
Two acid soils at same pH
Soil ASoil B

Buffering reprise





While at high pH calcification acts as a buffering reaction to 
prevent high pH

At low pH it acts to raise the pH!

Liming Reaction

Ca2+ + 2(H+ + HCO3
-)  ↔ 2H+ + CaCO3 + H2O + CO2

Remember all reactions are reversible







Biological Effects of pH

Plant Growth 

Nutrient Availability

Deleterious Effects:

Aluminum Toxicity

Other Toxicities





Plant Growth



Plants vary considerably in their 
optimum pH growth range

These ranges appear to be based 
on sensitivity to Al and their 

requirement for Ca

Species with high Ca nutrient needs 
require high pH’s where more Ca is 

available

Species that have optimum ranges 
in the lower pH’s, are typically forest 

species from humid regions and 
have developed tolerance for high 
[Al] and often require higher [Fe] 

which is more available at low pHs

Most cultivated crops grow well in 
soils with a slight acidity (5.5 to 7)







Nutrient Availability

At low pH’s (high acidity) the availability 
of macronutrients is limited. 

(Ca, Mg, K, P, N, and S)

Yet at the same time the availability of 
most micronutrients increase. 

(Fe, Mn, Zn, Cu and Co)

As a result, the optimum pH range 
for nutrient availability is

5.5 to 6.5









Aluminum Toxicity
Most common severe problem associated with acid pH’s in soils

Plant and Bacteria populations are effected

effects plants by (1) block Ca entrance into plants, (2) binds 
with P (in ATP) which inhibits energy transfer and genetic 
coding, and (3) restricts cell wall expansion

Rarely a problem above a pH of 5.2









Other Toxicities
Manganese Toxicity

it’s a nutrient but,… can 
be toxic at pHs up to 5.6

H+ Toxicity

damages root membranes

kills beneficial microbes



Leaf Litter


