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Is soil acidity a serious problem?

¸ŜǎΧΦΦŀƴŘ ƴƻΗ



ARC - Soil, Climate and Water



¢Ƙƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ΦΧ

1. What, precisely, is the problem?

2. Impact on plant growth

3. Correction



Causes of soil acidity
ωNatural:
ühigh rainfall (leaching of bases) over 

long time periods  (older land 
surfaces)
ümore rapid in well drained sands

than in moderately and poorly-
drained loams and clays

ωMan-induced:
üammonium fertilizers
üremoval of nutrients in harvests and 

by animals (milk & meat)
ütillage (oxidation of organic matter)
üindustrial pollution
üforestry



Most plants can grow at very 
low pH in nutrient solution 

culture!
Χǎƻ ǿƘŀǘ exactlyis 

the problem ?















Aluminium as the primary factor in soil 
ŀŎƛŘƛǘȅ ŜŦŦŜŎǘǎ ƻƴ Ǉƭŀƴǘ ƎǊƻǿǘƘΧΦ

ωFirst reported in 1918(Hartwell and Pember, 1918. Soil 
Science)

ω.ǳǘΧ.ŜŎƪƳŀƴΩǎ ōǊŜŀƪǘƘǊƻǳƎƘ όмфопύ ǿƛǘƘ ǇI ŜƭŜŎǘǊƻŘŜ 
technology detracted from further Al research!

ωwƻƭŜ ƻŦ !ƭ ΨǊŜŘƛǎŎƻǾŜǊŜŘΩ ōȅ wŜŜǾŜ ϧ {ǳƳƴŜǊ ό{ƻǳǘƘ !ŦǊƛŎŀύ 
and Kamprathό¦{!ύ ƛƴ ǘƘŜ мфтлΩǎΦ

ωSuperiority of Al saturation as an index of soil acidity 
highlighted in field trials of Farina (1970 ς1990).

ω.ǊŀȊƛƭƛŀƴ ǿƻǊƪ ŦǊƻƳ мфтлΩǎ ǘƻ ŘŀǘŜ ςsimilar findings.

ωAustralian research on wheat confirmed that Al superior 
to pH as a predicative index.



Diagnostic criteria using soil tests

Ratio of exchangeable Al to total cations(a 
convenient ΨproxyΩ ŦƻǊ Al activity) most reliable 

predictor

Al+H
Ca + Mg + K + Al+H

Acid Sat %  = X 100



What about manganesetoxicity?
A frequent problem in soils that are not inherently 

acidicfollowing acidification by agricultural practices!



Manganese Toxicity

üLess widespread than 
Al toxicity.

üMay occur at higher 
ǇIΩǎ ǘƘŀƴ !ƭ ǘƻȄƛŎƛǘȅΦ

üUsually not a problem 
on highly weathered, 
naturally acidic soils 
(Mn leached out!)

Dr Mart Farina



Mn toxicity - most severe 
under reducing conditions 
created by water-logging 

and compaction
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Pongola sugarcane topsoils: pH vs manganese
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2. Effects of acidity factors on 
plant growth



lucerne / white clover

perennial ryegrass

Eragrostis curvula

kikuyu

tall fescue

Italian ryegrass

Digitaria eriantha, oats

cocksfoot

highly

sensitive

highly

tolerant

red clover, barley
moderately 

sensitive

moderately 

tolerant

sunflower

dry bean, cotton

sorghum

maize, lupin

soyabean

potato

sweet potato

cow pea

sugar cane

Pastures Crops
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Major problem: accelerated 
acidification in already affected areas 

due to very poor N uptake
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No lime

6 t/ha lime




