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SOIL ACIDITY



WHAT IS ACIDITY?



NATURALLY ACIDIFYING PROCESSES

• Rainfall

• Organics 

Accumulation

• Plant Growth

• Sulfur Oxidation

• Nitrification





THAT’S NEAT. HOW DOES IT AFFECT MY 

FARM OR GARDEN?



SOILS 101 – SOIL STRUCTURE

Cals.Arizona.edu



SOILS 101 – SOIL CHEMISTRY

• Clays and Organics (humics) have net 

negative charge

• Results in a soil’s CEC

• Tend to attract positively charged

particles (ions)

• pH affects which particles

R.D. Voss, Iowa State



ACIDITY & THE 

GARDEN

• pH 6.0 – ~7.5 

optimal for most 

plants

• Nutrient cycling & 
availability



ACIDITY & THE GARDEN

• increase pH with ag-lime

• incorporation

• water

• time



ACIDITY & THE GARDEN

• decrease pH with 

• elemental sulfur 

• pine needles, 
other organics



ACIDITY & THE FARM

• Up-scaled problem

2016?



PH SURVEY
Sample Analyses

 pH & OM

 Lime Requirement

 Base Saturation

 Plant Available Metals

Al, Mn, Fe

 Micronutrients

Boron, Zinc

 Macro’s

N, P, K, S

Figure 1. Transect pattern for soil pH survey composite sampling.

10’



SURVEY

• 113 Fields
• 95 Annual Crop
• 11 Pasture
• 5 CRP
• 5 Native Soils 



3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50
p

H

pH by sample type

Annual Cropland
N = 95

Avg – 5.0

Pasture
N = 11

Avg pH – 5.4

CRP
N = 5

Avg pH – 5.9

Native Soils
N = 5

Avg pH – 5.9



Pasture (long term)

 Jacket Silt Loam

 pH 6.25

• Annually Cropped

• Jacket Silt Loam

• pH 5.64



• Native Palouse Remnant 
• pH = 6.07

• Annually Cropped
• pH = 4.96



ACIDITY AND THE FARM

• Decrease in nutrient 
availability
• Direct cost to 

producers
• Indirect cost to 

society & 
environment

• Increase in 
(potentially) toxic 
metals – Al, Fe, Mn



ALUMINUM TOXICITY

Alikat
(tolerant)

Scarlet
(sensitive)



0
30
60
90

120
150
180
210
240

3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0

A
l K

C
l (

p
p

m
)

pH

KCl Aluminum



MANAGEMENT STRATEGIES

• Look under the hood…

• Check your records - soil sample history

• Change in susceptible crop productivity?

• Reduced yields over time in lentils, peas, chickpeas ?

• Trouble getting alfalfa established?



MANAGEMENT STRATEGIES

• Short Term

• Choose tolerant varieties and crops: Wheat, Triticale, Oats, Grass Forage/Hay, Grass Seed

• Long Term

• Adjust soil acidity with lime

• Rotate low N-input crops more frequently (peas, lentils, chickpeas, alfalfa, barley, 
canola/rape)



Lime required to neutralize the soil 

acidity produced by common fertilizers

Nitrogen source Composition

Lime required

(lb CaCO3/lb N) 

Anhydrous ammonia 82-0-0 1.8

Urea 46-0-0 1.8

Ammonium nitrate 34-0-0 1.8

Ammonium sulfate 21-0-0-24 5.4

Monoammonium phosphate 10-52-0 5.4

Diammonium phosphate 18-46-0 3.6 

Triple super phosphate 0-46-0 0.0

Adapted from Havlin et al., 1999



ACIDITY & HERBICIDES

Soil Acidity Affects

 Herbicide Solubility

 Chemical Properties

 Charge – anion, cation, 

nonionic, nonpolar

http://cru.cahe.wsu.edu/CEPublications/FS189E/FS189E.pdf



• Weak acid

• Soil acidity increases persistence  

• Become less soluble in water

• Associates with solid phase

HERBICIDES AND SOIL 

ACIDITY - IMIDAZOLINONES



• Weak Acids

• Soil Acidity Increases Persistence 

• Neutral charge in acidic conditions

• Become less soluble in water

• Associates with OM

• Less available to microbes

HERBICIDES AND SOIL ACIDITY 

- TRIAZOLOPYRIMIDINES



HERBICIDES AND SOIL ACIDITY



HERBICIDES AND SOIL 

ACIDITY - SULFONYLUREAS

• Weak acids

• Increasing water solubility at higher 
pH’s…..but…. 

• Chemical degradation at low pH’s

• Less persistent in acid soils

• Glean
• Osprey
• Olympus
• Peak
• Matrix
• Oust
• Harmony
• Amber
• Express



HERBICIDES AND SOIL ACIDITY 

- TRIAZINES

• Weak Bases

• Low pH Decreases Effectiveness 

• Become cationic in acid conditions

• Binds to negatively charged soil

What to do…?



HERBICIDES AND SOIL ACIDITY - NONIONICS

• Primarily degraded by microbes

• Soil Temperature

• Soil Moisture

• ~pH (fungi/bacteria)

Lorox

Valor

Axiom

Zidua



HERBICIDES AND SOIL ACIDITY - GLYPHOSATE

• Weak acid

• Not pH sensitive

• Has negative charged functional group

• Binds tightly to cations in soil



HERBICIDES AND SOIL ACIDITY - 2, 4-

D• Weak acid

• Water solubility changes by formulation 

(acid < amine < ester)

• pH doesn’t affect solubility



SUMMARY

• Soil acidity affects soil biology, nutrient 
cycling, plant toxicity, and can effect 
weed control. 

• Herbicide group not important

• Charge and polarity of herbicide important

• Soil acidity directly affects nutrient 
cycling 

• Can result in poor nitrogen use efficiency, less 
available essential nutrients and in extreme cases 
plant toxicity



CONTACT INFORMATION

Doug Finkelnburg

Nez Perce County Extension

dougf@uidaho.edu


