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S5: SOIL PH
Soil pH significantly influences microbial activity and nutrient availability and must be 

managed to maintain crop productivity.

 X Soil pH

 Z Soil pH is a measure of the acidity/alkalinity of a soil. This is an 
important soil metric to know, as the optimal range of soil pH 
for plant and microbial productivity often varies by species.

 Z Soil pH is the measurement of the concentration of hydrogen 
ions (acid) in the soil solution. It is reported on a scale of 0 
to 14, with 0 being extremely acid and 14 being extremely 
alkaline (low acid). A pH of 7.0 is neutral.

 Z Soil pH is based on a logarithmic scale (base 10). This 
means for every unit increase or decrease in soil pH the 
concentration of acid in the soil changes tenfold.

 X Soil acidity causes

 Z Soil pH naturally decreases over time due to weathering of 
minerals, decomposition of organic matter, plant uptake, 
leaching of base cations, and natural rainfall.

 Z The addition of ammonium-based nitrogen and elemental 
sulfur fertilizers, increased leaching of anions (such as 
nitrate), as well as harvesting plant grains and biomass in 
agricultural systems also results in the acidification of soils.

 X Soil pH impacts

 Z Soil pH has a direct impact on the availability of plant 
nutrients by influencing the chemical form of the nutrient 
present, the activity of nitrogen-fixing bacteria, and plant 
growth and productivity. When soils become strongly acidic 
(pH<5.5), aluminum, as well as other toxic metals, often 
become soluble significantly limiting plant growth.

 Z As a general rule of thumb, macronutrients (N, P, K, Ca, Mg, S) 
and Mo have increased plant availability at neutral pHs, while 
micronutrients (except Mo) are more plant available at  
lower pHs.

OPTIONAL TOPICS
How does soil pH vary across Wisconsin?

Wisconsin, generally soils forming on top of carbonate 
bedrock (soils in the east and south) will have higher soil 
pHs than those forming over the top of igneous rocks 
(soils in the central and western portions of the state).  
Agricultural management practices can have a dramatic 
impact on soil pH. Therefore, soil testing is the only way to 
know the pH of your soil.

Why can’t I use soil test strips or store-bought 
pH kits to determine soil pH and lime need?

Purchased soil testing kits are not sensitive enough to 
accurately measure soil pH for agronomic situations. 

Calculating a soil’s lime need requires the use of a 
chemical buffer to determine the amount of exchangeable 
acidity within the soil. A simple soil testing kit cannot be 
used to determine lime need.

You should send properly collected soil samples to a 
DATCP-approved soil testing laboratory for analysis.

SnapPlus CONNECTION

Lime applications

If fields need lime, SnapPlus will let you know. It will 
also create a report for spreading lime. Watch the video 
Planning and Recording Lime Applications for more 
information!

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://www.youtube.com/watch?v=iyT45yc1ezA 
https://www.youtube.com/watch?v=HXRcY2Igq74
https://www.youtube.com/user/SnapPlusUW/videos
https://snapplus.wisc.edu/
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 X Target pH values

 Z The acceptable range of pHs for most Wisconsin crops are 
listed in University of Wisconsin Extension publication A2809, 
along with the target pH when liming an acidic soil. A soil 
should be limed to reach the target pH of the crop with the 
highest pH requirement within the rotation.

 Z Crops do not require a single specific pH to optimize 
productivity. They will grow well within a range of acceptable 
pHs. In the case of legume crops, the acceptable range of pHs 
for the crop also take into account the optimal pH ranges for 
the symbiotic bacteria that live with the crop.  

 Z While crops will often grow outside of the specified 
acceptable pH range, crop productivity may be limited.  
However, acid sensitive crops, such as alfalfa, may cease to 
grow when the soil pH drops too far below the acceptable 
range of pHs.

ADDITIONAL RESOURCES
• Nutrient Application Guidelines for Field, Vegetable, and Fruit Crops 

in Wisconsin (University of Wisconsin Extension A2809)  PUBLICATION

• Update AgLime – Keys to Increased Yields and Profits  PUBLICATION

• Soil Acidity and Liming Agriculture Nutrient Management  VIDEO

What is the acidification effect of different 
types of fertilizers?

In general, nitrogen fertilizers containing ammonium 
(e.g. urea, ammonium sulfate, etc) are more acidifying 
than those containing nitrate (e.g. potassium nitrate, 
ammonium nitrate, etc). Phosphorus fertilizers, in 
general, are less acidifying than nitrogen fertilizers and 
potassium fertilizers typically have little to no impact on 
soil pH.

What is the recommended pH for crops in 
Wisconsin?

See table 4.2 of University of Wisconsin Extension 
publication A2809, Nutrient Application Guidelines for 
Field, Vegetable, and Fruit Crops in Wisconsin.

mailto:npm%40hort.wisc.edu?subject=What%20is%20the%20Wisconsin%20P%20Index
http://ipcm.wisc.edu
https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A2809.pdf
https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A2809.pdf
http://corn.agronomy.wisc.edu/Management/pdfs/a2240.pdf
https://www.youtube.com/watch?v=B6FfCGzwt9o
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