
 
Soil Testing Packet 

 
Congratulations on your interest in knowing more about your soil and taking 
steps to improve it. Getting usable information from a lab’s analysis depends 
on knowing what information you want from the lab test, knowing how to 
collect a sample for mailing, and knowing how to interpret the lab report to 
improve your soil.  This packet contains the following publications to support 
you and your efforts through the entire process.   
 
1. First, you will want to know why, when, where, and how to collect a soil 
sample.  Publication A Guide to Collecting Soil Samples EC 628, 2013 will 
carefully guide you through these steps, and will provide information about 
finding a laboratory and selecting the type of analysis that you want.   

 
2. The publication, Analytical Laboratories Serving Oregon EM 8677, will 
help you decide what tests are available for your needs.  It also provides a list 
of labs that serve Oregon and the soil testing services they provide. The phone 
numbers and emails for each lab are provided for you to contact them with 
your questions.  Be sure to ask what test will help in solving your soil issue, 
will the report be understandable to a home gardener, and if they provide 
recommendations.  Next, is a brochure from one of the labs, OSU Central 
Analytical Lab in Corvallis, with info and contact numbers. 
 
3. When you receive your soil test results from the lab, the publication Soil 
Test Interpretation Guide EC 1478 will help you interpret your results. 

 
4. The publication Growing Healthy Soil Jackson & Josephine Co. OSU is 
included to help you as you continue to improve and grow your soil. 
 
 



A Guide to Collecting Soil Samples 
for Farms and Gardens
M. Fery and E. Murphy

Without a soil analysis, it’s nearly impossible to determine what 
a soil needs in order to be productive. Laboratory soil analyses (soil 
tests) provide information on your soil’s available nutrient-supplying 
capacity. This information helps you select the correct kind and 
amount of fertilizer and liming material, which helps you develop 
and maintain more productive soil and increased crop production.

Recommendations in this publication are based on the results of 
fertilizer experiments, soil surveys, and results obtained by farmers. 

Why should I collect a soil sample?
Reasons for soil sampling include the following: 
• Establish baseline soil nutrient status for new landowners
• Measure change in soil nutrient status over time
• Document soil nutrient management for certification 

requirements
• Determine nutrient application recommendations prior to 

planting
• Assess pH and the need for liming
• Avoid excessive nutrient applications or soluble salt 

accumulation
• Develop a plan for possible variable-rate fertilizing within a 

field

When should I collect my soil sample? 
For perennial crops such as orchards, tree plantations, alfalfa, 

grass seed, and permanent pasture, the most important time to 
have the soil analyzed is before planting, so that necessary nutrients 
can be mixed into the soil. This analysis is especially important in 
acidic soils, which are likely to need liming. Apply lime and mix it 
with the soil several months before planting (for example, in the fall 
for spring planting), since it reacts slowly with the soil. Following 
establishment, then:

• For pastures and legumes, test soils every 3 years after  
planting. 

• For Christmas trees, established fruit and nut trees, berries, 
and grapes, use annual foliar tissue analysis instead of soil Melissa Fery and Elizabeth Murphy, 

instructors, Extension Small Farms 
Program, Oregon State University 

EC 628 
Revised September 2013

This publication is not intended to be 
a guide for obtaining soil samples for 
environmental testing.
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testing. Soil samples are recommended every 3 to 5 years or when the 
tissue analyses indicate a need.

Do periodic soil tests also for annual crops, particularly when you first 
cultivate a field or change crops or rotations. For annual crops, especially 
vegetables, test soil in the fall or winter or just before planting. If you plant 
successive crops in a single season, you don’t need to test before each 
planting. Soil samples are recommended every 2 to 3 years.

More information on soil laboratory analysis, soil test interpretation, 
and crop nutrient recommendations is available in other OSU Extension 
publications (see “Resources,” page 5). 

Where should I collect a soil sample? 
The area in which to collect a soil sample may depend on the soil type, 

crops grown, management history, or all of these. The farm in Figure 1 has 

Figure 1. Collect a separate soil sample from each of the three areas (A, B, and C). 

A

B

C

three separate sampling areas: 
A (orchard), B (pasture), and 
C (vegetable row crops). In this 
example, a separate soil sample 
should be collected from each of 
the three areas. 

How do I collect my soil 
sample?
Sample where the crop will be 
planted 

If you are using raised beds, 
such as for vegetable crops, take 
your samples in the beds, not in 
the areas between them. 

Avoid unusual areas
Avoid sampling in small 

areas where you know that 
conditions are different from 
the rest of the field (for example, 
former manure piles, fertilizer 
bands, or fence lines). You often 
can spot these places by looking 
for plants growing especially 
well or very poorly.

Take 15 to 20 subsamples
Each sample should consist 

of subsamples taken from 
15 to 20 locations within the 
sampling area (marked with х in 
Figure 2). Figure 2. Take 15 to 20 subsamples within one sampling area. 
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Figure 3. Soil sampling tools. 

Avoid contaminating the sample
• Use clean sampling tools (Figure 3), and avoid 

contaminating the sample during mixing or packaging. 
A small amount of fertilizer residue on tools or hands, 
for instance, can cause serious contamination of the soil 
sample.

• Do not include mulch or vegetation in the sample.
• Do not use galvanized metal, brass, or bronze tools to 

collect samples that will be tested for micronutrients (such 
as zinc).

Take the soil sample to the correct depth
Sample the part of the soil where the plant roots will grow. 

For most annual and perennial crops, sample from the surface 
down to about 6 to 8 inches (Figure 4) or to the depth of tillage. 
For pastures or soils that have limited or no tillage, refer to 
Evaluating Soil Nutrients and pH by Depth (EM 9014) for more 
information about collecting your soil sample. 

Collect samples at the same depth. For example, if you take 
initial samples at a 6-inch depth, keep that same depth for all 
future samples, to get a more accurate comparison. 

Carefully mix the soil sample 
Place all of the soil subsamples from a single sampling area 

in a clean container and mix thoroughly (Figure 5, page 4). Do 
not worry about breaking the sample up into tiny particles. Labs 
have soil grinders to further mix the sample. 

Analyzing my soil sample
• Find laboratories that perform soil analysis. To search for 

labs certified by the North American Proficiency Testing 
(NAPT) program, go to www.naptprogram.org

• Look for a lab that offers a soil test report that you 
understand.

• Call one or more labs to find out the cost of the soil 
analysis you need.

• After choosing a lab, request any necessary paperwork 
(such as an information sheet), find out how you should 
prepare and submit the sample, and get the address where 
you should send the sample.

• Prepare and submit the sample according to the lab’s 
instructions. Plastic zipper bags work best; do not use a 
paper bag unless the lab provides one lined with plastic. 
Most laboratories ask you to label the sample bag with 
identifying information and to fill out and include an 
information sheet with the sample. Don’t forget to include 
payment in a separate, sealed plastic bag. Figure 4. Measuring sampling depth. 

www.naptprogram.org
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• If you are requesting a nitrate nitrogen 
(NO3-N) test, keep the sample cool and 
send it immediately to the lab. Otherwise, 
you may choose to dry the sample or send it 
at your convenience. 

• Request that the lab provide both a printed 
report and an electronic spreadsheet format 
for more flexible recordkeeping.

• Number each sample, record sample depth, 
and keep a record of the fields and areas 
you sampled. Take a photo of the labeled 
sample bags before mailing them, for future 
reference (Figure 6). 

What analysis should I request?
• The standard soil analysis from most 

laboratories measures organic matter, 
phosphorus (P), potassium (K), calcium 
(Ca), magnesium (Mg), sodium (Na), and 
soil pH (acidity). 

• For acidic soils, the SMP buffer test is the 
best way to determine how much lime is 
needed. 

• Certain crops might have higher require-
ments for specific nutrients. Consult OSU 
Extension publications (see “Resources,” 
page 5) to determine whether you should 
test for nutrients such as sulfur (S), boron 
(B), or zinc (Zn). 

• Nitrate nitrogen (NO3-N) is also commonly 
reported in standard soil tests. Nitrate 

Figure 5. Use a clean hand tool to mix the subsamples.

Figure 6. Take a photo of your sample bags before you mail 
them, for future reference. Do not use a paper bag unless the 
lab provides one lined with plastic.

nitrogen is not useful to determine soil fertilizer applications in 
western Oregon, as nitrate is readily leached from the soil profile. 
To determine a nitrogen application rate for your crop, consult the 
specific fertilizer guide (see “Interpreting your soil analysis,” page 5). 
Post-harvest testing for soil nitrate is used in some cropping systems 
to determine if excessive nitrogen was applied. In arid regions, such as 
eastern Oregon, soil nitrate nitrogen tests are used in conjunction with 
nutrient management guides to determine nitrogen applications. 

Sampling over time
Once you have researched and selected a laboratory, plan to use the same 

lab for future tests to keep sample analysis consistent and detect changes in 
soil nutrients. Also, plan to take your soil sample at the same time of year, 
same depth, and same approximate field location. 
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Interpreting your soil analysis
Once you have received the analysis results for your soil, use the 

following tools to make decisions:
• Soil Test Interpretation Guide (EC 1478), 2011 version 
• OSU Extension Fertilizer and/or Nutrient Management guides. To 

search for your crop-specific guide, go to the OSU Extension Catalog 
at http://extension.oregonstate.edu/catalog/ and search by keywords (nutrient 
management guide, fertilizer guide, and crop).

You can also consult your local OSU Extension Service agent.

Resources
OSU Extension Catalog publications

Visit the OSU Extension Catalog at http://extension.oregonstate.edu/catalog/ to 
find these publications.

Applying Lime to Raise Soil pH for Crop Production (Western Oregon) 
(EM 9057)

Christmas Tree Nutrient Management Guide (EM 8856)
Eastern Oregon Liming Guide (EM 9060)
Evaluating Soil Nutrients and pH by Depth (EM 9014)
Fertilizing with Manure (PNW 533). 
Fertilizing Your Garden: Vegetables, Fruits, and Ornamentals (EC 1503)
Monitoring Soil Nutrients Using a Management Unit Approach (PNW 570)
Pastures: Western Oregon and Western Washington Fertilizer Guide 

(FG 63) 
Soil Fertility in Organic Systems: A Guide for Gardeners and Small Acreage 

Farmers (PNW 646). 
Soil Test Interpretation Guide (EC 1478), 2011 version

WSU Extension publication
Soil Management for Small Farms (EB 1895). Washington State University 

Extension.

© 2013 Oregon State University. Extension work is a cooperative program of Oregon State University, the U.S. Department of 
Agriculture, and Oregon counties. Oregon State University Extension Service offers educational programs, activities, and materials 
without discrimination based on age, color, disability, gender identity or expression, genetic information, marital status, national 
origin, race, religion, sex, sexual orientation, or veteran’s status. Oregon State University Extension Service is an Equal Opportunity 
Employer.

Revised July 2002. Revised September 2013. 

All photos by Lynn Ketchum, © Oregon State University

This publication was reviewed by Dan Sullivan, Sam Angima, and John Hart (emeritus); all of the Department of Crop and Soil Science, 
Oregon State University. 

http://extension.oregonstate.edu/catalog/
http://extension.oregonstate.edu/catalog/
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Commercial growers, gardeners, and home-
owners use soil, plant, and water analyses to 
help them make decisions about the use of soil 

amendments and other management actions. Home- 
and business owners may also wish to test drinking 
water quality. In this guide, you will find a list of 
laboratories serving Oregon along with specific infor-
mation about their laboratory services. 

To compile this list, the authors requested infor-
mation directly from laboratory managers. Neither 
Oregon State University nor the OSU Extension 
Service makes any endorsement by listing a laboratory, 
nor does omission of a laboratory indicate anything 
about the quality of its services. You can find other 
sources of laboratory services with an internet search 
or in the yellow pages. 

Using a nutrient management guide
Many growers use a crop-specific, OSU Extension 

Service nutrient management guide that states 
exactly which testing protocols formed the basis of its 
fertilization recommendation. To follow the nutrient 
management guide’s recommendation correctly, 
choose a lab that uses the same testing protocols. The 
results from an extraction method other than the one 
cited in the nutrient management guide may produce 
a different or unsupported fertilizer recommendation. 

To make sure you can use your analytical lab results:
• Sample to the same depth or use the same plant 

part specified in the nutrient management guide.
• Make a composite sample from the recommended 

number of subsamples.
• Sample at the recommended time of year.
• Request the same analytical method that is stated 

in the nutrient management guide.
You can find nutrient management guides in the 

OSU Extension Service Catalog at https://catalog.
extension.oregonstate.edu/

Analytical Laboratories Serving Oregon
S. Andrews, D. Walenta, C. Sullivan, L. Henderson, L. Brewer 

OREGON STATE UNIVERSIT Y EXTENSION SERVICE

Shannon Andrews, Department of Crop and Soil Science; 
Darrin Walenta, Union County Extension; Clare Sullivan, 
Deschutes County Extension; Leticia Henderson, Baker 
County Extension; and Linda Brewer, Department of 
Horticulture; all of Oregon State University

EM 8677
June 2017
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Collecting field pea tissue samples for nutrient analyses.
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Testing for contaminants 2
Before you submit a sample 2
Services by laboratory 3
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Sampling for farms and gardens
Soil condition and plant stages vary depending on 

the season, their geographic location, or their position 
in the landscape. The usefulness of your lab results 
will vary depending on when, where, and how you 
collect the sample. See the OSU Extension Service 
publication, A Guide to Collecting Soil Samples for Farms 
and Gardens (EC 628) for more details. Local Extension 
faculty can also confirm that you are following stan-
dard sampling procedures. 

If your main concern is to understand why plants 
don’t grow in a certain area, a soil or plant nutri-
ent analysis might not answer all of your questions. 
It is recommended that you work with your local 
Extension faculty to assess potential barriers and 
develop a plan to resolve plant performance issues.

Testing for contaminants
Many people are concerned that plants, soils, and 

water have been contaminated with heavy metals. 
While many labs analyze for these contaminants, differ-
ent methods produce different results. If your concern 
is environmental health, look for a certified lab that 
uses the methods similar to the standards set by health 
and safety regulations. You can find more detail about 
these methods, standards, and regulations in Reducing 
Lead Hazard in Gardens and Play Areas (EC 1616).

This publication’s list of labs includes services 
related to the overall health of the environment. The 
level of testing and services provided within each 

category varies between labs. Confirm that the lab you 
are interested in can give you the results you seek. 

Many plant production and environmental prob-
lems are interrelated. Quality analytical results can 
improve management decisions, environmental con-
ditions—and your economic bottom line. You can find 
details for well-water sampling and interpretation of 
well-water analyses in the Water Well Owner’s Handbook, 
A guide to water wells in Oregon (Oregon Health 
Authority).

Before you submit a sample
Consult your local OSU Extension Service faculty 

before you submit samples to a laboratory. They can 
help assure that the analysis you request will give 
you the information to support your management 
decisions. 

Before submitting any sample, call the lab or visit 
the website for specifics about costs and payment, 
shipping instructions, the methods used for analy-
sis, and their average turn-around time for results. 
Confirm that the lab contact understands what kind 
of decisions you want to make from your test results. 
This will ensure that you get the highest quality infor-
mation from your investment.

Analytic labs can be accredited by professional 
organizations or participate in proficiency testing 
programs specific to the types of tests they perform. If 
you have questions about the accreditation of any lab-
oratory, be sure to ask before submitting your samples.

https://catalog.extension.oregonstate.edu/ec628
https://catalog.extension.oregonstate.edu/ec628
https://catalog.extension.oregonstate.edu/ec1616
https://catalog.extension.oregonstate.edu/ec1616
http://www.oregon.gov/owrd/pubs/docs/Well_Water_Handbook.pdf
http://www.oregon.gov/owrd/pubs/docs/Well_Water_Handbook.pdf
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Soil testing

 
Water analysis

 
Plant analysis

Disease 
testing/
identification

A&L Western 
Agricultural 
Laboratories

• • • • • • • • • • •
AgSource 
Laboratories • • • • • • • • • • • •
ALS 
Environmental • • • • • • • • •
Analytical 
Resources • • • • • •
AV Labs, Inc. • • • • • • • •
Basin Agri-Serve • • • • • •
Best-Test 
Analytical 
Services, LLC

• • • • • • • •
Brookside 
Laboratories, 
Inc.

• • • • • • • • • • •
Cascade 
Analytical, Inc. • • • • • • •
Dairy One 
Forage Lab • • • • • • • • •
Dellavalle 
Laboratory, Inc. • • • • • • • • • • •
Edge Analytical • • • • • • •
Kuo Testing 
Laboratories, Inc. • • • • • • • • • • • • •
Magic Valley 
Labs • • • •
Mukang Labs, 
Inc • • • • • • • • • • • •
Northwest 
Agricultural 
Consultants 

• • • • • • • • • • •
OMIC USA, Inc. • • • • • • •

Services by laboratory
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Oregon State 
University 
— Central 
Analytical 
Laboratory

• • • • • • • •

Oregon State 
University — 
Cooperative 
Chemical 
Analytical 
Laboratory

• •

Oregon State 
University — 
Endophyte 
Service Lab

•
Oregon State 
University — 
Plant Disease 
Clinic

• •
Pacific 
Agricultural 
Laboratory

• •
Soiltest Farm 
Consultants, Inc. • • • • • • • • •
Specialty 
Analytical • • • • • • • • • • •
Stukenholtz 
Laboratory, Inc. • • • • • • • • •
Table Rock 
Labs • • • • • •
University 
of Idaho — 
Analytical 
Sciences 
Laboratory

• • • • • • •

USAg 
Analytical 
Services, Inc. 

• • • • •

 
Soil testing

 
Water analysis

 
Plant analysis

Disease 
testing/
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Soil testing

 
Water analysis

 
Plant analysis

Disease 
testing/
identification
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Services by laboratory (continued)

Utah State 
University 
Analytical Lab 

• • • • • • • • •
Waterlab Corp. • • •
Waypoint 
Analytical 
California, Inc.

• • • • • • • • • • • •
Western 
Laboratories, 
Inc.

• • • • • • • • • • • •
William F. Black 
Soil Testing • • • • • •
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Laboratory contact information

A&L Western Agricultural Laboratories
10220 SW Nimbus Ave., Bldg. K-9
Portland, OR 97223
503-968-9225
Fax: 503-598-7702
Web: www.al-labs-west.com
Email: alportland@al-labs-west.com

Ag Source Laboratories 
323 Sixth St. – P.O. Box 1350
Umatilla, OR 97882
800-537-1129
Fax: 541-922-5496
Web: http://agsource.crinet.com/page3780/
Umatilla-Locations
Email: umatilla@agscource.com

ALS Environmental 
1317 South 13th Avenue
Kelso, WA 98626
360-577-7222
800-695-7222
Web: www.alsglobal.com
Email: kurt.clarkson@alsglobal.com

Analytical Resources
Susan Dunnihoo
4611 S 134th Place
Tukwila, WA 98168
206-621-6490
Fax: 206-695-6201
Web: www.arilabs.com
Email: info@arilabs.com

AV Labs, Inc.
64 N. Broadway
Othello, WA 99344
509-488-2468
Fax: 509-488-2473
Email: von@avlabsinc.com

Basin Agri-Serve
22109 Stateline Rd., P.O. Box R
Merrill, OR 97633
541-798-5112
Fax: 541-798-5114
Email: basinagri@fireserve.net

Best-Test Analytical Services, LLC
3394 Bell Rd. NE
Moses Lake, WA 98837
509-766-7701
Fax: 509-766-7705
Web: www.besttestlabs.com
Email: service@besttestlabs.com

Brookside Laboratories, Inc.
200 White Mountain Drive
New Bremen, OH 45869
419-977-2766 
Fax: 419-977-2767
Web: www.blinc.com 
Email: info@blinc.com 

Cascade Analytical, Inc.
3019 G.S. Center Rd.
Wenatchee, WA 98801
800-545-4206
Web: www.cascadeanalytical.com 
Email: info@cascadeanalytical.com

Dairy One Forage Lab 
730 Warren Rd.
Ithaca, NY 14850
607-257-1272
Fax: 607-257-1350
Web: www.dairyone.com
Email: forage@dairyone.com

Dellavalle Laboratory, Inc. 
1910 W McKinley Ave.
Fresno, CA 93728
559-233-6129
Fax: 559-268-8174
Web: www.dellavallelab.com

Edge Analytical
540 SW Third
Corvallis, OR 97333
541-753-4946
Fax: 541-753-4994
Web: www.edgeanalytical.com/ 
Email: lab@edgeanalytical.com

http://www.al-labs-west.com
http://www.alsglobal.com
http://www.arilabs.com
http://www.besttestlabs.com
http://www.blinc.com
http://www.cascadeanalytical.com
http://www.dairyone.com
http://www.dellavallelab.com
http://www.edgeanalytical.com/
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Kuo Testing Laboratories, Inc. 
337 S First Ave.
Othello, WA 99344
509-488-0112
Fax: 509-488-0118
1300 Sixth St., Suite J
Umatilla, OR 97882
541-922-6435
Fax: 541-922-6435
Web: www.kuotestinglabs.com 
Email: info@kuotestinglabs.com

Magic Valley Labs
210 Addison Ave.
Twin Falls, ID 83301
208-733-4250
Fax: 208-734-2539
Email: mvlabs@cableone.net

Mukang Labs, Inc.
2526 E. St. Helens St.
Pasco, WA 99301
509-544-2159
Fax: 509-547-4605
Web: www.mukanglabs.com
Email: services@mukanglabs.com

Northwest Agricultural Consultants 
2545 W Falls Ave
Kennewick, WA 99336
509-783-7450
Fax: 509-783-5305
Web: www.nwag.com 
Email: lab@nwag.com

OMIC USA, Inc.
3344 NW Industrial St.
Portland, OR 97210
503-223-1497
Fax: 503-223-9436
Web:  http://www.omicnet.com/en/index.html
Email: sales.us@omicusa.com

Oregon State University
Central Analytical Laboratory
Shannon Andrews
3017 Ag Life Sciences 
Corvallis, OR 97331
541-737-2187
Fax: 541-737-1589
Web: http://agsci.oregonstate.edu/cal
Email: shannon.andrews@oregonstate.edu

Oregon State University
Cooperative Chemical Analytical Laboratory
Kathy Motter
Oak Creek Bldg 254
Corvallis, OR 97331
541-737-5120
Web: ccal.oregonstate.edu
Email: kathryn.motter@oregonstate.edu

Oregon State University  
Endophyte Service Lab 
139 Oak Creek Building
Corvallis, OR 97331
541-737-2872
Web: oregonstate.edu/endophyte-lab/
Email: a.morrie.craig@oregonstate.edu

Oregon State University
Plant Disease Clinic
Melodie Putnam
1089 Cordley Hall 
Corvallis, OR 97331
541-737-3472
Fax: 541-737-2412
Web: www.plant-clinic.bpp.oregonstate.edu
Email: Melodie.Putnam@oregonstate.edu

Pacific Agricultural Laboratory
21830 SW Alexander Lane
Sherwood, OR 97140
503-626-7943
Fax: 503-641-0644
Web: www.pacaglab.com 
Email: sthun@pacaglab.com

Soiltest Farm Consultants, Inc. 
2925 Driggs Dr.
Moses Lake, WA 98837
509-765-1622 
Fax: 509-765-0314
Web: www.soiltestlab.com 
Email: brent@soiltestlab.com 

Specialty Analytical 
11711 SE Capps Rd.
Clackamas, OR 97015
503-607-1331
Web: www.specialtyanalytical.com 
Email: marty@specialtyanalytical.com
Email: nikki@specialtyanalytical.com

http://www.kuotestinglabs.com
http://www.mukanglabs.com
http://www.nwag.com
http://www.omicnet.com/en/index.html
http://agsci.oregonstate.edu/cal
http://ccal.oregonstate.edu
http://oregonstate.edu/endophyte-lab/
http://www.plant-clinic.bpp.oregonstate.edu
http://www.pacaglab.com
http://www.soiltestlab.com
http://www.specialtyanalytical.com
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Stukenholtz Laboratory, Inc. 
2924 Addison Ave. E – P.O. Box 353 
Twin Falls, ID 83303-0353
208-734-3050 
800-759-3050
Fax: 208-734-3919
Web: www.stukenholtz.com 
Email: frontoffice@stukenholtz.com

Table Rock Labs
419 SW 5th – P.O. Box 746 
Pendleton, OR 97801
541-276-0385
Fax: 541-276-2041
Web: http://tablerocklaboratory.com/
Email: trocklab@gmail.com

University of Idaho
Analytical Sciences Laboratory
Steven McGeeham
2222 W 6th St
Moscow, ID 83843
208-885-7900
Fax: 208-885-8937
Web: www.uidaho.edu/asl
Email: asl@uidaho.edu

USAg Analytical Services, Inc. 
1320 E Spokane St.
Pasco, WA 99301
509-547-3838
Fax: 509-547-8645

Utah State University Analytical Lab 
1400 Old Main Hill 
Logan, UT 84322
435-797-2217
Fax: 435-797-2117
Web: www.usual.usu.edu 
Email: usual@usu.edu

Waterlab Corp.
2603 12th St. SE
Salem, OR 97302
503-363-0473
Fax: 503-363-8900
Web: www.waterlabcorp.com
Email: waterlab@comcast.net

Waypoint Analytical California, Inc.
Central CA Office
1101 S. Winchester Blvd., Suite G-173
San Jose, CA 95128
408-727-0330
Fax: 408-727-5125
Web: www.waypointanalytical.com
Email: splab@waypointanalytical.com

Western Laboratories, Inc.
211 Hwy 95
Parma, ID 83660
208-649-4360
800-658-3858
Fax: 208-402-5303
Web: www.westernlaboratories.com 
Email: westernl@westernlaboratories.com

William F. Black Soil Testing 
503 Gardner – P.O. Box 317 
Burlington, WA 98233
360-770-6437
Fax: 360-757-6112
email: wfblacksoiltester@gmail.com

Trade-name products and services are mentioned as illustrations only. This does not mean that the Oregon State University Extension Service either endorses 
these products and services or intends to discriminate against products and services not mentioned.

© 2017 Oregon State University. This publication was produced and distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914. Extension 
work is a cooperative program of Oregon State University, the U.S. Department of Agriculture, and Oregon counties. Oregon State University Extension Service 
offers educational programs, activities, and materials without discrimination based on age, color, disability, familial or parental status, gender identity or expres-
sion, genetic information, marital status, national origin, political beliefs, race, religion, reprisal, sex, sexual orientation, veteran’s status, or because all or a part of 
an individual’s income is derived from any public assistance program. Oregon State University Extension Service is an AA/EOE/Veterans/Disabled.

Published June 2017

http://www.stukenholtz.com
http://www.uidaho.edu/asl
http://www.usual.usu.edu
http://www.waterlabcorp.com
http://www.waypointanalytical.com
http://www.westernlaboratories.com
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CAL is working on the team to develop a 
set of nationally adopted soil health 
metrics, as well as processing samples 
for producers. We are very excited to be 
developing a soil health database with 
NRCS that will be used as a tool to help 
producers make long-term land-
management decisions based on the 
impacts to the health of the soil system.

You can bring samples directly to the 
CAL with your submission form. 

We are located on the third floor of 
the Ag Life Science building in room 

3079. We are typically available from 
9-5 Mon-Fri.

Or you can mail samples to:

Oregon State University
Central Analytical Lab

3017 Ag Life Sciences Bldg
Corvallis, OR 97331

SOIL, PLANT, WATER, AND SOIL  

AMENDMENT ANALYSES 

We are focused on specialized 

research needs, cross-curricular 

education, and rigorous science.

OSU 

CENTRAL ANALYTICAL 

LABORATORY

Soil Health Collaborations

Soil health has been defined as: 

"the continued capacity of soil to function 
as a vital living system, within ecosystem 
and land-use boundaries, to sustain 
biological productivity, promote the 
quality of air and water environments, 
and maintain plant, animal, and human 
health“

Our goal is to support producers maintain 
their soil’s health and in turn, 
productivity.

How to Submit your 

Samples



Focused on Research

CAL is committed to helping scientists do more 
and better research on soils

• We will work with researchers to determine 
the protocol that is ideal for their specific 
research questions and site specific 
parameters.

• For those who have projects related to soils 
but with less expertise in soil science 
research, we can help to determine the best 
way to answer your questions of interest 
through sampling plans, and 
recommendations for analytical tests. 

Cross-Curricular Education
CAL has been revitalized as an educational 
resource for applied and basic research across 
OSU and the greater Northwest

• We offer training on many procedures so 
students can conduct their own analyses at 
discounted prices

• We teach a 2-week intensive methods course 
in the summer, including both field and 
laboratory work

• We offer consulting service to help design 
and implement soil related research to those 
in other disciplines.

• Comprehensive Soil Analysis
• Soil Health Assessment
• Soil Nutrient Analysis
• Quick Soil Nutrient Analysis
• Soil Physical Assessment
• Soil Biological Assessment
• Heavy Metals (soil or plant)
• Plant Nutrient Analysis
• Manure/Compost Analysis

Current Capabilities
• Nutrient analysis (soil or plant)
• Total C and N (liquid or solid) 
• pH, EC, lime requirement  
• Organic matter 
• Cation exchange capacity 
• Texture 
• Potentially mineralizable nitrogen 
• Active carbon
• Wet aggregate stability

MARKUS KLEBER PHD
CAL DIRECTOR

ASSOCIATE PROFESSOR 
SOIL AND ENVIRONMENTAL 
GEOCHEMISTRY

ALS 3067
541-737-5718

Markus.kleber@oregonstate.edu

SHANNON ANDREWS MS
CAL MANAGER

PHD CANDIDATE SOIL 
FERTILITY AND 
MICROBIOLOGY

Shannon.andrews@oregonstate.edu

Agsci.oregonstate.edu/cal

Contact Us

ALS 3079C
541-737-2187

GLORIA AMBROWIAK MS

CAL FACULTY RESEARCH 
ASSISTANT AND 
LABORATORY TECHNICIAN

ALS 3079C
541-737-2187

Gloria.ambrowiak@oregonstate.edu

Agsci.oregonstate.edu/cal

Analysis Packages

Full list of prices and services: agsci.oregonstate.edu/cal
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Regular soil testing is an important element in 
nutrient management. You can use soil tests as 
a diagnostic tool or to identify trends through 

time. To obtain meaningful test results, you must 
sample soil correctly, at the same time each year, 
and you must maintain records.

For more information, see the following in 
the OSU Extension Catalog (http://extension.
oregonstate.edu/catalog/): Soil Sampling for 
Home Gardens and Small Acreages (EC 628); 
Monitoring Soil Nutrients Using a Management 
Unit Approach (PNW 570); Monitoring Soil 
Nutrients in Dryland Systems Using Management 
Units (EM 8920).

Soil testing laboratory methods vary, which may 
influence results and sufficiency ranges. Therefore, 
the sufficiency ranges in this publication are accurate 
only for the test methods listed.

Soil tests are used to measure soil nutrients that 
are expected to become plant-available. They do 
not measure the total amounts of nutrients in soil. 
Measurements of total nutrient content are not useful 
indicators of sufficiency for plant growth, because 
only a small portion of the nutrients are plant-
available. Roots take up plant-available nutrients 
as positively or negatively charged ions from the 
soil (table 1).

Soil test results (see figure 1) can be viewed in 
three categories: (1) low or yes, a fertilizer addition 
will likely increase growth and yield; (2) high or no, 
a fertilizer addition will not likely increase growth or 
yield; and (3) intermediate or maybe, a fertilizer addi-
tion may increase growth or yield. Categorization of 
soil test results into “yes,” “no,” and “maybe” assists 
understanding the limits and benefits of using soil 
test results for making nutrient recommendations.

Table 1. Plant-available nutrient forms.

Nutrient Form used by plant

Cations (+):

 Nitrogen NH4
+

 Potassium K+

 Calcium Ca2+

 Magnesium Mg2+

 Manganese Mn2+

 Copper Cu2+

 Zinc Zn2+

Anions (–):

 Nitrogen NO3
–

 Phosphorus H2PO4
– and HPO4

2–

 Sulfur SO4
2–

 Boron H3BO3 and H2BO3
–

 Molybdenum HMoO4
– and MoO4

2–

 Chloride Cl–

http://extension.oregonstate.edu/catalog/
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Most soil test values do not vary greatly from 
year to year. However, some soil and environmental 
conditions cause fluctuations in measurements such as 
pH and nitrate-nitrogen. Drastic changes in test values 
year to year may indicate an unrepresentative soil 
sample or a laboratory error. When in doubt, submit 
a new sample or ask the lab to repeat the analysis.

Quality control programs for agricultural soil test-
ing laboratories include North American Proficiency 
Testing (NAPT, http://www.naptprogram.org). This 
program is overseen by the Soil Science Society of 
America and is designed to promote quality, repro-
ducible soil testing methods.

This publication provides general guidelines for 
interpreting soil test results. Guidelines for specific 
crops are available in many other publications. If a 
nutrient management/fertilizer guide for the crop in 
which you are interested is available, use it instead 
of the general information in this guide. Nutrient 
management/fertilizer guides for Christmas trees, 
wheat, sweet corn, silage or field corn, peppermint, 
blueberries, caneberries, several grasses grown for 
seed, carrots grown for seed, cranberries, hops, 
pastures, tree fruits and nuts, alfalfa, and onions are 
available from OSU and PNW Extension Publishing 
through the OSU Extension Catalog (http:// 
extension.oregonstate.edu/catalog/). For potato nutri-
ent management recommendations in Oregon, use 
Washington State University’s Nutrient Management 
Guide: Central Washington Irrigated Potatoes 
(EB1882, http://potatoes.wsu.edu/research/images/
nutrient-central-wa.pdf.)

Nitrogen (N)

Plant-available nitrogen (nitrate and 
ammonium)

The plant-available forms of nitrogen are 
ammonium-N (NH4-N) and nitrate-N (NO3-N). 
The abbreviation NH4-N means nitrogen in the 
ammonium form, and NO3-N means nitrogen in 
the nitrate form. Soil concentrations of NO3-N and 
NH4-N depend on biological activity and therefore 
fluctuate with changes in conditions such as tem-
perature and moisture. Nitrate is easily leached 
from the soil with high rainfall or excessive irriga-
tion. Soil tests can determine NO3-N and NH4-N 

Figure 1. Soil test value vs. probability of crop yield 
response to nutrient addition. Crop yield increase 
due to nutrient addition is likely at low soil test 
values and unlikely at high soil test values. (Chart © 
Oregon State University. Prepared by Dan M. Sullivan.)

Differing fertilizer recommendation philoso-
phies can provide multiple recommendations from 
the same soil test results. For example, nutri-
ent application recommendations of land-grant  
university Extension services in the western United 
States are based on the philosophy that nutrients 
should only be applied when an economic yield 
increase is likely. In contrast, another philosophy for 
nutrient application is soil test level maintenance, 
commonly used in the midwestern United States. 
Soil test level maintenance is accomplished by fertil-
izing nutrients removed by crop harvest. Nutrients 
are applied even though the soil test level for these 
nutrients may be sufficient.

Nutrient concentrations vary with soil depth, 
which affects soil test results. To determine the proper 
sampling depth, you must consider the purpose of 
the soil test. To estimate fertilizer requirement prior 
to planting, sample soil to the depth where most root 
activity will occur, usually a depth of 6 to 12 inches. 
Shallow sampling, 2 to 3 inches, is sometimes used 
to evaluate fertilizer need in perennial crops where 
fertilizers have repeatedly been applied to the soil 
surface. A combination of sampling depths may be 
necessary to diagnose problems in orchards.

For more information, see the following in the OSU 
Extension Catalog (http://extension.oregonstate.
edu/catalog/): Evaluating Soil Nutrients and pH 
by Depth in Situation of Limited or No Tillage in 
Western Oregon (EM 9014).

http://extension.oregonstate.edu/catalog/
http://extension.oregonstate.edu/catalog/
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concentrations at the time of sampling but do not 
reflect future conditions.

The nitrogen mineralization test estimates sea-
sonal N supply from a sample collected for wheat 
during late January. This test is only used for soft 
white winter wheat production in western Oregon.

For more information, see the following in 
the OSU Extension Catalog (http://extension.
oregonstate.edu/catalog/): Using the Nitrogen 
Mineralization Soil Test to Predict Spring 
Fertilizer N Rate for Soft White Winter Wheat 
Grown in Western Oregon (EM 9020).

Failure to account for NO3-N in the soil or from 
irrigation water can lead to over-application of 
nitrogen fertilizers. Proper irrigation increases N use 
efficiency and reduces nitrate leaching.

Keep samples for N analysis cool and deliver 
them to the laboratory the day they are collected or 
send them using next-day delivery. If sample results 
are not needed immediately, samples can be frozen 
and shipped later.

Ammonium-nitrogen (NH4-N)
Ammonium-nitrogen usually does not accu-

mulate in the soil, as soil temperature and moisture 
conditions suitable for plant growth also are ideal 
for conversion of NH4-N to NO3-N. Ammonium-
nitrogen concentrations of 2–10 ppm are typical. 
Soil NH4-N levels above 10 ppm may occur in 
cold or extremely wet soils, when the soil contains 
fertilizer from a recent application when soil pH is 
very high or low, and when soluble salts (measured 
by electrical conductivity) are high.

Nitrate-nitrogen (NO3-N)—West of the 
Cascade Mountain Range

Nitrate-N is mobile in H2O and is a difficult test 
to interpret in western Oregon. Nitrate moves with 
the water when rainfall exceeds evaporation, usu-
ally November through April. Consequently, nitrate 
remaining in the soil after harvest can leach during 
winter rains, contaminating surface and ground-
water. Situations for which nitrate-N can be used 
for management decisions are limited. They must be 
selected carefully to match crop growth and likeli-
hood of sufficient nitrate to reduce fertilizer need. For 
example, midseason measurement of soil nitrate is 
used for silage and sweet corn production.

For more information, see the following in the OSU 
Extension Catalog (http://extension.oregonstate.
edu/catalog/): Silage Corn Production Nutrient 
Management Guide (Western Oregon) (EM 
8978); Sweet Corn Nutrient Management Guide 
(Western Oregon) (EM 9010).

Post-harvest soil nitrate testing can be used in 
some cropping systems to determine whether N 
supplied from all sources (fertilizer, irrigation water, 
organic amendments) was excessive. Interpretation 
of post-harvest soil nitrate analyses is crop specific. 
If post-harvest nitrate levels are consistently high, 
reduce fertilizer N inputs in future growing seasons.

For more information, see the following in the OSU 
Extension Catalog (http://extension.oregonstate.
edu/catalog/): Post-harvest Soil Nitrate Testing for 
Manured Cropping Systems West of the Cascade 
Mountain Range (EM 8832).

Nitrate-nitrogen (NO3-N)—East of the 
Cascade Mountain Range

In arid regions, soil nitrate is evaluated by mea-
suring NO3-N, usually in one-foot depth increments, 
to a depth of 2 to 5 feet. The nitrogen measured with 
this test is used to determine the N fertilizer applica-
tion rate. Consult the nutrient management guide for 
an individual crop to determine sampling depth and 
method for crediting soil nitrate-N. If test results are 
reported in ppm, convert to lb/acre using table 13.

Total nitrogen
Total nitrogen analysis measures N in all 

organic and inorganic forms. Total nitrogen does 
not indicate plant-available N and is not the sum of 
NH4-N + NO3-N. Total N is not used for fertilizer 
recommendations.

A typical agricultural soil in the Willamette Valley 
contains about 0.10 to 0.15 percent N, or approxi-
mately 5,000 lb N/acre in the surface foot. Only 1 
to 4 percent of this total N becomes plant-available 
(converts via microbial activity from organic form 
to inorganic form) during a growing season. East of 
the Cascade Mountain Range, soils usually have half 
or less this amount of total N.

Phosphorus (P)
Phosphorus fertilizer recommendations are 

based on a documented relationship between crop 

http://extension.oregonstate.edu/catalog/
http://extension.oregonstate.edu/catalog/
http://extension.oregonstate.edu/catalog/
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Table 2. Phosphorus (P) soil test categories and 
suggested fertilizer rate recommendations.

West of Cascades
Bray P1 test P
(ppm)

East of Cascades
Olsen test P
(ppm)

Recommendation
(lb P2O5/acre)

Low <20 <10 0–300

Medium 20–40 10–25 0–200

High 40–100 25–50 0–30

Excessive >100 >50 0

Table 3. Extractable potassium (K) soil test categories 
and suggested fertilizer rate recommendations.

Extractable or soil test K Recommendation (lb K2O/acre)

Low <150 ppm* 100–300

<0.4 meq/100 g soil

Medium 150–250 ppm 60–250

0.4–0.6 meq/100 g soil

High 250–800 ppm 0

0.6–2.0 meq/100 g soil

Excessive >800 ppm 0†

>2.0 meq/100 g soil

* For ammonium acetate or sodium bicarbonate extraction method.
† When extractable K is excessive, determine soil and irrigation water electrical 

conductivity.

yield and extractable soil test phosphorus. Historical 
soil test calibration data in Oregon have been 
developed in relation to two specific phosphorus 
extractions methods: the Bray P1 test and the Olsen 
or sodium bicarbonate test (table 2). The Bray P1 
extraction method is used for soils west of the 
Cascade Mountain Range, and the Olsen sodium 
bicarbonate (NaHCO3) extraction method is used 
for soils east of the Cascade Mountain Range. Soil 
testing laboratories also use several other extrac-
tion methods. For interpretation of results from 
other extraction methods, contact the laboratory 
that performed the analysis. Soil test P extraction 
methods other than Bray P1 and Olsen often have 
little or no field calibration studies performed to 
document their utility in Oregon.

Phosphorus soil tests are an index of P availabil-
ity (low, medium, high, excess). When interpreting 
a P soil test, you must be aware of previous P 
management practices. Phosphorus is relatively 
immobile in soil. If phosphorus has been applied 
in a fertilizer band, concentrations of P may persist 
where the band was placed, making interpretation 
of soil test data difficult.

The phosphorus application rate necessary 
to correct P deficiencies varies depending on soil 
properties and crop grown. Phosphorus availability 
decreases in cool, wet soils. In many situations, 
banded phosphorus applications are more effective 
than broadcast applications, especially when soil test 
P values are low.

Phosphorus applications generally are not rec-
ommended when test results are high or excessive. 
High soil phosphorus combined with P movement 
from soil into surface waters can cause excessive 
growth of vegetation, damaging aquatic ecosystems.

Cations: potassium, calcium, and 
magnesium

Of the three primary cations (potassium, calcium, 
and magnesium), potassium requires the most man-
agement attention. Few crops have increased growth 
or yield from calcium and magnesium additions in 
the Pacific Northwest.

The soil test ranges in tables 3 and 4 are for 
the ammonium acetate or the sodium bicarbonate 
(NaHCO3) extraction method.

Potassium (K)
Excessive soil potassium levels can result in 

elevated K levels in grass forage crops, which may 
be detrimental to animal health. Conversely, very low 
soil test K levels can reduce plant growth. K applica-
tions in table 3 are applied as a broadcast application.

Calcium (Ca)
Calcium deficiencies usually are found only 

on very acidic soils. They can be corrected by lim-
ing with calcium carbonate (CaCO3). Calcium is 
rarely deficient when soil pH is adequate. Calcium 
deficiency can occur at otherwise adequate soil pH 
values in serpentine soil (high Mg). These soils are 
found in the Siskiyou Mountains and other parts of 
southwest Oregon.

Magnesium (Mg)
Magnesium deficiencies on acidic soils can be 

corrected by liming with dolomitic lime (calcium-
magnesium carbonate [CaCO3-MgCO3]). If the soil 
pH is sufficient, Mg can be supplied with Epsom 
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Table 4. Extractable magnesium (Mg) soil test categories 
and suggested fertilizer rate recommendations.

Extractable or soil test Mg Recommendation (lb Mg/acre)

Low <60 ppm 10–100

<0.5 meq/100 g soil

Medium 60–300 ppm 0–60

0.5–2.5 meq/100 g soil

High >300 ppm 0

>2.5 meq/100 g soil

salts (MgSO4) or potassium-magnesium sulfate 
(K2SO4·2MgSO4). Excess magnesium can occur on 
serpentine soils in southwest Oregon. Agricultural 
production on serpentine soil requires management 
not addressed in this publication.

Sulfate-sulfur (SO4
–-S)

Plants absorb sulfur in the sulfate form. In high-
rainfall areas west of the Cascade Mountain Range, 
sulfate is readily leached, and soil tests are not well 
correlated with plant growth. In arid regions east of the 
Cascades, soil test information may be useful. Irrigation 
water may contain significant amounts of sulfate-sulfur. 
Plant analysis, especially a nitrogen-sulfur (N:S) ratio, 
is useful for diagnosing a sulfur deficiency.

Micronutrients
Deficiencies of micronutrients other than boron 

and zinc are uncommon. The availability of most 
micronutrients decreases as pH increases (except for 
molybdenum, which becomes more available as pH 
increases). Micronutrient deficiencies rarely occur 
when the soil pH is below 6.5.

Soil testing for micronutrients other than boron 
and zinc is recommended only when a deficiency is 
suspected. If you suspect a micronutrient deficiency, 
plant tissue testing may be a better diagnostic tool 
than soil testing. Soil testing will help determine 
what rate to apply.

Boron (B)
Crops such as alfalfa, table beets, brassica 

crops, caneberries, and root crops have responded 
to boron fertilization on B-deficient soils in western 
Oregon. Tree fruits and alfalfa are examples of crops 
sensitive to low boron levels east of the Cascade 
Mountain Range.

While low levels of boron may limit plant growth, 
high concentrations can be toxic. When applying 
boron, apply it uniformly as a broadcast application 
and mix it thoroughly with the soil.

Zinc (Zn)
A zinc soil test above 1.5 ppm using the DTPA 

extraction method is sufficient for most crops. Corn, 
beans, grapes, hops, onions, and deciduous fruit trees 
are especially sensitive to low levels of soil test Zn. 
Fertilizer applications with zinc sulfate are typically 
5 to 15 lb Zn per acre. 

Copper (Cu)
Copper values above 0.6 ppm using the DTPA 

extraction method are sufficient. Copper deficien-
cies are extremely rare, regardless of soil test results. 
The only deficiencies that have been identified are on 
muck soils such as those in the Klamath and Salem 
(Lake Labish) areas in Oregon and the Colville 
area in Washington. Routine copper application to 
mineral soil can cause copper toxicity. 

Table 5. Sulfate-sulfur soil test categories and 
suggested fertilizer rate recommendations, east of 
the Cascade Mountain Range.

Soil test sulfate-S (ppm) Recommendation (lb S/acre)

Very low <2 30–60

Low 2–5 10–30

Medium 5–20 0–20

High >20* 0

* When sulfate-S soil test values are high, determine soil and irrigation water 
electrical conductivity.

Table 6. Extractable boron (B) soil test categories and 
suggested fertilizer rate recommendations.

Soil test B (ppm) Recommendation (lb B/acre)*

Very low <0.2 1–3

Low 0.2–0.5 0–3

Medium 0.5–1 0–1

High 1–2 0

Excessive >2† 0

* Do not apply B in a concentrated area such as a fertilizer band.
† When soil test B is excessive, determine soil and irrigation water electrical 

conductivity and B in irrigation water.
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Figure 2. Left: Healthy red maple. Right: Red maple 
with chlorosis from manganese deficiency. To ensure 
adequate manganese is available for red maple, the 
soil pH should be below 5.6 and soil test manganese 
values should be above 20 ppm. (Photos © Oregon 
State University. From: Altland, J. 2006. Managing 
Manganese Deficiency in Nursery Production of 
Red Maple. EM 8905. Corvallis, OR: Oregon State 
University Extension Service.)

Iron (Fe)
Soil testing for iron is not recommended. 

Most test methods do not discern between forms 
of iron and therefore have little meaning for plant 
nutrition.

Iron deficiencies are uncommon on acidic soils in 
the Pacific Northwest. Where deficiencies occur, they 
often are associated with plants adapted to acidic soil, 
such as blueberries, azaleas, or rhododendrons, grow-
ing on soil with an unsuitably high pH. Acidifying 
the soil with elemental sulfur usually will correct Fe 
deficiency for these plants.

Guidance on soil acidification for home gardens 
and small acreages in western Oregon is provided 
in the following: Acidifying Soil for Blueberries 
and Ornamental Plants in the Yard and Garden 
West of the Cascade Mountain Range in Oregon 
and Washington (EC 1560); Acidifying Soil in 
Landscapes and Gardens East of the Cascades 
(EC 1585). For large scale agricultural production, 
guidance about soil acidification can be found in 
the following: Acidifying Soil for Crop Production 
West of the Cascade Mountains (EM 8857); 
Acidifying Soil for Crop Production: Inland 
Pacific Northwest (PNW 599). All available in 
the OSU Extension Catalog (http://extension.
oregonstate.edu/catalog/).

Manganese (Mn)
Adequate soil test Mn varies with crop. Soil 

test values between 1 and 5 ppm using the DTPA 
extraction method are usually sufficient. Manganese 
deficiencies generally occur only when soil pH is 
8.0 or above.

Details of Mn deficiency, Mn application, and 
soil pH adjustment can be found in the following 
publication in the OSU Extension Catalog (http://
extension.oregonstate.edu/catalog/): Managing 
Manganese Deficiency in Nursery Production of 
Red Maple (EM 8905).

Manganese toxicity is more common in acidic 
soil than Mn deficiency. Garlic and onions are the 
most sensitive crops grown in Oregon. Manganese 
toxicity causes incomplete filling of garlic bulbs 
when the soil pH is below 6.5. In contrast, wheat 
growth and yield is not limited by Mn until soil pH 
is below 5.2.

Diagnosis of either Mn deficiency or toxicity 
should use soil pH and tissue Mn concentration in 
combination with soil test Mn.

For alkaline soils east of the Cascade Mountain 
Range, acidified microzones, such as the area around 
fertilizer bands or granules, can increase Mn availability. 
These acidified microzones can alleviate the Mn defi-
ciency sometimes encountered on soil with high pH.

Figure 3. Left: Healthy blueberry leaf. Right: Iron-
deficient blueberry leaf. Note the pale green leaf 
area and contrasting green veins on the iron-
deficient leaf. (Photo © Oregon State University. 
From: Hart, J., D. Horneck, R. Stevens, N. Bell, and 
C. Cogger. 2003. Acidifying Soil for Blueberries and 
Ornamental Plants in the Yard and Garden West of the 
Cascade Mountain Range in Oregon and Washington. 
EC 1560. Corvallis, OR: Oregon State University 
Extension Service.)

http://extension.oregonstate.edu/catalog/
http://extension.oregonstate.edu/catalog/
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Iron salts (such as iron sulfate) applied to alkaline 
soil do not remain plant-available for long enough 
to be an effective plant nutrient source. Chelated 
iron fertilizers are more effective in alkaline soils 
than inorganic fertilizer materials, but they are very 
expensive. The cost usually prohibits use. Lowering 
soil pH to increase iron availability on a field scale is 
not economical. However, adding acidifying materi-
als such as elemental sulfur to fertilizer mixtures can 
acidify microzones around the fertilizer material and 
increase Fe availability.

Turf often will become darker green when a com-
plete fertilizer containing Fe is applied. The change 
in color is in spite of adequate soil test iron values.

Molybdenum (Mo)
Soil Mo concentrations are too low for most 

labs to evaluate. Molybdenum deficiencies are rare. 
Molybdenum-deficient legumes produced on acidic 
soil appear chlorotic or nitrogen deficient. In this 
situation, applying lime usually increases soil pH 
and alleviates the chlorosis.

Livestock producers desiring information about 
molybdenum in forage should have the Mo content 
of forage determined.

Chloride (Cl–)
Soil testing for chloride is not a common practice, 

and little data exist for interpretation of test results. 
Wheat sometimes benefits from a chloride applica-
tion. Little information exists on chloride soil test 
values and recommended rates in Washington and 
Oregon. Chloride is supplied with irrigation water and 
from organic sources such as manure and compost. 
Chloride fertilizer application may occur incidentally 

when Cl salts are used to supply potassium or mag-
nesium. For example, a 100 lb application of muriate 
of potash (potassium chloride [0-0-60]) contains 60 
lb K2O and 45 lb Cl.

pH, lime requirement (LR)
Soil pH expresses soil acidity. Most crops grow 

best when the soil pH is between 6.0 and 8.2.

Soil pH can be increased by liming, the applica-
tion of calcium carbonate (limestone). The soil pH 
test indicates if lime is needed. The lime requirement 
test determines how much lime is needed.

Lime rates in eastern Oregon are much lower 
than in western Oregon, typically 500 to 1,500 lb/acre 
compared to 2,000 to 6,000 lb/acre. The lower rates 
reflect sandy soil or a low cation exchange capacity 
(CEC). The low lime rates in eastern Oregon are 
applied with greater frequency than lime in western 
Oregon, making the long-term rates for the same 
crop comparable.

SMP lime requirement test
Refer to individual crop nutrient management or 

fertilizer guides for lime application rate. The infor-
mation provided here is very general. SMP stands 
for Shoemaker, MacLean, and Pratt—the people who 
developed the test.

Accurate lime recommendations cannot be made 
solely on the basis of soil pH. The SMP test is used to 
estimate the lime required to raise the pH of 6 inches 
of soil. The SMP test is performed by mixing soil 
with a solution buffered at pH 7.5 and determining 
the resulting pH. The soil’s exchangeable hydrogen 
or “reserve acidity” lowers the pH of the SMP solu-
tion. Soils with low SMP values have high reserve 
acidity and high lime requirements. Conversely, soils 
that are acidic and have a high SMP buffer have a 
low lime requirement.

Table 7. Chloride (Cl) soil test categories and 
suggested fertilizer rate recommendations.

Soil test Cl
(ppm)

Recommendation
(lb potassium chloride [0-0-60]/acre)

Very low 0–5 0–150

Low 5–10 0–150

Medium 10–20 0–50

High 20–50 0

Excessive >50* 0

* When soil test Cl is excessive, determine soil and irrigation water electrical 
conductivity and B in irrigation water.

Table 8. Soil pH ranges.

pH

Strongly acidic <5.1

Moderately acidic 5.2–6.0

Slightly acidic 6.1–6.5

Neutral 6.6–7.3

Moderately alkaline 7.4–8.4

Strongly alkaline >8.5
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Figure 4 shows the relationship between SMP 
test and lime recommendation. Lime rate increases 
as the SMP test value decreases.

Table 9 is used to determine the amount of lime 
required, based on the SMP test, to raise soil pH to a 
desired level. The target pH is determined by the crop to 
be grown and possibly by other factors such as disease 
management. For example, when the SMP test value 
is 6 (left column), the recommended rate of lime for 
most crops in western Oregon is 8,400 lb/acre. For 
the same SMP test value, only 1,000 lb aglime/acre is 
recommended for acid loving crops like blueberries. 
The recommendations in table 9 assume that lime is 
incorporated by tillage to a depth of 6 inches.

Figure 4. Lime rate increases as SMP test value decreases. Left: Western Oregon (full-strength SMP test).  
Right: Eastern Oregon (1/4-strength SMP test). (Charts © Oregon State University. Prepared by Dan M. Sullivan.)

Some soils may have a low pH (below 5.3) and a 
fairly high SMP test value (above 6.2). This condition 
can be caused by the application of fertilizer. In this 
case, the low pH value is temporary, and the pH of 
the soil will increase as the fertilizer completes its 
reaction with the soil.

In western Oregon, sandy soils also may have 
a low pH and high SMP buffer value. This condi-
tion occurs because sandy soils have low amounts 
of reserve acidity due to low CEC. In such cases, 
a light application of lime (2,000 to 4,000 lb/acre) 
should suffice to neutralize soil acidity. This amount 
of lime should be applied regardless of the SMP 
test value.

Table 9. Rates of 100 score aglime to raise soil pH determined by use of SMP test.*

SMP test result

Lime rate recommendation (lb/acre)

Acid-loving plants 
(blueberry, rhododendron, etc.)

Western Oregon field crops, horticultural 
production and pasture

Eastern Oregon field crops, horticultural 
production and pasture

6.7 0 0 0

6.4 0 4,400 1,100

6.0 1,000 8,400 2,100

5.6 2,000 12,600 3,150

5.2 2,000 16,600

4.8 2,000 20,800

* For specific recommendations, refer to individual crop nutrient management or fertilizer guides.
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Table 10. Lime requirement for gardens in western 
Oregon based on the SMP test.

When the SMP test result is … Apply this amount of lime (lb/1,000 ft2):

<5.5 250

5.5–6.0 150–250

6.0–6.5 100–150

>6.5 0

Sodium (Na)
Sodium is not a plant nutrient and therefore is not 

necessary for plant growth. High levels of sodium 
are detrimental to soil structure, soil permeability, 
and plant growth, a problem encountered east of the 
Cascade Mountain Range.

Sodium levels are evaluated based on exchange-
able sodium percentage (ESP). The ESP is the percent 
of the CEC occupied by Na.

ESP values above 10 percent are of concern. 
Excessive sodium levels can occur naturally or 
can result from irrigation with high-sodium water. 
Reclamation involves establishment of drainage 
followed by gypsum application and leaching with 
low-sodium water.

Soluble salts
Soluble salt problems usually are associated 

with arid regions in eastern Oregon and Washington. 
Soils with high levels of soluble salts are called 
saline soils. Soils high in sodium are called sodic 
soils (see “Sodium” section). Saline-sodic soils are 
high in both soluble salts and sodium. Soluble salts 
are measured by electrical conductivity (EC) of a 
saturated paste soil extract.

Because salts move readily with water, salt 
problems can be transient. Salt toxicity can occur, 
and salts may leach before soil is tested. Low salt 
values, therefore, do not always rule out salt toxicity 
as a cause of problems.

Salt tolerance varies greatly among plant spe-
cies. Seedlings are especially sensitive to high salt 
concentrations. Excessive salts may inhibit seed 
germination. Excessive fertilization and poor irriga-
tion water quality are sources of salts.

For more information, see the following in the OSU 
Extension Catalog (http://extension.oregonstate.
edu/catalog/): Managing Salt-affected Soils for 
Crop Production (PNW 601).

Organic matter or soil carbon

Interpretation
Soil organic matter (OM) is a surrogate for soil 

carbon and is measured as a reflection of overall soil 
health. When monitored for several years, it gives 
an indication whether soil quality is improving or 
degrading. Soil OM is important to a wide variety of 
soil chemical, physical, and biological properties. As 
soil OM increases, so does CEC, soil total N content, 
and other soil properties such as water-holding capac-
ity and microbiological activity. As OM increases, so 
does the ability to adsorb and reduce effectiveness 
of many soil-applied herbicides.

Soil OM is in equilibrium with climate, soil min-
eralogy, and environment, providing limited capacity 
to accumulate organic matter. A soil with 2 percent 
OM will not increase to 10 percent under normal 
farming or gardening practices. A 2 percent increase 
in soil OM (e.g., from 1 to 3 percent or from 4 to 6 
percent) would be considered a large change and the 
maximum likely for most situations in Oregon. Soil 
OM could increase more than 2 percent in a garden 
or area receiving large amounts of compost or other 
organic residue.

Soil OM content is not a quantitative indicator of 
the capacity of soil to supply plant-available nitrogen 
(PAN) for plant growth even though a soil with more 
OM contains more total N. The timing and amount 
of PAN released from soil organic matter is depen-
dent on soil temperature, moisture, and many other 
soil management factors. Laboratories that estimate 
plant-available N release based on soil OM typically 
do not have calibration data to support their estimates.

Table 11. Soluble salts determined from a saturated 
paste extract.

EC (mmhos/cm)* ppm salt† Suitability for crop production

Low <1.0 <640 Suitable

Medium 1.0–2.5 640–1,600 Marginal

High >2.5 >1,600 Poor, unsuitable for many crops

Note: Some laboratories determine EC using a 1:1 or 2:1 ratio of water to soil, 
which provides a substantially lower value than the saturated paste extract. No 
relationship has been established for converting 1:1 or 2:1 EC to saturated paste EC.

* mmhos/cm is equivalent to deci-siemen/m (dS/m) and milli-siemen/cm (mS/cm).
† Multiply mmhos/cm by 640 to estimate ppm salt.

http://extension.oregonstate.edu/catalog/
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Methods for determining soil organic matter
Soil OM values vary with method used for the 

analysis. Utility of soil OM data is dependent upon 
analytical method. Before soil OM is determined, 
determine the analytical method to be used. If you 
are monitoring OM, use the same analytical labora-
tory and analytical method. Differences in results 
from varying methods can mask changes in OM 
from management.

Laboratory methods used to determine OM 
include the following:

• Loss On Ignition (LOI) method—sample 
weight loss on ignition at 360ºC–400ºC

• Combusion method—combustion of sample at 
900ºC–1800ºC and direct measurement of C lost 
in gas

• Walkley-Black method—wet chemistry reac-
tion of soil C with an oxidizing agent (potassium 
dichromate)
Choosing one of these methods for organic mat-

ter determination involves consideration of factors 
outlined in table 12.

What method is preferred?
The LOI method is the least expensive. The 

Combusion and Walkley-Black methods are both 
moderate to high cost. When only an approximate 
value for soil organic matter is needed, the less 
expensive LOI test is probably adequate.

The Combusion and Walkley-Black methods both 
provide high accuracy and high reproducibility; the 
LOI method is less accurate and less reproducible. The 

Combustion method is more accurate and reproduc-
ible than the LOI method because it directly measures 
the central component of organic matter (carbon), 
while LOI measures weight loss (includes organic 
matter plus some water adhering to soil minerals). 
For monitoring soil OM, the Combustion method is 
the most suitable test.

Cation exchange capacity (CEC)
CEC is a measure of a soil’s capacity to retain 

and release elements such as K, Ca, Mg, and Na. 
Soils with high clay and/or organic matter content 
have high CEC. Sandy, low organic matter soils have 
low CEC. Soil CEC is relatively constant, so no need 
exists for repeated analyses.

Some laboratories estimate CEC based on soil 
texture, organic matter content, cations, SMP, and pH. 
Such estimates can be inaccurate. The “sum of bases” 
method for calculating CEC can give inaccurate 
results, especially in high pH soils containing lime.

CEC is used to estimate the amount of elemental 
sulfur required for soil acidification in western Oregon 
and Washington. Acidifying soil is sometimes neces-
sary for production of blueberries or nursery stock 
such as rhododendrons and red maple.

For more information, see the following in 
the OSU Extension Catalog (http://extension.
oregonstate.edu/catalog/): Acidifying Soil for 
Crop Production West of the Cascade Mountains 
(EM 8857); Acidifying Soil for Crop Production: 
Inland Pacific Northwest (PNW 599).

Table 12. Factors to consider in choosing soil organic matter laboratory method.

Method Test cost and availability Suitability for soil with carbonate Accuracy and reproducibility Comments

Loss on Ignition Low cost; often included in 
routine soil test “package”

Suitable Low to medium; results inconsistent LOI value can be higher or lower 
than “true” value determined by 
direct measurement

Combustion* Moderate to high cost; 
available as additional test 
upon request at many labs

Suitable after sample pretreatment 
to remove carbonates 

High Preferred test 

Walkley-Black* Moderate to high cost; not 
offered at many labs

Suitable High Test generates a toxic waste 
(chromium)

*Soil C determined via Combustion or Walkley-Black method is expressed as OM via the following equation: OM = C × 1.7.

http://extension.oregonstate.edu/catalog/
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Base saturation
Base saturation is the percentage of the soil CEC 

that is occupied by basic cations (calcium, magne-
sium, potassium, sodium) at the current soil pH value. 
Base saturation and CEC are nearly equivalent (base 
saturation is 100 percent) when soil pH is near 7. An 
acidic soil has a base saturation of about 50 percent 
when the soil pH is about 5.

Table 13. Unit conversions.*

To convert column 1 into column 2, divide by Column 1 Column 2 To convert column 2 into column 1, multiply by

390 ppm K meq K/100 g soil 390

200 ppm Ca meq Ca/100 g soil 200

121 ppm Mg meq Mg/100 g soil 121

230 ppm Na meq Na/100 g soil 230

1 meq/100 g soil cmol/kg soil 1

3.5† lb/acre (1 ft depth) ppm 3.5†

43.56 lb/acre lb/1,000 ft2 43.56

43,560 ft2 acres 43,560

2.471 acres hectares 2.471

2.3 P2O5 P 2.3

1.2 K2O K 1.2

* Units used in analytical reports vary. For example, 1 ppm (w/w) = 1 mg/kg or 1 ug/g. Use the conversions in this table to change a unit into a term familiar to you.
† This factor depends on soil bulk density. 3.5 x ppm = lb/acre-ft when soil bulk density is 1.3 grams per cm3 (81 lb/ft3). These soils typically have a medium to fine texture. 

Use 4 when the soil is “sandy,” more than 60 percent sand.

Since base saturation is simply an indirect 
expression of soil pH, it is not required for making 
fertilizer or lime recommendations. In acidic soils, 
base saturation and soil pH change simultaneously. 
Liming increases base saturation and soil pH. Sulfur 
application will reduce base saturation and pH. Base 
saturation is not a useful concept in alkaline soils, 
where base saturation equals or exceeds 100 percent.
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Growing Healthy Soil 
in Jackson and Josephine Counties 

Updated by R. Simes     Rhianna.simes@oregonstate.edu 07/11/2016 
 
Agricultural Sciences & Natural Resources, Family and Community Health, 4-H Youth, Forestry & Natural Resources, and Extension Sea 
Grant programs. Oregon State University, United States Department of Agriculture, and Hood River County cooperating. The Extension 
Service offers its programs and materials equally to all people. 

Check in with your soil! Save money and time by taking the guesswork out of amending  
 

Your plants are only as healthy as your soil.  Before adding anything to your soil, look up your 
soil type through the Web Soil Survey – instructions included.  After you see what soil types are 
present, you can read about the implications of sand, silt and clay in relation to water 
movement, depth to bedrock, and soil texture.   Then, it can be helpful to take soil samples, and 
have them tested to see what nutrients and/or pH are present.  Utilize the Best Management 
Practices Assessment and the Soil Health Checklist (included in this packet) to determine how 
to you want to improve the health and vitality of the soil ecosystem where you live.  
 

Understanding these characteristics and simple strategies for improvement, will give 
you the information you need to make informed management decisions about how to 
grow the best soil possible. 
 

OSU Extension publications:  
EC 628   A Guide to Collecting Soil Samples for Farms and Gardens 
EM 8677 Soil Testing Laboratories Serving Oregon 
EC 1478 Soil Test Interpretation Guide 
EC 1647 Soil Health Principles 
These publications maybe viewed and downloaded for free on the Extension website 
(extension.oregonstate.edu) 

 

This packet includes: 
 OSU Extension Soil Best Management Practices –  Assessment  

 Instructions for Web Soil Survey  

 EC 1647 Soil Health Principles 
 NRCS   Healthy, Productive Soil Checklist for Growers 

 

Additional information for Soil Testing: 

 EC 628   A Guide to Collecting Soil Samples for Farms and Gardens 

 EM 8677 Soil Testing Laboratories Serving Oregon 

 EC 1478 Soil Test Interpretation Guide 

 PNW 533 Fertilizing with Manure and Other Organic Amendments 

 FS 304  Cover Crops for Home Gardens 

 Examples of fertility guidelines, Soil Sample Information Sheet, Soil Analysis Report 
 

*OSU Extension Service does not endorse or recommend any individual laboratory. This information is 
provided solely as an information service to the gardening public. You are encouraged to call the provider 
or providers that interest you, discuss the services provided and ask any questions you might have, and 
then make your own decision. There may be local labs available, but OSU only lists accredited labs. 

mailto:Rhianna.simes@oregonstate.edu


Additional helpful resources and websites about soil: 
 

1. Website for searching Oregon State University publications: 

http://Catalog.extension.oregonstate.edu   

2. Instructions for the Natural Resources Conservation Service Web Soil Survey 

To find your soils on the web soil survey – Google ‘Web Soil Survey’ or go directly to:  
http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm    

3. Soil Management Practices thru Natural Resources Conservation Service (NRCS): 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/mgnt/  

4. Soil Biology Management NRCS: 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052489.pdf  

5. Soil Health Check list for Growers: 

https://www.google.com/?gws_rd=ssl#q=nrcs+soil+best+management+checklist  

6. Soil Food Web Information: www.soilfoodweb.com  

7. Compost – Carbon to Nitrogen Ratio Calculator:        

http://www.klickitatcounty.org/solidwaste/fileshtml/organics/compostcalcAbout.htm  

8.  Agrimet  http://www.usbr.gov/pn/agrimet/etsummary.html?station=mdfo&year=2015  

9.  Evapotranspiration rates for Medford area: 

http://www.usbr.gov/pn/agrimet/chart/mdfo15et.txt  

10. Jackson County Master Gardener Association website:  www.jacksoncountymga.org   
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