Creating Soil Management
Zones to Make Variable Rate
Technology Profitable

Jim Millar
Soll Scientist
Precision Soil Management
Redfield, SD
(605) 302-0085



PRECISION SOIL
MANAGEMENT

Jim Millar
Soll Scientist NRCS

Francis Schaffer
AMS John Deere




Radius Distance from Redfield, South Dakota

Logan LaMoure Ransom

Otter Tail

Emmons Richland

cntosh Sargent
Dougla

\ Grant

Traverse
cPherson

Stevens

Walworth Big Stone

Swift

Chiprew3

Lac Qui Parle

Codington

Yellow Medicine
Hamlin

/ Lincoln § Lyon

Stanle Beadl| :
Y sacle Kingsbury Brookings;

L g /
Jerauld ; Moody Pipestone flurray)

Sanborn Lake/
]

—

Davison | Hanson Minnehaha
@® REDFIELD

Mellette
=
| | 50 MILES
Gregory i was Hutchinson Turner Lincoln ' I_I 75 MILES
| | 100 MILES

Legend

bbles|




Precision Soil Management

A Create Soil Management Zones

A Geo-referenced Soil Sampling from
each Soil Management Zone

A Consult with Producer to Determine
Yield Goal and Seeding Rate

A Variable Rate Fertilizer Prescription

A Variable Rate Seeding Prescription
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Soll Zones & Descriptions

Nearly level, thick topsoil, very high production

Nearly level, medium topsoil, high production

Gently sloping, medium thin topsoil, medium high production
Gently sloping, thin topsoil, medium production

Gently to strongly sloping, thin topsoil, low production

Swale position, thick topsoil, very high production

Floodplain position, thick topsoil, very high production
Alkaline soil (calcareous), medium production

Strongly saline soil, very low production

Saline soil, low production

Very shallow claypan soil, low production

Shallow claypan soil, medium production

Moderately deep claypan soil, high production

Deep to gravel soils, medium production

Moderately deep to gravel soils, low production

Gently sloping, shallow to gravels, very low production
Depressional soil, thick topsoil, high production
Depressional soil, dense claypan, low production

Sandy soil

Clayey saoil, high production

Nearly level to gently sloping, saline subsoil, medium production
Shallow claypan soil on floodplain, medium production
Somewhat poorly drained clayey depressional soil, high production
Gentlv slopina. thin topsoil. saline topsoil. low production



PRECISION

. | w 7‘ ' b h SOIL




F—
S T 1 L T
{ . w R

L Sl LA

b KA
8 ;Wf,'.







) ' T




e

o et

4 Sy

e




Is Variable Rate Technology
Profitable?

DEPENDS



Two Factors Determining Profitability
of Variable Rate Technology

1) Soil Variablility within a field
2) Accuracy of Soll Management Zones
- no set rules for creating mngt. zones
The biggest challenge with variable rate

technology Is not the variable rate equipment,
It IS creating accurate soil management zones.

Grid Sampling is a good methodology
If you know nothing about solls



History of Soil Variability

Matthew 13: 3-8

A sower went out to sow, some seed fell on the
path and the birds came and ate it up. Some fell
on rocky ground, where it had little soll. It sprang
up at once because the soil was not deep, and
when the sun rose it was scorched, and it
withered for lack of roots. Some seed fell among
thorns and the thorns grew up and chocked it.
But some seed fell on rich soil, and produced
fruit a hundred or sixty or thirty fold.




History of Soil Variability

NSouth Dakota soll|l s ¢
fertile. They do not have equal ability

to produce crops even with equal

amounts of rain. They vary in physical
condition e.. And f oc
do not respond equally well to the

same kind of treat mer

Dr. A, N. Hume, SDSC, 1912, Bulletin 139.



Tools for Measuring Soll Variability or
Creating Soill Management Zones

1) Aerial Imagery

2) NRCS Soil Survey Maps

3) Yield Maps

4) Satellite Imagery

5) Electrical Conductivity Maps

GROUND TRUTH
or VALIDATE



Creating
SYell
Management
Zones

Soil Variability
Yield Variability




Soll Variability = Yield Variability




Three Soll Properties
Control Soll Variability

1) Soil Texture
2) Soll Organic Matter

3) Soll Salinity
calcium and sodium salts

Soil Moisture & Soil Nutrients



How many Zones in a Field?

How much variability in the field?



How many
Zones?

Legend

BEN19SW
ZONE_DESC
- 12 - shallow claypan soil, medium production

20 - clayey soil, medium topsoil, high production

| 23 - wet clayey soil, medium-thick topsoil, high



How many
Zones?

L

Legend

TE2SW
Zone_Desc
- 6 - swale position, thick topsoil, very high production
- 11 - very shallow claypan soil, low production
- 12 - shallow claypan soil, medium production

\ 20- high clay content soil, high production




How many
Zones?

Legend

SH21EC
Zone_Desc

- 1 - nearly level, thick topsoil, very high production

C\ 2 - nearly level, medium topsoil, high production

E 3 - gently sloping, medium thin topsoil, moderately high production
| | 4-gently sloping, thin topsoil, medium production

| 8 - alkaline soil(calcareous), medium production




How many
Zones?

Legend

SOIL ZONES
ZONE_DESC
2 - nearly level, medium topsoil, high production
3 - gently sloping, medium topsoil, moderately high production

- 6 - swale position, thick topsoil, very high production

- 11 - very shallow claypan soil, low production

- 12 - shallow claypan soil, medium production

20 - clayey soil, medium topsoil, high production




How Many
Zones?

k.
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CL
Zone_Desc

[ 1 2 - nearly level, medium topsoil, high production

[ 3-gently sloping, medium topsoil, high production
[:] 6 - swale position, thick topsoil, very high produ
- 10 - saline soil, low production

- 11 - very shallow claypan soil, low production
- 12 - shallow claypan soil, medium production

{ ] 20 - clayey soil, medium topsoil, high production




How do you evaluate the accuracy
of the soll management zones?

Soll Fertility Test Results



Soll Fertility Data

Sample pH SOM EC N P K S Zn Ca

Comp 6.9 3.5 0.3 35 9 357 74 0.71 1951
Zone 1 6.8 4.1 0.2 37 17 o251 154 1.07 2696
Zone2 6.4 3.9 0.1 28 12 479 236 1.32 2226
Zone3 7.4 3.3 0.3 32 8 236 384 0.49 2532
Zone 4 8.1 2.9 0.3 11 ) 143 34 0.27 4648
Zone 10 8.0 3.0 3.3 113 26 315 480 0.75 4972
Zone 21 7.8 3.5 1.2 28 19 350 470 0.50 4803



Soll Fertility Data

Sample Acres pH SOM__ EC N P K S Zn
Zone 1 28.1 5.7 4.3 0.2 27 15 333 16 1.7
Zone 2 948 6.1 3.4 0.2 18 7 266 18 0.7
Zone 3 11.0 7.1 2.7 0.4 15 ) 229 42 0.4
Zone 10 1.8 7.7 3.2 3.2 97 19 206 120 1.3
Zonel/7 17.7 5.6 4.7 0.1 34 52 579 18 2.2



