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Chapter 18: 
Collecting Representative 
Soil Samples for Fertilizer 
Recommendations

David E. Clay (David.Clay@sdstate.edu)
Daniel W. Clay

A beginning point for many fertilizer recommendations is to collect a representative soil sample. Based 
on the amount of nutrients contained within the sample, fertilizer recommendations are developed. The 
ability of this sample to accurately portray the amount of nutrients contained in the soil depends on 
matching sampling protocol to prior management and the field’s characteristics. This chapter provides soil 
sampling basics and discusses the importance developing field specific sampling protocols. 

Soil sampling basics
Soil sampling and analysis provides a benchmark of the ability of soil to provide nutrients to the plant. 
However, the accuracy of the sample depends on prior management and how the sample was collected. 
Soil sampling basics are provided in Table 18.1.
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Table 18.1. Soil sampling basics.
• Decide where the samples will be submitted for analysis and obtain sample submittal information 

for that laboratory.  
(Addresses of local laboratories are listed at the end of the chapter.)

• Decide the primary purpose for collecting the soil samples.
• Develop field specific soil sampling protocols that consider the sampling purpose and prior 

management: 
▷ Over-sampling old fertilizer bands results in lower fertilizer recommendations.

▷ Sample areas where animals were confined (old homesteads) separately from the rest of the field. We 
have been able to find these areas 50 years after homestead removal (check local USDA-NRCS offices 
for old images).

• Collect the sample in advance of needing the information.
• Different states use different sampling protocols.  

Check with your state Extension service to determine the appropriate depths.
• In South Dakota, use a soil probe to collect samples from the 0-6 (0-15 cm) and 6-24 (15 – 60 cm) 

inch depth. 
Samples from the 0-6 inches are used for P and K recommendations, while samples from 0-6 and 6-24 
inches are used for N recommendations. Each sample should consists of 15 to 20 composited cores.

• If possible the field should be separated into zones that have similar soils, management, and yields:
▷ Look for changes in soil color, texture, slope and history to establish separate sampling areas. 

▷ Walk a random pattern over the sampling area, avoiding field borders, field entrances, areas with very 
low yields, and old homesteads.

▷ At each sampling point, use a clean steel sampling probe to collect the sample.

▷ Place soil cores into a clean plastic bucket. 

▷ Submit the sample to an appropriate laboratory for analysis.

▷ A video for collecting samples is available at http://www.puyallup.wsu.edu/soilmgmt/Videos/Video_
HowToSoilSample.htm.

Previous fertilizer application approach impact on soil test results
The soil sampling protocol required to collect unbiased samples is influenced by how and when previous 
fertilizers were applied. If the fertilizer was broadcast applied, collect 15 to 20 cores to mix for a soil 
sample.

If the fertilizer was band applied, different protocols may be needed. The sampling approach depends on 
where the N was placed. If the location of the band is unknown, follow the protocols above. If the N was 
band applied in the center of the interrow, we recommend that 15 to 20 cores be collected from the area 
halfway between the center of the band and the row (Clay et al., 1997). Sampling the old bands can result 
in underestimating the fertilizer requirement (Fig. 18.1).

In many fields, P is banded two inches (5 cm) over and two inches below the seed. Obtaining accurate 
measurements of P-banded fields is difficult. Kitchen et al. (1990) recommended that for a 30-inch (76 cm) 
row spacing, only one sample out of 20 should be collected from the band, and that the number of samples 
from the fertilizer band (S) can be estimated with the equation:
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S =
8 × row spacing
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example for a 30 -inch rows spacing

S =
8 ×  30

12
= 20
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Figure 18.1. A hypothetical diagram showing the influence of N and P fertilizer bands on nutrient variability. The P band was 
placed 2 inches (5 cm) below and to the side of the seed, and the N band was located in the center of the interrow area. (Clay et al., 
1997; 2002)

This calculation shows that if the row spacing is 30 inches, then one core should be collected from the 
band and 20 cores should be collected from other areas. If the row spacing is 15 inches (38 cm), then one 
core should be collected for every 15 collected from other areas. Over-sampling the P band increases the 
difference between the true soil P level and the measured value, which results in underestimating the P 
fertilizer requirement. 

Impact of old farmsteads on soil test values
Old farmsteads may also influence the accuracy and precision of the fertilizer recommendation (Kleinjan, 
2002). In many situations, soil samples collected from old farmsteads have higher P levels than the rest 
of the field (Fig. 18.2). These differences can exist for many years. Based on these results, we recommend 
that whole field composite samples exclude areas where old homesteads or feedlots were located. Because 
old homesteads may have been located near field entrances, we recommend that that you do not collect 
samples from these areas. Old photographs can be obtained from the county USDA-NRCS office. 
Including subsamples from old homesteads in your composite samples can:
• Bias your results.
• Reduce P fertilizer recommendations.
• Reduce yields over large portions of a field and reduce profits. 

Figure 18.2. A map of soil P superimposed on an elevation map (right) and a 1956 black and 
white photograph of the field (left). (Clay et al., 2002)
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Soil Testing Laboratories

Iowa State Soil Testing Laboratory
G501 Agronomy Hall
Iowa State University
Ames, IA 50011-1010
Phone: (515) 294-3076
Fax: (515) 294-5567
Email: spalab@iastate.edu
Web: http://soiltesting.agron.iastate.edu/

Wyoming State Soil Testing Laboratory  
Dept. of Renewable Resources, U of Wyoming
PO Box 3354
Univ. Station
Laramie, WY 82071
Email: Soil Test
Web: http://www.uwyo.edu/uwexpstn/soil_test.
html

AgLab Express
3600 South Minnesota Ave.
Sioux Falls, SD 57105
Phone: (605) 271-9237
Fax: (605) 271-9238
Email: Anthony Bly
Web: http://www.aglabexpress.com/index.htm

Agvise Laboratory
902 13th St. North; PO Box 187
Benson, MN 56215
Phone: (320)843-4109
Fax: (320) 843-2074
Email: Agvise
Web: http://www.agvise.com

Minnesota Valley Testing Laboratory
326 Center Street
New Ulm, MN 56073
Phone: (800) 782-3557
Fax: (507) 233-7127
Email: mnsoil
Web: http://www.mvtl.com

NDSU Soil Testing Laboratory (North Dakota) 
Waldron Hall, NDSU
1360 Bolley Drive, PO Box 5575
Fargo, ND 58102
Phone: (701) 231-8942
Email: NDSU.STL
Web: http://www.soilsci.ndsu.nodak.edu/soiltesting.
html

University of MN Soil Testing Laboratory
1902 Dully Ave
Rm. 135 Crops Research Bldg.
St. Paul, MN 55108-6089
Phone: (612) 625-3101
Fax: (612) 624-3420
Email: Soil Test
Web: http://soiltest.cfans.umn.edu/index.htm

SGS Soil Testing Laboratories
236 32nd Ave
Brooking, SD 57006
Phone: (605) 696-7611 Ext. 5
Fax: (605) 692-7617
Email: Angela Carlson
Web: http://www.cropservices.sgs.com/soil-testing-
crop-services

Ward Laboratories
4007 Cherry Ave., PO Box 788
Kearney, NE 68848-0788
Phone: (308) 234-2418
Fax: (308) 234-1940
Email: Customer Rep
Web: http://www.wardlab.com

http://soiltesting.agron.iastate.edu/
http://www.uwyo.edu/uwexpstn/soil_test.htm
http://www.uwyo.edu/uwexpstn/soil_test.htm
http://www.aglabexpress.com/index.htm
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http://www.mvtl.com
http://www.soilsci.ndsu.nodak.edu/soiltesting.html
http://www.soilsci.ndsu.nodak.edu/soiltesting.html
http://soiltest.cfans.umn.edu/index.htm
http://www.cropservices.sgs.com/soil-testing-crop-services
http://www.cropservices.sgs.com/soil-testing-crop-services
http://www.wardlab.com
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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, 
offices, and employees, and institutions participating in or administering USDA programs are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital status, family/parental status, 
income derived from a public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or activity 
conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large print, audiotape, American Sign 
Language, etc.) should contact the responsible Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the 
Federal Relay Service at (800) 877-8339. Additionally, program information may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found online at http://www.
ascr.usda.gov/complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA and provide in the letter all of the information 
requested in the form. To request a copy of the complaint form, call (866) 632-9992. Submit your completed form or letter to USDA by:

(1) mail: U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax: (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.

SDSU Extension is an equal opportunity provider and employer in accordance with the nondiscrimination policies of South Dakota State 

University, the South Dakota Board of Regents and the United States Department of Agriculture.
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