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Why is soil fertility important?

Why should we care about how much is being applied? 

Too Little vs Too Much

Why is testing important?

Understanding Soil Fertility and Testing
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Soil Testingïidentifying ñwhatôs in the bankò

ÅSoil test results relate to the probability that adding 

fertilizer will increase yield

ÅSoil testing has been proven reliable for pH, P, K, 

and Zn, but not very reliable for the other nutrients

ÅSoil testing isnôt reliable for N; because of variable 

weather, biological and chemical processes that 

are constantly occurring in the soil.

ÅIdeally want to test at least once per crop rotation.
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Crops donôt care where the fertilizer 

comes fromé

ÅFertilizer

ÅSoil

ÅManure 

ÅOrganic sources

ÅSewage sludge

éas long as they get what they need 

when they need it.
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1. Definitions & crop nutrient removal

2. Soil sampling and Why itôs important

3. Send soil samples to a certified lab

4. Reading the soil test & interpret recommendations

5. Secondary and micronutrients

6. Soil pH and lime recommendations

Understanding Soil Fertility and Testing
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Definitions

ÅSoil test results for nutrients are 

provided in ppm
ïppm P, where P = phosphorous

ïppm K, where K = potassium

ÅFertilizer recommendations are 

provided as lb/ac
ïlb/ac P2O5 , where P2O5 = phosphate

ïlb/ac K2O , where K2O = potash

ÅFertilizer is sold as phosphate 

and potash

Fertilizer Recs. Ą lb./ac
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Soil Test Results Ą ppm



Definitions

ÅFertilizer analysis is a % of each nutrient

ï%N - %P2O5  - %K2O

ïIf more #ôs, the 4th is sulfate, the 5th is zinc 

ÅOften include an abbreviation of the nutrient 

Åi.e. S = sulfur and Zn = zinc

ïCannot add up to more than 100% 
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ÅCommon forms of phosphorus fertilizer:

ïMAP = Monoammonium Phosphorus = 11-52-0

ïDAP = Diammonium Phosphorus = 18-46-0

ÅMost common form of potassium fertilizer: 

ïKCL = Potassium Chloride (Potash) = 0-0-60 
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Definitions

ÅPounds of fertilizer per acre = # of pounds 

of the complete product applied per acre 

ÅUnits of fertilizer = used more frequently to 

describe the # of pounds of the nutrient 

(i.e. phosphate, potash) applied per acre. 

Example: 
I wanted to apply 60 units of potash (K2O) per acre. To get that I 

needed to apply 100 pounds of 0-0-60 fertilizer. 



Applying definitions 

ÅYou want to apply 15 lb/ac sulfur on your corn 

crop.  Product choices include Ammonium sulfate 

(21-0-0-24), which is 24% sulfur; and Calcium 

sulfate (aka gypsum) (0-0-0-18) which is 18% 

sulfur.  How much of each product would you use?

VAMS: 15 lb/ac ÷ 0.24 = 62 lb/ac AMS, which 

also provides 13 lb/ac N

VCalcium sulfate: 15 lb/ac ÷ 0.18 = 83 lb/ac CaS
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Crop Removal 

ÅEstimate crop nutrient removal with Table 2 in PM 

1688
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PM-1688

Table 2.

Page 4.

Google the publication or go to:

https://store.extension.iastate.edu/Product/5232
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Example: Corn

Å200 bu/ac corn at 15% moisture would remove: 

ïP2O5: 0.32 lb P2O5/bu x 200 bu/ac = 64 lb P2O5/ac

ïK2O: 0.22 lb K2O/bu x 200 bu/ac = 44 lb K2O/ac

https://store.extension.iastate.edu/Product/5232


PM-1688

Table 2.

Page 4.

Google the publication or go to:

https://store.extension.iastate.edu/Product/5232
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Example: Soybeans

Å50 bu/ac soybeans at 13% moisture would remove: 

ïP2O5: 0.72 lb P2O5/bu x 50 bu/ac = 36 lb P2O5/ac

ïK2O: 1.2 lb K2O/bu x 50 bu/ac = 60 lb K2O/ac

https://store.extension.iastate.edu/Product/5232


PM-1688

Table 2.

Page 4.

Google the publication or go to:

https://store.extension.iastate.edu/Product/5232
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Example: Alfalfa

Å 2 tons/ac alfalfa at 15% moisture would remove: 

ïP2O5: 13 lb P2O5/bu x 2 ton/ac = 26 lb P2O5/ac

ïK2O: 43 lb K2O/bu x 2 ton/ac = 86 lb K2O/ac

https://store.extension.iastate.edu/Product/5232


Looking at Crop Removal Rates 

Å200 bu/ac corn removes 64 lbs P and 44 lbs K

Å50 bu/ac soybeans removes 36 lbs P and 60 lbs K

Å2 tons/ac alfalfa removes 26 lbs P and 86 lbs K

ÅLots of ñwithdrawals from the bankò

ÅAt a minimum we should be replacing these amounts 
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1. Definitions & crop nutrient removal

2. Soil sampling

3. Send soil samples to a certified lab

4. Reading the soil test & interpret recommendations

5. Secondary and micronutrients

6. Soil pH and lime recommendations

Maximize Economic Returns to 

Fertilizer Inputs
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2.  Soil sampling

ÅA sample should represent an area of a field under similar 

conditions:

grid or zone sampling

make use of yield maps

soil map units (SMU), slope, drainage, crop history, 

manure, proximity to gravel road, etc.

ÅAbsolute minimum of 10 cores per sample, prefer 12 to 15 

cores per sample, and more cores per sample if there is 

more field variability (i.e. banding fertilizer).

ÅSampling depth of 6ò for corn/ soybean; 2-3ò for pastures



ISU Extension publication CROP 3108

Take a Good Soil Sample to Help Make Good Fertilizer Decisions

https://store.extension.iastate.edu/product/3915
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Identify Areas of Fields to Soil Sample

Use a field map with the soil map units (SMU) outlined

- County Soil Survey book

- Web Soil Survey

- County assessors office?

- NRCS?

- Acrevalue.com

- Other sites?



Soil Survey
Progressed from book to disc to on-line with the Web Soil Survey

All future soil survey information will only be available on the Web Soil Survey
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Tips for using the Web Soil Survey

ÅISU Ag Decision Maker provides a tutorial for 

using Web Soil Survey to ñCompute the Iowa 

Corn Suitability Rating for Your Farm,ò 
https://www.extension.iastate.edu/agdm/wholefarm/html/c2-87.html

ÅYouTube provides some ñhow-toò videos for 

using Web Soil Survey. Here is one: 
https://www.youtube.com/watch?v=QRSipAAYQ1w
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Example from Web Soil Survey ςwith the CSR2 mapping option selected. 23
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7 8

Example of 8 soil samples from somewhat similar areas averaging about 9 acres per soil test.  
We stayed in at least 100 feet from the limestone gravel road on the west side of the field.

73 acre area; ~9 acres per soil sample; 8 samples

3
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12 13
14

Example of 14 soil samples averaging about 5 acres per soil test.

73 acre area; ~5 acres per soil sample; 14 samples
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73 acre area;  ~ 5 acre grid overlay;  14 samples

Example of 14 soil samples in a grid averaging about 5 acres per soil test. 26



1. Definitions & crop nutrient removal

2. Soil sampling

3. Send soil samples to a certified lab

4. Reading the soil test & interpret recommendations

5. Secondary and micronutrients

6. Soil pH and lime recommendations

Maximize Economic Returns to 

Fertilizer Inputs
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3. Send soil samples to a certified lab in 

accordance with IDALS standards

ïThe list of IDALS certified labs is at:  

https://iowaagriculture.gov/commercial-feed-and-fertilizer-

bureau

ïResults of each mineral (P, K, etc.) is provided in parts per 

million (ppm).

https://iowaagriculture.gov/commercial-feed-and-fertilizer-bureau


https://iowaagriculture.gov/commercial-feed-and-fertilizer-bureau
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What do you need to soil test for?
ÅSoil pH and buffer pH - for all crops, plus useful for some herbicide choices 

and rates

ÅP - for all crops

ÅK - for all crops (oven-dry or field-moist/slurry ñwet" test)

ÅOM correlates to S and also is useful for some herbicide choices and rates

ÅZn for corn mainly on calcareous or low OM soils

ÅB for alfalfa on low OM soils

ÅSoil tests for Ca, Mg, S, Fe, Cu, Mn; not reliable for making recommendations. 
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Returns to Cost of Fertilizer
Percent of P and K fertilizer 

applications expected to

produce a yield response with 

soil test levels that are:

Very Low 80%

Low 65%

Optimum 25%

High 5%

Very High <1%

For long-term profitable crop 

production, maintain in the 

optimum category.

For soil test levels in the 

optimum category, fertilize for 

crop removal.
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1. Definitions & crop nutrient removal

2. Soil sampling

3. Send soil samples to a certified lab

4. Reading the soil test & interpret recommendations

5. Secondary and micronutrients

6. Soil pH and lime recommendations

Maximize Economic Returns to 

Fertilizer Inputs

33



4. Read the soil test & interpretation recommendations 

ïRecommendations are provided as lb/ac of nutrient i.e. 

phosphate (P2O5), potash (K2O).

ïCertified labs are NOT required to use ISU fertilizer 

recommendations.

ïFind the corresponding table in PM-1688 for the crop 

nutrient recommendations and needs
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