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We need to manage nitrogen at the beginning,
not the end.

We need to manage nitrogen
as a system, not an
application or activity.

It’s not about adding more N
It’s about losing less and
utilizing more.
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Normal
Practice

15.1 acres
100 ft
Spacing
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Managed
Nitrogen
15.2 acres
100 ft
Spacing
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FACTORS AFFECTING P RUNOFF

Fabian Fernandez, Kristin Greer,
Chris Rudisill, and Dan Schaefer



OBJECTIVES

* EVALUATE THE EFFECT OF TILLAGE AND
FERTILIZER PLACEMENT ON P RUNOFF















EFFECT OF TILLAGE AND P RATEON P
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EFFECT OF TILLAGE AND P RATEON P
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Maintenance (115 Ib P,O.)
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. Grower: —
MAP Recommendation Far

Field:

Area: 6.61 ac

Season: 2014

Min Rate: 250,00 Ib/ac

Avg Rate: 250,00 Ib/ac
Max Rate: 250.00 Ib/ac
Total Product: 1,652.40 |b
Applied Area: 6.51 ac
Product: 11-52-0 MAP
=l Order Id: 324891

COrder Task Id: 8149123
Rate: 130

Task: Flat Rate Recs - P Rec

= Management Zone Boundary
== Field Boundary

Phosphorus Recommendation Ibvac
B 250(66ac)(5.9%)
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Potash Recommendation

A = 240 foa

i 13 =28 k] 150 1%}

Grower IN
. M
Field: RTH

Area: 3.98 ac

Season: 2014

Min Rate: 150,00 lb/ac
Avg Rate: 150.00 |bfac
Max Rate: 150.00 lb/ac
Total Product: 596.54 b
Applied Area: 3.58 ac
Product: 0-0-50

Order Id: 320874
COrder Task Id: 8027530
Rate: &0

Task: Flat Rate Recs - K Rec

= Management Zone Boundary
== Field Boundary

Potassium Recommendation lbfac
M 150(40ac) (189 %)
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MAP Recommendation

Grover: IR

Farm:

Area: 3.95 ac

Season: 2014

Min Rate: 250,00 lb/ac
Avg Rate: 250.00 |bfac
Max Rate: 250.00 |Ib/ac
Total Product: 987.91 Ib
Applied Area: 3.55 ac
Product: 11-32-0 MAP
Order Id: 320873

Order Task Id: 8027579
Rate: 52

Task: Flat Rate Recs - P Rec

= Management Zone Boundary
== Field Boundary
Phosphorus Recommendation Ib/ac

B 250(4.0ac)(18.8 %)

A = 240 foa

i 13 =28 k] 450 q5E]
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N MGT. TOOLS

* MRTN

* Light Sensors
* Models

» Aerial photographsg: s s [Eaggmos
* ISNT

* Soil O.M. Educated “guesstimates”.
* Farmers Almanac?

It is not just about application
-f N, but utilization of N.
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N RATE STUDIES IN 2013

15 N Rate Trials (6 rates x 3 reps)

2 N Rate x Timing Trials (5 rates x 3 reps x 2 times)
* 5 VRT vs. Straight Rates

* 10 Split Application vs. One Application

* 1 Crop Canopy Sensor vs. Conventional

e
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Sam W - Clark North 2013 Yield by Lbs N Applied

|:| ClarkMorthWWest_2013 Plots

214

Labels: Average Yield

% PAQ Interactive Inc. {217) T62-7955

www paginteractive_com
T =
. Map Produced Jan 02, 2014




Sam W - The 50 Yield by Lbs N Applied

Labels: Average Yield

% PACQ Interactive Inc. (217) 762-7955
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A =) 1= =) C r 2 r | o 4% L ¥l
b

1 @FN] eocimmen - Crop Nutrient Response Tool (CNRT) v4.5 comparison mode | R-weighted Mean
2 |Step 1: Enter rate and yield data. Crop

3 Step 2 Clickthe Fit button 10 v, [ S|P RN Ega [ FitB A B
4 |8tep 3 Adjust crop and ferilizer prices. ! bulA !

5 |5tep 4: Click to append information to summary. 45 133 45 137 F~’.2':"I 94% 94%
fi Site Details 45 126 45 104 MERN (1biA): 201 176
7 Site|  Brandenberg 45 136 45 1 Yigld @ MERN (bu/&)] 234 240
g Year 2013 a5 197 a5 193] Partial Factor Productivity (PFP), bullb 1.16 1.36
| Town Bement a5 184 a5 203 Agronomic Efficiency (AE), bullb 0.80 0.98
10 County Piatt a5 170 85 187| Estimated Partial M Balance (PNB), % 5% 88%
" State or province Illinois 145 215 145 225| Estimated Recovery Efficiency (RE), % 8% 06%
12 145 208 145 230 Delta Yield (buld) 160 173
13 A The 50 145 235 145 233 Relative Yield (%) I 28%
14 B Clark Morth 195 240 195 251

15 195 218 195 233 200

16 195 240 195 252

17 Added in UAN 245 226 245 247

18 45% of N 245 243 245 23

19 us o5 us oo7| 280

20 295 241

21 295 240

22 2 233 900

23 -

24 5:‘

gg ESSENTIAL INFORMATION 2 150

77 Crop (5/0u) 415 %

28 Fertilizer (&) 0.45 ;

29 Price ratio {flc) 0.1 100

30 Crop nutrient content (1b/bu) 0.65

H Mutrient harvest index 0.67

32

3 50

34

35

36 0

3 0 50 100 150 200 250 300 350
iﬁ i Fertilizer Applied (Ib/A)

41
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FtA | FitB | A B

R%: 94% 94%

MERN (Ib/A): 201 176

Yield @ MERN (bu/A) 234 240

Partial Factor Productivity (PFP), bu/lb 1.16 1.36
Agronomic Efficiency (AE), pulb]  0.80 0.98
Estimated Partial N Balance (PNB), % 5% 88%
Estimated Recowery Efficiency (RE), 06| 78% 96%
Delta Yield (bu/A) 160 173

Relative Yield (%)]  31% 28%
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i oo ierrmen G TOR NULNENT RESPONSE 1001 (LWNR 1) Va.0 LOMPalison mode | K-weignted Mean
Enter rate and yield data. Crop
Clickthe Fit button R e, |remtier(COP RIS Rt [ Fits A B
 Adjust crop and ferilizer prices. ! bu/A '
ECIickto append information to summary. 45 123 45 120 R" 40% 8%
Site Details 45 128 45 136 MERN (IbiA): 205 187
Site|  Kleiss Grimm 45 83 45 115 Yield @ MERM (bufA) 164 168
Year 2013 85 126 85 153 Partial Factor Productivity (PFP), buflb] — 0.80 0.80
Town Tolono 85 148 95 160 Agronomic Efficiency (AE), bulb] 033 0.39
County Champaign a5 146 a5 164| Estimated Partial N Balance (PNB), % 52% h9%
State or province linais 145 g1 145 152] Estimated Recovery Efficiency (RE), %] 32% 38%
145 156 145 162 Delta Yield (buld) 67 74
Al Fall Applied 145 152 145 142 Relative Yield (%) 5% 56%
B| Spring Applied 195 177 185 1620
195 175 185 171 250
d Fallvs Sidedress 195 178 195 174
10 2013 45% M UAN 245 126 245 161
12 312 of N from DAP| 245 176 245 177
245 187 245 197
285 158 285 165 200
285 168 285 180
285 169 285 159
5:5 150
f's]
TIAL INFORMATION =
Crop (5/b] 420 %
Fertilizer ($/1b) 0.45 ~ 100 -
Price ratio (fic) 0.11
utrient content (1o/bu) 0.65
Jutrient harvest index 0.67
50
0
0 50 100 150 200 250 300 350
Fertilizer Applied (Ib/A)




FtA | FitB | A B
R%|  49% 68%

MERN (Ib/A): 205 187

Yield @ MERN (bu/A) 164 168
Partial Factor Productivity (PFP), bu/lo| — 0.80 0.90
Agronomic Efficiency (AE), pulb] 0.3 0.39
Estimated Partial N Balance (PNB), %|  52% 59%
Estimated Recovery Efficiency (RE), 05| 3% 38%
Delta Yield (bu/A) 67 74
Relative Yield (%)[  59% 56%
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MAXIMUM RETURN TO NITROGEN

— (MRTN)
Web Version App Droid/iPad |

| 5554Inc_bow

o

Single Price Ratio | Multiple Price Hatiﬁq

= nl B 244

Choose state Choose rotation pattern{s) 'MRTN Calculator
lllinois - Central ~ () Corn following soybean
llinois - South (O Cormn following corn

Indiana - VWest & Morthwest
Indiana - East & Central
Indiana - Remainder
Michigan

Minnesota

Chio

Wisconsin — VH/HYP Saoils
Wisconsin — M/LYP Soils
Wisconsin — Irr. Sands

I-'lh|" M . i
VWisconsin — Mon-lrr. Sands h start MRTN Calculator

[JInclude non-responsive sites

More information about the MRTN can be
Set corn and nitrogen prices found at:http://extension.agron.iastate.edu/
soilfertility/nrate.aspx

Anhydrous Ammaonia (82% M) w | (820 ($/Ton)

j[ UNIVERSITY OF ILLINOIS EXTENSION

College of Agricultural, Consumer and Environmental Sciences

© 2011 University of Illinois Board of Trustees

Mitrogen price [0.50 (/b M)

Corn price |5.00 ($/bu)




Calculator Sir

Nitrogen Calculator | Spring 2014 plan

Total to apply

Split 1

* Timing Fall |~

* Source Anhydrous Ammonia (£ | =

* Amount of nitrogen to apply S0 % OR 102 S
Armount product per acre 125 61 Lbhs 7 Acre

* Sei prnice per ton of product =S 650 00 F Ton
Set application fee S 900 S Acre
Calculated M price per acre S A0 22> M S Acre
Addritinve FM-Serve -
Set prnice per acre of additive S 12 .00 F Acre

Cost for split 5 62 .82



Split 2 Apply

* Timing Pre-Plant -

* Source 1AM (28%) i

* Amount of nitrogen to apply 25 % OR 52 A
Amount product per acre 12571 Lbs f Acre
Gallon per acre 1720 Gallon f Acre

* Set prnice per ton of product 5 260.00| F Ton
Set application fee S 6.50 / Acre
Calculated M price per acre 5 23 43 M S Acre
Additive Agrotain DC -
Set price per acre of additive S 5 00 f Acre

Cost for split S 4493



Split 3 Apply

* Timing Post-Emergence -

* Source Super-U (46%) -

* Amount of nitrogen to apply 25 % OR 52 i Y
Amount product per acre 112.04 Lbs / Acre

* Set price per ton of product S &600 00! S Ton
Set application fee 5 5.50 [ Acre
Calculated M price per acre S 23 91 M/ Acre
Additive Please select additive | =
Set price per acre of additive S 000 /S Acre

Cost for split S 20 41



MRTN Calculator | 2014 Plan

Single Application

Source Anhydrous Ammonia (82%) Price of product $650.00 4§ Ton
Application fees $9.00/ Acre Calculated M price perlb F040N /S Ib
Additives N-Serve Price per acre of additive $13.00 / Acre
Location/rotation Central Com after Soybean Corn per bushel 25
M price to corn price ratio (R) 0.09 Calculated METH valus Low 161, Optimwem 173, High 1593
Cost per acre $91.30 Choosen rate 175
Split Applications

Split 1 Split 2 Split 3
Timing Fall Pre-Plant Post-Emergence
Source Anhydrous Ammonia (52%) UAN (25%) Super-U (46%)
Amount of Nitrogen to apply 50% ( 88 #A ) 25% ( 44 #IA ) 25% { 44 #A )

Amount of product

107.32 Lbs / Acre

157.14 Lbs [ Acre

895.65 Lbs f Acre

Amount of product

14.55 Gallon { Acre

Price of product $650.00 7 Ton $360.00/ Ton FE00.00 4 Ton

Price of M 33488/ Acre $25.29/ Acre F28.707 Acre

Application fee 2000/ Acre $6.50 ! Acre $5.50 1 Acre

Additive MN-Serve Agrotain Ultra {(UAM)

Price of additive 213.00 / Acre 3650 Acre $0.00 ! Acre

Cost for split $56.88 / Acre $41.29  Acre $34 207 Acre
Comparison of Cost

Single application total $91.30 Split application total 13237

Cost difference in dollars 107 Cost difference in bushels 9.7 bu




Using MRTN and N Rate Studies
helps us come up with a reliable,
responsible and defensible N
recommendation

£4 C-BMP s—>
v Illinois Council on Best
Management Practices !( ! c 2602 05




THE LAW OF THE A
MINIMUM

Plant Health g B plant Stand
Generics

_ Lost Yield Potential | N
e %‘IOTSBM'IE oh Best § =

Management Practices ch 2025
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Nitrogen

Management
System

l Nnutrient

‘ C-BMP stewardship _———
v Illinois Council on Best ch 2025

Management Practices



NITROGEN UPTAKE IN CORN

100 - @ |Leaves
o 90 | & Stalk and tassel 4B
< gao | B Cob, husks, shank N
s Grain Remobilization
S 70 g
> & B
S 50
5 40
S 39 40 Days -
o 20 ,
§ 10 ‘ ‘
O I |
— ROOTS AND STALKS—> = GRAIN —>
CIJ 2IO liO 6IO SIO 150 12(I)
Days After Emergence
E:‘ C_BMP Source: Adapted from How a Corn Plant Develops, Special /f\Qﬁ'

Illinois C il on Best Report 48 lowa State University
T b KIC 2025



APPLICATION CONSIDERATIONS

Early

Pre-plant

Post-emerge

Its not about gt
increasing N rates. ;iga;ufgi::::’-
I'ts about increasing [

N utilization.

! X3 1 \ \v B#
‘ C-BMP
v Illinois Council on Best

Management Practices
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N FERTILIZER MANAGEMENT
A Year-round Sport!

What happened
during the fall,
winter and early

spring?

What happened in
since the crop was
planted?

‘ C-BMP =
v Illinois Council on Best !Q(‘_.,,...?mgoopgzé

Management Practices



| N Rate Study

VRT — Nitrate-N
Vs.
Flat Rate




Available Soil NO;-N (1 Ac Grid)
- Soil NO;-N
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WAS THERE A RETURN-ON-INVESTMENT?

Avg. N S of Recovery
Treatment| Rate |Yield| N/Ib | $5.00/Bu
Flat Rate 217 S30.00

VRT 129 233  $64.50
Difference +69 +16 +S534.50 7 Bu/A

Cost of N: S.50/lb
Price/Bu: $5.00
Cost of sampling: $25.00/A

e
KIC 2025



MAINTAINING OWNERSHIP OF
NUTRIENT MANAGEMENT
THROUGH:

Accountability
Sustainability
Profitability

_—
KIC 2025



CONTACT INFORMATION

Dan Schaefer Illinois CBMP
217-202-5173
dschaefer@illinoiscbmp.org

"We're seeing a significant
drop in customer complaints

since we stopped answerin
P J e
our phones. KIC 2025



