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Cost of Fertilizer Has Gone UP (2022)

46-0-0 = $600-650/ton

11-52-0 - $900-1000/ton

0-0-60 - $800/ton

https://www.nass.usda.gov/Charts_and_Maps/Agricultural_Prices/prod1.php 
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Cost of Fertilizer is Volatile (2024)

https://www.dtnpf.com/agriculture/web/ag/crops/article/2024/02/07/fertilizer-prices-continue-move-week
Progressive Farmer by DTN/ Author Russ Quinn
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Acid Washed, High-Waist 
Jeans from the 1980’s are 
back in style…. 

Soil Sampling is Cool Again!
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Grids or Zones or Composite?
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Composite Soil Sampling

Approximately 20-25 cores per 
quarter section in “average” spots

The Soil Sampling Explains 
the Average of the Field
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Composite Soil Sampling
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Grid Sampling

• Each Grid is its own “field”

• Approximately 10-15 cores per grid

• Can be 2 depths, but more frequently 0-6” 

•There has been some Grid Sampling in our 
area, but more frequently done in the Corn 
Belt States

•Works well for areas with man-made 
variability like manure or explaining 
variability not described well by zones

The Soil Sampling Explains the Variability of the Soil
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Grid Sampling
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Grid Sampling

The Soil Sampling Explains the 
Variability of the Soil
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Zone Soil Sampling

• Combine data to describe field 
variability

• Each Zone considered its own 
field

• Approximately 15-20 cores per 
zone

The Data Describes the Field Variability
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Zone Soil Sampling
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Zone Creation- Critical Component

• Data Explains Variability
• ACCURATE ZONES REQUIRED- INNACURATE ZONES = 

INACCURATE APPLICATIONS
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Soil Mobility of 
Nutrients

&
Soil Sampling Depth
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Composite

Flat Fields

Minimal Soil Type 
Changes

One Soil Type

Common Sample Depth-
0-6, 6-24”:

◦ Soil mobile & non-
mobile nutrients

Least Expensive

Least Labor

Grid

Zones do not describe 
variability well

Man-made Variability –
ie- manure

Common Sample Depth –
0-6”

◦ Soil Non-mobile 
nutrients

Most Expensive

Most Labor

Zones

Large Fields with Variability

Naturally Occurring 
Variability

Diverse Soil Types

Common Sample Depth – 
0-6, 6-24”

◦ Soil mobile & non-mobile 
nutrients

Moderate Expense

Moderate Labor



Grid versus Zones
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Where Grids Fit In
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Stability in Composite Sample 
Results

•Mark Sample Point

•Sample Same Points Every year

•Speeds up Soil Sampling 

•Monitor soil non-mobile nutrients

• P and K levels should be relatively 
stable 

• Also allows to monitor whether 
nutrients are being mined from the 
soil

Year pH OM N1 lb N2 lb N-(N1+N2) P-O ppm K ppm Ca ppm Mg ppm S1 lb S2 lb Zn ppm Salt1 Salt2 Cl (Tot) Cu ppm B ppm Fe ppm Mn ppm Na ppm CEC meq CCE% D1

2014 7.8 5.2 11 12 23 19 499 5816 1445 10 72 0.67 0.4 0.43 28 2.11 0.99 23.1 2.43 27 42.52 0.6

2014 (redo) 7.7 5.1 10 6 16 14 372 6575 1526 6 18 0.54 0.64 0.61 20 1.98 1.04 22.9 2.39 31 46.68 2

2015 7.5 4.9 4 9 13 13 342 4415 1265 4 30 0.58 0.42 0.55 20 28 33.62 0.7
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What is Variability
Lab Analysis Error

◦ Olsen-P:

◦ 1-2 ppm on soils < 10 ppm

◦ up to 2 ppm between 11-40 ppm

Sampling Error

◦ Sampling Depth

◦ Are you pulling a 6” sample?

◦ How many soil cores per field?

◦ Minimum 15 cores

◦ Between 20-30 is best

◦ Sampling Location

◦ GPS error

◦ Human Error
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How many Soil Cores for Accurate 
Sample Results

• Kansas State – Dr. Dorivar Ruiz Diaz 

• Composite Samples: at least 15 
samples

• 20-30 cores is best

• Small areas (2-4 acres) 12-15 cores –
Grid Sampling?

https://webapp.agron.ksu.edu/agr_social/eu_article.throck?article_id=1991 www.gktechinc.com 
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Cost and Labor- 265 Acre Field
Grids

• 2.37 acres/Grid

• 112 Grids and 10 cores per 
grid

• 1,120 cores to pull

• 4-5 hours to pull this field 
with Wintex 1000

• Analysis Fee -$14.55 per Grid

• $1,862.40 (Total Analysis 
Fee)

• (P, K, Zn, pH, SOM -0-6”)

• Labor Costs 

• $5-6/acre -$1,860

•Total Cost - $3,722.40

Zones

• 6 Zones per field

• 15 cores per zone and 6 zones 

• 90 cores to pull

• 1-1.5 hours to pull 0-6” and 
6-24”

• Analysis Fee – $55.34 per zone

• $332.04 (Total Analysis Fee)

• Agvise Complete - 2 depths

• Labor

• $100-200 per field

• Total Cost = $432.04 

Composite

• Sample the whole field

• 30 cores total- 2 depths 
(45 min)

• Soil Analysis Cost- $55.34 
total

• Complete -2 Depths

• Labor - $75.00 per field

•Total Cost - $130.00
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Corn Belt States and North Dakota:
They Are Different

Soil Sampling is different

◦ Grids versus Zones

◦ Sample Depth- Corn Belt soil samples down to 6” and North Dakota 
samples down to 2’

Planters versus AirSeeders

Adoption rates of Precision Agriculture are greater in the Corn Belt 
compared to areas dominated by wheat production 

Field Size and Farm Acreage is different:  

◦ Indiana Farm averages 269 acres versus 1,512 acres in North 
Dakota

Land values are different:

◦ 2021 Corn Belt states cropland value average: $6,880/acre

◦ 2021 Northern Plains states cropland value average:$3,070/acre

https://www.nass.usda.gov/Publications/Todays_Reports/reports/land0821.pdf www.gktechinc.com 
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Changes in Soil Sampling Practices?

Types of soils sampling services offered by retailers. CropLife Magazine/Purdue 
University 2021 Precision Agriculture Dealership Survey
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Changes in Soil Sampling Practices?

Types of soils sampling services offered by retailers. CropLife Magazine/Purdue 
University 2023 Precision Agriculture Dealership Survey
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Information Intensive Technologies:

Require specialized skills to interpret data 
and create efficient ways to use agronomic 
inputs.

ie- VRT applications and zone creation

Kolady and Sluis, 2021, Adoption Determinants of Precision Agriculture Technologies and 
Conservation Agriculture: Evidence from South Dakota

Embodied Knowledge Technologies: 

Do not require additional skills for operation. 

ie- autosteer, section control
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Autosteer versus VRT

https://ag.purdue.edu/digital-ag-resources/wp-content/uploads/2020/11/CropLife-Report-2020.pdf

Page 18 from 2020 Agriculture Dealership Survey (CropLife 
Magazine & Purdue University)

www.gktechinc.com 

http://www.gktechinc.com/


Successful Precision Agriculture 
Programs Require…

Software, 
Computer 
Technology, 
and Data

Equipment 
Engineering

Agronomy/Livestock 
Production
Knowledge

Precision 
Agriculture

Autosteer,
Section Control

Prescriptions 
and Zones 
Creation

Non-
Calibrated 

Yield Monitor

Zones and 
Prescriptions  that 
don’t make sense

Prescriptions 
that don’t 

work

Ability to VRT
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Summary
❑ Composite Sampling – Georeference your points and monitor variability
❑Georeference the sample points

❑Monitor variability from year to year

❑ Zones
❑Great way to get start describing field variability

❑Moderate expense and labor

❑Must have accurate zones to work well

❑Grids
❑Great way to describe man-made variability and further describe variability that 

zones is not handling well

❑Most expensive and labor intensive

❑Successful Precision Agriculture Programs Include:
❑Agronomy Knowledge, Software Knowledge, Equipment Knowledge
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Questions??


	Slide 1: Precision Soil Sampling Methods: Who Grids, Who Zones, Who Cares?
	Slide 2: GK Technology- Halstad, MN
	Slide 3
	Slide 4: Cost of Fertilizer Has Gone UP (2022)
	Slide 5
	Slide 6
	Slide 7: Grids or Zones or Composite?
	Slide 8
	Slide 9: Composite Soil Sampling
	Slide 10: Composite Soil Sampling
	Slide 11: Grid Sampling
	Slide 12
	Slide 13: Grid Sampling
	Slide 14: Zone Soil Sampling
	Slide 15: Zone Soil Sampling
	Slide 16: Zone Creation- Critical Component
	Slide 17: Soil Mobility of Nutrients & Soil Sampling Depth
	Slide 18
	Slide 19: Soil Mobility of Nutrients & Soil Sampling Depth
	Slide 20
	Slide 21: Grid versus Zones
	Slide 22
	Slide 23: Stability in Composite Sample Results
	Slide 24: What is Variability
	Slide 25: How many Soil Cores for Accurate Sample Results
	Slide 26
	Slide 27
	Slide 28: Cost and Labor- 265 Acre Field
	Slide 29: Corn Belt States and North Dakota: They Are Different
	Slide 30: Changes in Soil Sampling Practices?
	Slide 31: Changes in Soil Sampling Practices?
	Slide 32
	Slide 33: Autosteer versus VRT
	Slide 34: Successful Precision Agriculture Programs Require…
	Slide 35: Summary
	Slide 36

