1618

Review of Maximum Return to Nitrogen (MRTN)

MRTN is a regional approach developed by soil fertility
specialists across the Corn Belt states to determine the
most profitable nitrogen fertilizer application rates for
corn production.

R_C CALCULATOR ABOUT MAPS HELP

The MRTN identifies the nitrogen
application rate that provides the =
greatest economic return to

nitrogen application fora given
dataset, prices, and crop rotation. ©

Choose how you want to calculate N rates, using one set of prices or using mulitple prices
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MRTN Rates (Ib N/acre) for Central lllinois Example
Corn following Corn using Anhydrous Ammonia

AA Price
S per Ton $3.50

$4.00

Corn Price in $/bushel

$4.50

$5.00

$600 202

208

214

$700 196

$800 189

$900 182

201 206 211
196 200 205
190 196 200

https://www.cornnratecalc.org/
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MRTN Rates (Ib N/acre) for Central lllinois Example
Corn following Soybeans using Anhydrous Ammonia

AA Price Corn Price in $/bushel

$ per Ton $3.50 $4.00 $4.50 $5.00
$600 185 190 195
$700 179 185 189 193
$800 174 179 184 188
$900 169 174 179 184

https://www.cornnratecalc.org/
X ILLINOIS 00 farmdoc
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Maximum Return To Nitrogen (MRTN)

Based on August 2, 2024 values

ACorn price
$4.00 per bushel

AAnhydrous Ammonia price
$800 per ton

AYield does not enter into calculation
Pounds

per acre
T ILLINOIS (p Il c )V farmdoc
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Corn HiGH-sPR,
N TIMING | 2015-24 AVG VALUES

NUE (Ib N/bu grain)

# fields

Yield per acre

GROSS REVENUE

N fertilizer

Other direct costs
TOTAL DIRECT COSTS*
Field work

Other power costs**
TOTAL POWER COSTS

OVERHEAD COSTS

TOTAL NON-LAND COSTS

OPERATOR & LAND
RETURN

0.96
3,326
226
$968
$104
$357
$461
$17
$110
$127
$41
$629

$338

MOSTLY
PREPLANT

0.90
1,589
221
$945
$98
$330
$428
$16
$104
$120
$41
$589

$356

MOSTLY
SIDEDRESS

0.89
1,807
225
$958
$97
$347
$444
$18
$108
$126
$41
$612

$347

50% PRE/
50%
SIDEDRESS

0.92
556
224
$957
$110
$356
$466
$17
$108
$125
$41
$632

$325

0.91
701
228
$977
$106
$380
$486
$20
$109
$129
$41
$656

$321
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Returns for different N Rates

Corn N RATE HIGH-SPR LBS
PER ACRE | 2015-24 AVG VALUES

‘ 151175 l 176-200 ' 201-225

el 218 710 2 139 3,063 1.849
AVG C Yield
(bu/a) 2015-24 208 220 223 225 231

OPERATOR & LAND

RETURN $355 $352

GHG emissions
(metric tons COZ2e/a) 0.42

0,63 067 O.77 0.9

SPR = Soil Productivity Rating

Note: When reviewing these tables, please keep in mind that the nitrogen values represent the TOTAL nitrogen fertilizer application rate,
including any nitrogen applied in MAP or DAP or with herbicides or other sources.

T ILLINOIS (p Il c )V farmdoc


https://www.nature.com/articles/nmeth.1618

Operator and Land Return ($/a) by Nitrogen Rate Class

=150 151-175 176-200 201-225 YL Average
$206
$257
$211
$334
$267

$288
$575
$767
$290
$229
Average $342

T ILLINOIS (p Il c )V farmdoc
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Operator and Land Return by Difference of Yearly Average Nitrogen
Rate Application Class (pounds of N per acre)

$80 -
H <150 W 151-175 H176-200 W 201-225 H>225
$60 -
$40 -
$20 -
$0 -
-$20 -
-$40 -
-360 - Difference from 2015 to 2024
480 - average Operator & Land Return of $342
<150 AS51-AYS5 176 - 200 (20072251 > 225
-$100 - -$3 $13 $9 -$1 -$17
-$120 -

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Operator and Land Return by Difference of Yearly Average Nitrogen

Rate Application Class (pounds of N per acre)

$80
$60
$40
$20
$0
-$20
-$40
-$60
-$80
-$100

-$120

H<150

average Operator & Land Return of $342

-$3

Difference from 2015 to 2024
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Operator and Land Return by Difference of Yearly Average Nitrogen

Rate Application Class (pounds of N per acre)
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Yield and Actual Nitrogen, 2024

Yields from High-SPR fields without manure applications

()] -
g 350
T
2 Notes
S 300 -
2 . A Large amount
&° of variability
250 4 , ° A Significant
; relationship
500 because of low
| | application
© rates
150 - o °
100 -

100 120 140 160 180 200 220 240 260 280 300
Pounds of Actual N Applied
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Operator and Land Returns and Actual Nitrogen, 2024

Yields from High-SPR fields without manure applications

@ $700 -
<
()] -
8 3600 o Notes
2 $500 - A Large amount
(a4 . oye
of variability
S $400 - s
S A Significant
-§ $300 - . relationship
S ° ¢$ °g because of low
® 5200 - o application
a rates
© $100 - _
@
$0 : : :
@
-$100 -

100 120 140 160 180 200 220 240 260 280 300
Pounds of Actual N Applied
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Yield and Operator and Land Return vs Actual Nitrogen, 2024

Yield (bushels per acre)

350 -

300 -

250 -

200 -

150 -

100

$1,300

o o $1,100

$900
$700
$500
$300

$100

150

175

T T T '$100
200 225 250

Pounds of Actual N Applied
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Neither relationship is statistically significant
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Yield and Operator and Land Return vs Actual Nitrogen, 2023

Yield (bushels per acre) Operator and Land Return ($ Per Acre)
350 - $1,300 -
$1,100 -

300 - ® o

$900 -
250 $700 a .
200 - $500

$300
150

$100
100 : . . : -$100

150 175 200 225 250

Pounds of Actual N Applied

Neither relationship is statistically significant
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Yield and Operator and Land Return vs Actual Nitrogen, 2022

Yield (bushels per acre) Operator and Land Return ($ Per Acre)
350 - $1,300 -
$1,100

300

$900
200 $500

$300 = (9]
150 - :

$100 -
100 | | | | '$100 =

150 175 200 225 250 150 170 190 210 230 250

Pounds of Actual N Applied

Both are (barely) significant, Low nitrogen highest return
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Yield and Operator and Land Return vs Actual Nitrogen, 2021

Yield (bushels per acre) Operator and Land Return ($ Per Acre)
350 - $1,300 -
$1,100 -
300 - o
$900 -
250 = $700 i
200 = $500 -
$300 -
150 -
] . $100 -
100 - | | | -$100 -
150 175 200 225 250 150 170 190 210 230 250

Pounds of Actual N Applied

Both are (barely) significant
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Yield and Operator and Land Return vs Actual Nitrogen, 2020

Yield (bushels per acre) Operator and Land Return ($ Per Acre)
350 - $1,300 -
$1,100 -
300 -
' $900 -
250 - 4_ $700 1 .
B $
200 - + $500
' " $300
150 -
$100
100 | | | | '$100 =
150 175 200 225 250 150 170 190 210 230 250

Pounds of Actual N Applied

Both are not significant
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Yield and Operator and Land Return vs Actual Nitrogen, 2019

Yield (bushels per acre) Operator and Land Return ($ Per Acre)
350 - $1,300 -
$1,100 -

300 -

$900 -
200 $500

$300
150

$100
100 | | | | '$100 =

150 175 200 225 250 150 170 190 210 230 250

Pounds of Actual N Applied

Yield not significant, OLR is significant
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Yield and Operator and Land Return vs Actual Nitrogen, 2018

Yield (bushels per acre)

350

300

250

200

150

100

Operator and Land Return ($ Per Acre)

$1,300
$1,100
$900
$700
$500
$300

o $100

150 175 200
Pounds of Actual N Applied
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Results

Alncreasing nitrogen rates usually are not significant,
but can occasionally result in statistically greater yields

AOperator and land returns have higher returns
when below 200 pounds per acre

Almportant caveat:
Farmers who spend more to apply higher rates of
N fertilizer often spend more on other inputs as well.
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Stronger Relationships with Costs, 2024

Direct Costs ($ Per Acre) Total Costs (S Per Acre)
$1,100 - $1,100 -
$1,000 - $1,000 - :
$900 - $900 -
$800 - $800 -
$700 - $700 -
$600 - $600 -
$500 - $500 - o*
$400 - $400 -
$300 | . . . . $300 . . . . .
150 170 190 210 230 250 150 170 190 210 230 250

Both have significant increases with nitrogen applied, More than nitrogen rates
X ILLINOIS 00d farmdoc
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