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S8: ALTERING SOIL PH
Soil test pH recommendations are based on crop needs and soil textures. The effectiveness 
of liming materials is measured by the neutralizing index consisting of the fineness and the 

percent calcium carbonate equivalent of the material.

 X Soil pH vs Buffer pH  

 Z A soil’s pH is influenced by both active acidity, those H+ ions 
in the soil water, and exchangeable acidity, those H+ on the 
cation exchange sites.

 Z In order to change a soil’s pH, we must add enough lime to 
neutralize both active and exchangeable acidity. Neutralizing 
only active acidity will not result in a change in soil pH, as the 
H+ on the CEC will simply exchange with other cations and 
replace the neutralized H+ in the soil solution.

 Z When evaluating a soil’s pH and lime need, the pH reported 
on a soil test is a measurement of active acidity. The reported 
buffer pH is a measurement of both active and exchangeable 
acidity.

 Z The reported soil pH is used to answer the question, “Does 
my soil need lime?”. The buffer pH is used to answer the 
question, “How much lime should I apply to my soil to reach 
my target pH?”.

 X Buffering capacity of soil  

 Z A soil’s buffering capacity is defined as its ability to resist a 
change in pH. A soil’s buffering capacity is directly related 
to its CEC.  Soils with higher CECs, such as those with higher 
clay and/or organic matter contents, are more resistant to pH 
change.

 Z Buffering capacity impacts the amount of lime required to 
induce a pH change. Given the same soil pH, a soil with a 
high buffering capacity will require more lime than a soil with 
low buffering capacity to increase the soil pH.  

 Z Buffering capacity impacts the frequency lime may need to 
be applied to a soil. Given the same management practices, 
a soil with a high buffering capacity will require lime less 
frequently than a soil with low buffering capacity to maintain 
the soil within an ideal range for plant growth. 

 X Liming materials  

 Z In order to be a liming material, a compound must contain 
a basic cation (typically Ca, Mg, or K) and neutralize acidity.  

OPTIONAL TOPICS
When is the best time to lime my soil? 

Lime should be applied and incorporated at least 6 to 12 
months prior to planting an acid sensitive crop such as 
alfalfa.  

What are typical application rates for lime?

Application rates for lime should never exceed 12 ton/acre 
(8 ton/acre for potato). The minimum application rate is 
1 ton/acre on sandy soils with <1% OM; all other soils 2 
ton/acre.  

How often should I lime my soil? 

Lime recommendations are made using the target pH 
for the most acid-sensitive crop in a 4-year rotation. No 
additional lime should be applied until the most recent 
application has had 2-3 years to equilibrate with the soil.

SnapPlus CONNECTION

Determining lime recommendations

SnapPlus can provide recommendations for various liming 
materials based on the neutralizing index. This function 
is located in the Cropping tab. Click on the “Lime Rec” 
box where you can add the lime source, the crop year, 
season, the neutralizing index, and the rate.  SnapPlus will 
calculate whether the lime application has met the lime 
need or if an additional application will need to be made.

Planning and Recording Lime Applications 
VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  

https://youtu.be/iyT45yc1ezA
https://www.youtube.com/user/SnapPlusUW/videos
https://snapplus.wisc.edu/
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• AgLime – Key to Increased Yield and Profits  (UWEX Publication A2240) 

• Choosing Between Liming Materials (UWEX Publication A3671)

• When and How to Apply Aglime (UWEX Publication A2458)

• Nutrient Application Guidelines for Field, Vegetable, and Fruit Crops in 
Wisconsin (UWEX Publication A2809) 

• Optimum Soil Test Levels for Wisconsin (UWEX Publication A3030)

• Soil Acidity and Liming, Agricultural Nutrient Management Video

• UW-Madison Soil Science Extension Liming and pH Website

Common limes in Wisconsin include dolomite (calcium-
magnesium carbonate) limestones.

 Z In order to change the soil pH, lime must dissolve into the soil 
solution. Finer ground lime will dissolve more quickly than 
coarser lime, given the same composition, and therefore, 
change the soil pH more quickly.

 Z In Wisconsin, liming material effectiveness is evaluated 
using a neutralizing index.  The neutralizing index takes 
into account the composition, purity and fineness of liming 
materials. Only materials that react within three years after 
application are factored into the neutralizing index.

 Z Lime is typically sold by neutralizing index zones of 10.  Lime 
requirements listed on a soil test report are typically given 
for 60-69 limes and 80-89 limes. The amount of lime with 
neutralizing indexes other than those given on the soil test 
report can be calculated.

 X Alkaline soils  

 Z Alkaline soils are soils with a pH greater than 7. In Wisconsin, 
many soils naturally contain various amounts of carbonate 
limestone or marl, resulting in natural soil pHs above 7.

 Z Acidification of alkaline soils on a large scale is typically 
not economical. On a small scale or for high value crops, 
elemental sulfur is often used to lower the soil pH over time.

 Z Due to presence of naturally occurring liming materials 
in alkaline soils, the soils are buffered against pH change. 
Therefore, changing pH is difficult and requires repeated 
applications of acidifying materials. 

What is an ideal pH level for agricultural 
soils?  

While the optimal pH levels vary for each crop, and 
growers should review pH needs for their specific 
rotations, on average, most horticultural and agronomic 
crops grow best in soil pH between 6.0 and 6.8.

mailto:npm%40hort.wisc.edu?subject=What%20is%20the%20Wisconsin%20P%20Index
http://ipcm.wisc.edu
https://soilsextension.webhosting.cals.wisc.edu/wp-content/uploads/sites/68/2014/02/A2240.pdf
https://soilsextension.webhosting.cals.wisc.edu/wp-content/uploads/sites/68/2014/02/A3671.pdf
https://soilsextension.webhosting.cals.wisc.edu/wp-content/uploads/sites/68/2014/02/A2458.pdf
https://soilsextension.webhosting.cals.wisc.edu/wp-content/uploads/sites/68/2014/02/A2809.pdf
https://soilsextension.webhosting.cals.wisc.edu/wp-content/uploads/sites/68/2014/02/A2809.pdf
https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A3030.pdf
https://youtu.be/B6FfCGzwt9o
https://extension.soils.wisc.edu/management-topics/soil-fertility-topics/liming-and-ph/
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