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Today’s Discussion N

 What is 4R Nutrient Stewardship?
* Why would | care about 4R Stewardship?
e Discuss nutrient variability and management.

e Discuss the role variable rate fertilization can
olay in 4R Stewardship.
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What is 4R Nutrient Stewardship?
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4Rs OF NUTRIENT STEWARDSHIP

Economically, Environmentally & Socially
.‘ Sustamable Crop Nutrition

o b | | | b | - “q
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The 4Rs promote best management practices (BMPs)
to achieve cropping system goals while minimizing field

nutrient loss and maximizing crop uptake.
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4R Principles of Nutrient Stewardship

RIGHT SOURCE RIGHT RATE RIGHT TIME RIGHT PLACE

Matches fertilizer type Matches amount of Makes nutrients available Keeps nutrients where
to crop needs. fertilizer to crop needs. when crops need them. crops can use them.




~ Why Should | be Concerned about

<>FarmersEdge

Improving Fertilizer Use Efficiency?

* Improving fertilizer use efficiency has two
main benefits. Economic and environmental.

* I[mproving the ROI on fertilizer only makes
sense and makes farmers better managers.

* Improved management of N fertilizers reduces
greenhouse gas emissions is good for the
environment and good for our industry.

 What does greenhouse gas reduction have to
do with fertilizer applications?
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Major Agricultural Greenhouse Gases

Greenhouse Gas Global Warming
Potential
(CO, Equivalents)

Carbon Dioxide (COy) 1
Methane (CH,) 21
Nitrous Oxide (N,O) 310

One tonne of N,O X 310(GWP) = 310 tonnes of CO,,
How we manage N fertilizer can reduce these emissions.

Source: IPPC, 1996
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SUSTAINABILITY GOALS

ENVIRONMENTAL

Sustain or improve soil quality

Maintain nutrient levels
within natural ecosystems

SOCIAL

Produce nutritious,
abundant and
affordable food

Preserve wildlife habitat

Help meet global food
needs

ECONOMIC
Provide ongoing
employment
opportunities in
agriculture

Produce revenue to sustain
farm operations

Preserve quality of life

Make the most of dollars
spent on fertilizer

I nutrient

stewardship
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The basic scientific principles of

managing crop nutrients are universal

1. Supply in plant available forms

2. Suit soil properties

3. Recognize synergisms among
elements

4. Blend compatibility

1. Appropriately assess soil
nutrient supply

2. Assess all available
indigenous nutrient sources

3. Assess plant demand

Source  Rate 4. Predict fertilizer use efficiency

Time Place

1. Assess timing of crop uptake

2. Assess dynamics of soil nutrient
supply

3. Recognize timing of weather
factors

4. Evaluate logistics of operations

4R
PLANT
NUTRITION

. Recognize root-soil dynamics
. Manage spatial variability

. Fit needs of tillage system

. Limit potential off-field

transport




The Right Source @ The Right Rate, Time and Place

GOALS

SUSTAINABILITY

| ENVIRONMENTAL
Sustain or improve soil quality
sociaL

Produce nufritious,

BY abundant and
affordable food

Maintain nutrient levels
within natural ecosystems

Freserve wildlife habitat

Help meef giobal food
needs

Provide ongoing
employment
opportunities jn
agriculture

ECONOMIC

Produce revenve fo sustain
farm operations

Preserve quality of lite

Make the most of dolfars
spent on fertilizer

Key Scientific Principles

o AssessAl,i ource
* Assess Pia iL and

0

The Seven #5 =y
Essential Components | s
That Make 4R

Practices are
refined and your
4R system will
evolve over
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4R Nutrient Stewardship forms th
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Basis of Fertilizer Recommendations
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4R Nutrient Stewardship Training - Part 3
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T Understanding Soil Variability < rmersedge

e Some parcels of land have inherent soil
variability.
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¥ Zone Sampling — Field is

& Fertilizer recommendations

divided into zones based on
soil characteristics,
landscape position, and/or
yield potential and a

~ composite sample taken

| - from each zone.

are then developed for each |

' zone and applied using ERESET -
variable rate technology. o ey
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-\ JPrecision Zone Soil Sampling
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One Size Fits All <yFarmerskdge

Just Right
Too Low i Too High

Soil Test P =11 ppm or 22 Ibs/ac

P Recommendation =40 lbs P,0./ac
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Zoned Fertilizer Recommendations

—,
1

ppm P,O. Ibs/ac
Composite 11 40

. Zone 4 (moderate 5 45
The zone recommendation _
target yield)

is a better fit than the
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Field Variability T—

Report generated: 2016-10-19 14:07, season: 2016, scenario: Wheat 2016

Sample Description Macronutrients
Zong Lab 1D Lab ID Zona Sample Samplg HIO3-H P - Oithier K 504-5
Surface Sub Surfaca AcTas Dapth D pth Iniac Surf Ivac Sub | Total Ibfsc ppm ppm Iofsc Surfacs| IDfsc Sub
153229 107 | 151029_107 14 -6 6-24 i T ﬁ\ 4 1 23 241
151029_107 | 151029 _107 23 0-6 B-24 33 22 55 10 110 22 140
151029 _107 | 151029_107 27 -6 6-24 41 X2 Bl 11 170 a3 5]
151029 _107 | 151029_107 A1 -6 6-24 47 32 ™ 11 180 4 33
151029 _107 | 151029_107 35 -6 6-24 25 24 50 16 170 44 160
151029 _107 | 151029_107 13 -6 6-24 63 24 BT 17 160 T3 250
7 T N
Macronutrients Cation Exchange and Base Saturation Texture
Zong Ca Mg Ha CEC Base Sat. Ca Ma K Mg Texturs
ppm ppm ppm meg00g % % b - %
2100 510 16 15.1
1400 400 18 14.4
1400 430 21 15.3
2000 FE0 15 166
1500 400 19 126
2100 4490 20 14.8
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T Field Variability T—

Macronutrients Soil Quality
Zone Cu Fa Mn Zn B cl pH{1:2) EC[at Paste Equiv.) oM
ppm ppm ppm ppm ppm Ivac Surfacs| IbvAc Sub Surface | Sub Surfacs| dsim Surf | dSim Sub %
0.a E8.3 3.2 o7 0.3 11 . | 71 3.0 015 029 35
1) 114.8 7.1 1.6 0.3 18 35 5.0 7.8 D.14 028 54
a7 115.5 g2 14 02 24 41 5.9 T4 028 0.45 4.5
1) B3.5 T 56 21 0.5 14 25 5.3 7.7 026 0.34 =0
0.6 103.5 -~ AT 2.3 0.5 13 1 7.3 8.3 LT 0.26 o4
{1 =] 130.3 3 1.E 0.5 =2 13 7.4 7.8 025 029 44
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Slope Position Affects N Mineralization

Estimating Nitrogen Release from SOM
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Estimated Nitrogen Release (Ibs N/acre)
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Soil Organic Matter (%)
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General Mineralization Rates vary Qy ..
 Soil Zone and Soil Moisture

.
Soil Average organic
Zone matter (%)
25% 50% 75%
Ib N/acre (lbs N /% O.M.)
Brown 2 15 (7.5) 27 (13.5) 32 (16)
Dark Brown 3.5 @ 44 (12.6) MEENEERD)
Thin Black 4 8(7-C 50 (12.5) BCIREENI))
Thick Black 5.5 34(6.2) 62(11.3) DVZNEEN)!
Gray Black 3.5 24 (6.9) 44 (12.6) BEENEEW))
Gray 2.5 20 (8.0) 35 (14.0) 42 (16.8)
Average lbs N / % O.M. (7.1) (12.7) (15.3)

Source: VST
PIIIIIIIII/I//IIIIIII//Il/IIlII/IIlIIIII/lIlI/llI/IlIll/I/lIlll/II/II/Il/II/I/IIIIIIIIIIII/I/I [ BRUW.MORE.PRECISELY.] Il/Il//I//I//I//////l//I/////I/I/l////Il////lI////II/I/ll//I///l///”ﬁlnﬂmﬁ/%ﬂlllllll/



T Field Variability pfarmerstdge

Macronutrients Soil Quality
Zone Cu Fa Mn Zn B cl pH{1:2) EC[Sat Paste Equiv.) oM
ppm ppm ppm PR PP IbfAc Surfscs| Ib/AC Sub Surfsce | Sub Surfscs | dSm Sur | dSm Sub
1] E8.3 3.2 Or 0.3 11 4| 71 3.0 D.1G 029
a7 114.8 7.1 1.E 0.3 13 35 6.0 7.9 D14 028
o.v 1155 g2 1.4 4 24 41 5.9 7.4 028 045
0.7 3.5 T SE 2 0.5 13 25 6.3 7.7 026 0.34
0.6 103.5 -~ AT 2.3 0.5 13 15 7.5 1.3 07 026
1] 130.3 51 1.E S 2 13 T4 7.9 025 029

3.5% OM X 15.1 = 52.8 |lbs of mineralized N in wet conditions
5.4% OM X 15.1 = 81.5 Ibs of mineralized N in wet conditions

3.5% OM X 7 = 24.5 |bs of mineralized N is the standard most
agronomists use to calculate mineralized N.
Using standard values in a wet year underestimates total N

that is mineralized.
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Summa ry <SFarmersEdge

* Good nutrient management starts with a soil
test.

* Fertilize based on the 4R’s, right product, the
right rate, the right time, right place.

 |f you have the capability consider using
variable rate fertilizer application.

e 4R nutrient stewardship is good for the
grower’s pocket book, good for the
environment and good for society (consumer).
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THANK YOU

For Being on the Edge
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