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Soll Conditions Heading Into 2026
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Challenges in Predicting Soil Supply and
Plant Demand of Nitrogen

ATwo key drivers that determine the fertilizer N demand

ANitrate in the soil profile
ATransformation of organic N (mineralization) from 2 weeks before planting
to silking

AConversion of organic and ammonium (N N to nitrate (NQ) is
largely affected by soil temperature and moisture

ANitrate mobility and losses with rainfall, and large potential for
conversion to gaseous loss pathways major concerns in lllinois

AAnnual variability tends to confound many efforts to predict site
specific N supply or crop demand

E Illinois Extension

IIIIIIIIIIIIIIIIIIIIIIIIII -CHAMPAIGN



Yield Response to Applied Nitrogen Increasing
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Yield and Economic Return Analyses 'l’

AHundreds of field trials to identify maximum yield and
associated N rate across cropping systems, hybrids,
solls, and weather.

ALongerterm approach to aggregate data

Alllinois uses a 10year dataset updated annually and old
data dropped

A73 N response curves in 2025, most with true controls
and six N rates; all replicated 3 -4 times.

ACurrent guidelines supported by 760 trial locations

AThe N rate to produce a maximum vyield is adjusted
down for price conditions Commonly 10-18 b N/a
and average of 1.34 bushel/a in 2025)

Illinois Extenswn




2025 Corn Following Corn Trials
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2025 Corn Following Soybean Trials
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MRTN Rates Observed2025 Trial Only

Cornat $4.50; N price asindicated; Profitableranges +/- 12-141b; 73 trials
Data will be added to the currentttps://www.cornnratecalc.org/ output.

NH, UAN (32%)

$800/t  $350/t  $400/t  $450/t
ILRegion Rotation  ($0.49/b) ($0.55/Mb) ($0.63/1b) ($0.70/b)

North SoyCorn 169 164 158 153
CornCorn 191 186 180 175

Central SoyCorn 174 170 166 162
CornCorn 179 176 171 168

South  SoyCorn 207 203 196 191
CornCorn 2026 corncorn trials in southern IL (use sogrn)

E Illinois Extension
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https://www.cornnratecalc.org/

Updated MRTN Rate Guidelines for 2026

Cornat $4.50; N price asindicated; Profitableranges +/- 12-141b; 706 trials
Data will be added to the currentttps://www.cornnratecalc.org/ output.

NH, UAN (32%)

$800/t  $350/t  $400/t  $450/t
ILRegion Rotation  ($0.49/b) ($0.55/Mb) ($0.63/1b) ($0.70/b)

North SoyCorn 184 180 174 170
CornCorn 192 186 179 173

Central SoyCorn 181 176 171 166
CornCorn 197 191 184 178

South  SoyCorn 204 200 195 189
CornCorn 2026 corncorn trials in southern IL (use sogrn)

E Illinois Extension
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https://www.cornnratecalc.org/

Nitrogen Rate Tools to Interpret Local Data

Most North Central states use an economic return evaluation for guidelines

https://www.cornnratecalc.org/

= CALCULATOR ABOUT MAPS HELP

This web site provides a process to calculate economic return Ib,Na’pplitaﬁon with different nitrogen and corn prices and to find profitable N rates
directly from recent N rate research data. The method used follows a relgionai_"approaéh for determining corn N rate guidelines that is implemented in
several Corn Belt states.

E Illinois Extension
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Regardless of approach, optimum N rates
decrease with higher N to corn price ratios

State : lllinois

Region : North

Number of sites : 183

Rotation : Corn following soybean

Nitrogen Price ($/1b):

Corn Price ($/bu):

Price Ratio:

Net Return to N at MRTN Rate ($/acre):

MRTN Rate (Ib N/acre):

Profitable N Rate Range (Ib N/acre):

$4.00
0.13

$372.53

Percent of Maximum Yield at MRTN Rate: 98%
UAN (32% N) at MRTN Rate (lb product/acre): 566
UAN (32% N) Cost at MRTN Rate ($/acre): $90.50

Illinois Extension
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Tillage Effects on Optimum N Rates?

Longterm studies initiated fall 2024 in 3 locations across lllinois
2025 crop year data (average of 3 sites)

Conv. Till Strip Till No-till

Previous Opt. N Yield Opt. N Yield Opt. N Yield
Crop  |pb-N/a bu/a Ib-N/a bu/a Ib-N/a bu/a

Corn 160 236 157 245 250 222
Soybean 152 261 141 264 177 267

Jones (2025)




Nitrogen Management into 2026

AUse observed yield responses to N rate, not yield goals, to decide N rates
AAccount for all applied N (fall N with P, weed and feed N, etc.)

AThe maximum return to N concept provides the most likely range of
economic optimum N rates
A Use the Corn N Rate Calculator (https://www.cornnratecalc.org /)

A The economic optimum N rate is commonly less than 1 bushel less than the
maximum Yyield for a given site -year

AHundreds of N timing trials suggest ensuring at least 50% of the needed N
Is either preplant or within 2 weeks of planting, and N delayed past M®
Rt WUOYqWet ecdd! Wwel I RUNDWHz2t 61301t

AAdjusting sidedress N rates is the most logical step to consider soil and
crop conditions

Illinois Extensmn
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2025-26 WheatDouble Crop Soybean Trials

ANine sites in 2526; 14 per year moving forward
Aldentify optimum N & S rates, P response, and N timing
AEvaluate diagnostic tools (soil, plant, canopy sensing) .

ATrack soil N and P throughout full double crop phase .
ADevelop Wheat N rate calculator for regional IL : ’
guidelines I

oy
Year =0
* 2024-25

* 2025-26

E Illinois Extension
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Central lllinois wheat N response (20245)
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Updated lllinois Soittest Guideline Components

Same components used for tissue calibration

1. Correlation of soil-test level and yield response to identify
critical soil-test concentrations for prevalent soil test methods
and sampling tactics.

2. Calibration of yield response to rate (tillage, placement, timing,
and source) by soitest level.

3. Build-up and drawdown coefficients (9b P,O./ 11b STP; 4b
K,O/1 b STK)

4. Regional interpretation (Subsoil, CEC, drainage class, etc.)

5. Adaptive guidelines to account for economic ROI, finescale
removal estimates, and inherent soll properties)

E Illinois Extension
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Important Termlnology & Clarlflcatlon

% of maximum yield

P test (Ib/A) for different subsociljphosphorus-supplying power regions

High

Illinois Extenswn
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Recent research to update lllinois ');P'LJR“NE"C'S
Agronomy Handbook P & K calibration

ANew project funded by lllinois NREC to provide
updated soll-test P & K interpretations
ABoth corn and soybean
A Conventional, strip till, no-till
A4Rs (source, rate, timing, and placement; 4 sites)
A24+ sites in IL each year to calibrate new guidelines

ACollaboration between our lab, Precision Planting,
and Cropsmith, LLC.

AMS Students Franco Bardeggia & Jenna Goeken

Alarge P & K calibration effort for an individual statefuren ek

Illinois Extension
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I

ldentifying Phosphorus Critical Levels

Corn and soybean combined (n = 484) 110 .
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ldentifying Potassium Critical Levels

Corn and soybean combined (n = 343)

Qats, wheat
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Probabillities of Response to P Fertilizer?

110} . Probability of Crop Response
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Economic Response to Phosphorus in 2026

ROI to P Fertilizer ($.75/ Ib P,Oc; $4.5
110 F
@ corn; $10.8 soybean)
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Agronomic Management of STP Minimizes
Surface and Subsurface P Loss
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Preliminary STP Interpretation by Region

Matching current Agronomy Handbook subsoll regions (being updated by Dr.
Margenot); more high testing sites added to High region in 2026.
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