
SOIL ACIDITY 
Western Cape , Eastern Cape and 

southern parts of KZN
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LIME RECOMMENDATIONS IN GENERAL

◼ Most farmers needs to lime at some stage

▪ If soil types does not consist out of free CaCO3 (pH will not change) , 

cultivated soil will acidify over time

▪ Soil acidity will lead to compaction of top soil , lowering water 

infiltration rate , less aeration of top soil, less microbial activity, lesser 

root activity/growth , more soil born diseases, potential build up of 

salts

◼ To lime is also a opportunity to add Ca and Mg for uptake 

by crop, and not just for neutralizing acidity

◼ Liming do increase mineralization of organic material when 

present in soil, especially high quality fine lime and 

therefore increase carbon content
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LIME RECOMMENDATIONS IN GENERAL

◼ We as advisors(Agronomists and Agents) are mainly 

responsible for lime recommendations in SA

▪ Today some farmers are more sustainable because of correct lime 

recommendations

▪ Some farmers are unknowingly losing income because of wrong lime 

recommendations

▪ Fertasa’s , new Fertilizer Handbook is a excellent tool providing 

information how to go about when making lime recommendations in 

a certain geography of SA

▪ We need to take responsibility , understanding the impact of our 

recommendations do have on yield and crop growth

▪ Some farmers has change their tillage practices from conventional 

tillage to no-till, but lime recommendations has not change, although 

soil volume that is available to react with lime is less – the challenge 

is to balance neutralization of acidity against adding Ca and Mg in a 

certain volume of soil
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WESTERN CAPE

◼ The Eksteen method is applicable but it has been 

formulated on perception of carbon content < 0.5%. 

Successful no-till practices has change carbon content to 

1.5-2% in Southern Cape and advisors do tend to 

recommend using pH as guideline as well

◼ Percentage rock do have a big impact on liming results, 

one of the main reasons why the big fluctuations on 

reaction of lime application is more unstable than stable

▪ Soil labs cannot determine %rock because you take soil sample 

between the rocks

◼ Southern Cape traditionally on Calcitic lime and Western 

Cape, 50/50 split between Dolomitic- and Calcitic lime

▪ Southern Cape has saturate their soils with Ca in such a way that 

%Ca is at levels of 75-80% in ratio and causing yield problems

▪ Mg as well as K that can be optimal in mg/kg , availability for uptake 

by roots are deteriorating and type of lime as well as type of fertilizer 

had to change
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WESTERN CAPE – EXAMPLE TO MUCH CA

Lost 1.5 tons/ha of yield

on wheat because of

induced Mg and K 

deficiency

75%Ca
35 mg/kg Mg

50 mg/kg K

Yield map wheat

3 ton/ha

4.5 ton/ha
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WESTERN CAPE – EXAMPLE WHERE %ROCK + 

%CA HAS BEEN TAKEN INTO ACCOUNT WITH 

VRT OF LIME 2015

pH(KCl) 2015 pH(KCl) 2018

pH(KCl) 5.5
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WESTERN CAPE – EXAMPLE WHERE %ROCK + 

%CA HAS BEEN TAKEN INTO ACCOUNT 

WITH VRT OF LIME 2014

%Ca 2014 %Ca 2017

50% Ca 68% Ca
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EASTERN CAPE

◼ Divided into lower rainfall areas, mainly irrigated with high 

silt and salt present in irrigation water on general high pH 

soil types and then high rainfall areas that is very acid near 

the mountainous parts

◼ Soil pH , Cedara method as well as Gypsum for excessive 

salts like Na and Mg , is used for lime application

◼ Irrigating high pH soils with bad quality water has caused 

silt content to increase in top soil, changing soil density 

and lowering water infiltration rate and increasing salt build 

up
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EASTERN CAPE – EXAMPLE IN CITRUS WHERE 

TOP SOIL , SILT- AND SALT BUILD UP, 

CAUSING YIELD AND QUALITY PROBLEMS

Top soil density

on average 1.2

Sub soil density

on average 1.3

Water infiltration 

will be problematic
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EASTERN CAPE – EXAMPLE IN CITRUS AND 

IMPACT OF SOIL DENSITY PROBLEMS

Soil wet

Soil dry

Low oxygen levels

and moss growing

No roots in 

top 10cm
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EASTERN CAPE – EXAMPLE IN CITRUS AND 

IMPACT OF LIME APPLICATION

Lime
Gypsum

Fine roots visibleNo roots visible
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EASTERN CAPE – EXAMPLE OF IRRIGATED 

GRAIN CROPS

◼ Silt build up in top soil because of bad quality irrigation 

water , lowered the soil density followed by higher soil 

density in sub soil

◼ Previous advisors recommended lime to be applied 

according to cation ratios on high pH soils to remove soil 

capping problems

▪ Large amounts of lime were applied – nett result on maize yields 

were a loss of 2-3 tons/ha – farmers were the losers at end of day

▪ Reason – water infiltration rate is the problem and a lot of free salts 

has  build  up in top soil over years , by implication makes cation 

ratios nearly non applicable 

▪ Changing tillage methods combined with Gypsum application and 

changed fertilizer application has increased the yields again
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EASTERN CAPE – HIGH RAINFALL AREA

◼ Farmers are far from lime depots, so transport costs is very 

high – decision not to lime is often made

◼ Aluminium (Exchangeable acid) do hydrolyse if soils are 

wet, presenting a growth medium where root development 

can still be optimal during good rains

▪ This year Eastern Cape had a dry spell during V6-V10 growth stage 

of maize and damaged caused by Aluminium toxicity were evident 

when roots were inspected

◼ Because of high rainfall , more available heat units (climate 

change) , yields are potentially high

▪ High application of nitrogen and consequently build up of nitrogen in 

the soil, causing soil acidity to increase even more rapidly 

▪ The last few season, farmers started to experience an increase in 

diseases and pests problems

▪ Yields has stagnate although plant population/ha is on the increase
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EASTERN CAPE – EXAMPLES OF INTENSE 

ACIDITY PROBLEMS

cmol(+)/kg

3.5-4 pH(KCl)

> 0.4 exchangeable acid
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EASTERN CAPE – EXAMPLE OF 

RECOMMENDATIONS ON ACID SOIL IN HIGH 

RAINFALL AREA

◼ Top quality lime were applied in combination with 1 ton/ha 

of Gypsum

◼ Nitrogen soil analyses were done and Nitrogen application 

has been lowered accordingly

◼ Leaf  samples during growing season confirmed nutrient 

status of crop

◼ Observations by farmer:

▪ No nitrogen deficiency symptoms, although N application were 

lowered – money that he saved on N, he spend on ordering good 

quality lime

▪ Fungal diseases as well as pest damage were less than the 

neighbours and/or previous years

▪ Yield potential looks promising in a very difficult year were rains were 

very late
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SOUTHERN KZN

◼ Most farmers are on no-till practise for many years

◼ Farms are far(distance) from good quality lime depots, 

they do purchase lime from nearby depots , but until 

recently the quality were problematic to leverage 

effectively on neutralizing soil acidity 

◼ Yields are high, 10 – 12 tons/ha for dry land maize

◼ Farmers do fertilize very high in nitrogen and same 

correlations were made than in high rainfall areas in 

Eastern Cape

▪ The higher the N application the more exchangeable acid were in the 

soil

▪ The farmers with good pH, apply less N, but yield 2 tons/ha (12 

tons/ha) more
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SOUTHERN KZN – EXAMPLE OF NON 

REPRESENTATIVE SOIL SAMPLING

◼ The depth of soil sampling is under discussion

▪ Lime does not move after application – consequently there is a build-

up of Ca in top 10cm 

▪ When we do soil sampling , we sample top 15cm

▪ Between 10 and 15cm the soil is very acid. The combination of 

duplex analyses, cause a scenario high in %Ca, but still low in pH ?

78% Ca 4.5 pH(KCl)
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SOUTHERN KZN – EXAMPLE WITH 

RECOMMENDATIONS

◼ We applied a blend of good quality lime and gypsum and it 

seems to have the desired effect on this duplex scenario 

regarding neutralizing the acidity problem

◼ We have ripped 15 years of no till up to a soil depth of 

40cm on some lands to fertilize deep because of depletion 

of sub soil nutrients , especially the case in dry years

▪ The maize handled the dry spell much better this year

▪ The leaf analyses confirm that there were a build up of nutrients in 

top soil versus depleted sub soil – during rip action , top soil fell into 

deeper layers for uptake by roots

Crop N (%)
Ca 

(%)

Mg 

(%)
K (%)

Na 

(%)
S (%)

P 

(%)

Fe 

(mg/kg)

Mn 

(mg/kg)

Cu 

(mg/kg)

Zn 

(mg/kg)

Mo 

(mg/kg)

B 

(mg/k

g)

Maize R1 4.96 3.35 0.69 2.82 0.021 0.31 0.35 741 179 56 43 3.35 23

Maize R1 3.77 0.58 0.27 1.82 0.014 0.41 0.31 277 174 12 30 2.44 4

Nutrient analyses(ripped area)

were significantly higher

in leaf's because of top soil

fertility becoming available

to crop via deeper root 

systems

Ripped

Not ripped
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TO SUMMARIZE

◼ During recommendation take the geography as well as soil 

types into consideration

◼ Soil volume does play a important role although we need 

to balance that with neutralizing soil acidity as well

▪ 150mm is to deep for no-till soils in the eastern parts of country to 

lime effectively, rather consider 100mm, the difference in kg/ha of 

soil to be limed is for example 600 000kg/ha less soil at 100 mm soil 

depth

▪ The increase is 50% more in mg/kg of Ca and or Ca/Mg after 

calculating liming for 150mm and in effect only 100mm has been 

effected

◼ Blend combination between Gypsum and fine quality lime 

is a workable option

◼ Put in a effort before season starts, to study the discussion 

on liming in Fertasa new Fertilizer Handbook

◼ The advisor is the final decision maker what lime products 

to recommend
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