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total acidity = (residual + exchangeable) + active
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Reserve acidity total acidity = (residual + exchangeable) + active
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Reserve acidity total acidity = (residual + exchangeable) + active
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Eksteen Method

Lime requirement (ton/ha) =

(R x H)- (Ca + Mg) x 4/(R+1) x depth/15 cm

Titratable acidity = Reserve acidity
cmol/kg

To obtain pH, = 5.6,
an R-value of 10 is used.
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Problem... ?

ROUTINE SOIL ANALYSIS

Farm Name |— — [— ——
Sample Number P1 P2 P3 P4

Lab Number T— I I E |
Crop Grapes (Table) Grapes (Table) Grapes (Table) Grapes (Table)
Hectares 1.0 1.0 1.0 1.0
Sample depth Top-Soil Top-Soil Top-Soil Top-Soil
Colour Gr Gr Gr Gr

Bulk Density (kgm™) 1236.5 1107.5 1176 11225
pH (KCI) 39 46 4.1 4.7

Ex Acid 0.45 - 0.28 -

Acid Saturation (%) 10.3 . 49 -

S (mgkg™) 36 27 21 16

P (Bray I) (mg-kg™) 134 90 120 128

P (Olsen) (mg-kg™) - - - -

K (mg-kg™) 249 366 390 429

K(% of ECEC) 15 13 17 15

Ca (mg-kg™) 529 1020 671 1060
Ca(% of ECEC) 60 69 59 71

Mg (mgkg™) 77 157 128 132
Mg(% of ECEC) 14 18 18 14

Na (mg-kg™) 5 6 6 6

Na(% of ECEC) 0 0 0 0

ECEC (cmolc-kg™) 44 73 5.7 7.5

Ca /Mg 42 4.0 3.2 49
Mg/K 1.0 14 1 1.0

(Ca +Mg)/K 5 ¥ 4 6




Problem... ?

Eksteen Method
Lime requirement (ton/ha) =

{(Rx H) - (Ca+ Mg)}x4/(R+1) x depth/15 cm

Not titratable acidity...

ROUTINE SOIL ANALYSIS

Farm Name |— — [— ——
Sample Number P1 P2 P3 P4

Lab Number T— I I E |
Crop Grapes (Table) Grapes (Table) Grapes (Table) Grapes (Table)
Hectares 1.0 1.0 1.0 1.0
Sample depth Top-Soil Top-Soil Top-Soil Top-Soil
Colour Gr Gr Gr Gr

Bulk Density (kgm™) 1236.5 1107.5 1176 11225
pH (KCI) 39 46 4.1 4.7

Ex Acid 0.45 - 0.28 -

Acid Saturation (%) I;I‘IO.3 . 49 -

S (mgkg™) 36 27 21 16

P (Bray I) (mg-kg™) 134 90 120 128

P (Olsen) (mg-kg™) - - - -

K (mg-kg™) 249 366 390 429

K(% of ECEC) 15 13 17 15

Ca (mg-kg™) 529 1020 671 1060
Ca(% of ECEC) 60 69 59 71

Mg (mgkg™) 77 157 128 132
Mg(% of ECEC) 14 18 18 14

Na (mg-kg™) 5 6 6 6

Na(% of ECEC) 0 0 0 0

ECEC (cmolc-kg™) 44 73 5.7 7.5

Ca /Mg 42 4.0 3.2 49
Mg/K 1.0 14 1 1.0

(Ca +Mg)/K 5 ¥ 4 6




Problem... ?

Eksteen Method
Lime requirement (ton/ha) =

{(Rx H) - (Ca+ Mg)} x4/(R+1) x depth/15 cm

Not titratable acidity...

{(10 X 0.45) - (2.65 + 0.64)} x 0.727 = .....

ROUTINE SOIL ANALYSIS

Farm Name |— — [— ——
Sample Number P1 P2 P3 P4

Lab Number T— I I E |
Crop Grapes (Table) Grapes (Table) Grapes (Table) Grapes (Table)
Hectares 1.0 1.0 1.0 1.0
Sample depth Top-Soil Top-Soil Top-Soil Top-Soil
Colour Gr Gr Gr Gr

Bulk Density (kgm™) 1236.5 1107.5 1176 11225
pH (KCI) 39 46 4.1 4.7

Ex Acid 0.45 0.28

Acid Saturation (%) I;I‘IO.3 . 49

S (mgkg™) 36 27 21 16

P (Bray I) (mg-kg™) 134 90 120 128

P (Olsen) (mg-kg™) - - -

K (mg-kg™) 249 366 390 429

K(% of ECEC) 15 17 15

Ca (mgkg™) 529 671 1060
Ca(% of ECEC) 60 59 71

Mg (mgkg™) 77 128 132
Mg(% of ECEC) 14 18 14

Na (mg-kg™) 5 6 6 6

Na(% of ECEC) 0 0 0 0

ECEC (cmolc-kg™) 44 73 5.7 7.5

Ca /Mg 42 4.0 3.2 49
Mg/K 1.0 14 1 1.0

(Ca +Mg)/K 5 ¥ 4 6




Problem... ?

Eksteen Method
Lime requirement (ton/ha) =

{(Rx H) - (Ca+ Mg)} x4/(R+1) x depth/15 cm

Not titratable acidity...

{(10 X 0.45) — (2.65 + 0.64)} x 0.727 =
0.9 ton/ha/30 cm

ROUTINE SOIL ANALYSIS

24
4

Farm Name |— — [— (——
Sample Number P1 P2 P3 P4

Lab Number T— I I E |
Crop Grapes (Table) Grapes (Table) Grapes (Table) Grapes (Table)
Hectares 1.0 1.0 1.0 1.0
Sample depth Top-Soil Top-Soil Top-Soil Top-Soil
Colour Gr Gr Gr Gr

Bulk Density (kgm™) 1236.5 1107.5 1176 11225
pH (KCI) 39 46 4.1 47

Ex Acid 0.45 0.28

Acid Saturation (%) 10.3 . 49

S (mgkg™) 36 27 21 16

P (Bray I) (mg-kg™) 134 90 120 128

P (Olsen) (mg-kg™) - - -

K (mg-kg™) 249 366 390 429

K(% of ECEC) 15 17 15

Ca (mgkg™) 529 671 1060
Ca(% of ECEC) 60 59 71

Mg (mgkg™) 77 128 132
Mg(% of ECEC) 14 18 14

Na (mg-kg™) 5 6 6 6

Na(% of ECEC) 0 0 0 0

ECEC (cmolc-kg™) 44 73 Biiy 7.5

Ca /Mg 42 4.0 3.2 49
Mg/K 1.0 14 11 1.0

(Ca + Mg)/K 5 7 4 6




Now what ...?
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Correlation betwee pH,, and the R-value (Eksteen, 1969)
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- R=Ca+Mg/H
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18 | y=0.0141e""*
Rz =0.9517
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21 . o’ : Eksteen L. 1969. The determination of the lime
0 : : : b : requirements of soils for various crops in the winter rainfall
1 2 3 4 S 6 7 8 region. Fertilizer Society of South Africa Journal 2: 13-14.
SOIL pHKCl
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R=Ca+Mg/H
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1 2 3 4 5 6 7 8 region. Fertilizer Society of South Africa Journal 2: 13-14.
SOIL pH,
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Initiative by CRI, Labserve & US Dept. Soil Science % ASEES.%%%
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Lobserve

Initiative by CRI, Labserve & US Dept. Soil Science B i o
Cr]

LabserveMycro Stellenbosch database (L

5 915 soil samples of which the titratable H* (TA) was determined Ste]g%osch

IIIIIIIIIIII

Various models were trialled
Goal was to determine the theoretic TA vs the true TA

®=Ca+Mg/R
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Initiative by CRI, Labserve & US Dept. Soil Science

LabserveMycro Stellenbosch database
5 915 soil samples of which the titratable H* (TA) was determined

Various models were trialled
Goal was to determine the theoretic TA vs the true TA

Outcome — Significant correlation between true TA and:
* Theoretically calculated TA
e Soil pH,
* Org.C,
* Ca& Mg
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Initiative by CRI, Labserve & US Dept. Soil Science

The following equation can be used to calculate the TA with @1
= 80% accuracy:

IIIIIIIIIIII

TAcaIcuIated =5.75 - 1.65°PH4+1.01%+1.009Me+1 .550C+1 .02 3Rwaarde 1 ()] TAEksteeny 1 2 gDeltapHC
’

/
/
/
/
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H=Ca+Mg/R
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Initiative by CRI, Labserve & US Dept. Soil Science

The following equation can be used to calculate the TA with
= 80% accu racy. Stellenbosch

TA aiculated = 575 = 1.65P"+1.0162+1.009Me+1.550C+1,023Rwaarde,.] g TAEksteen..] ) 5DeltapHC
’

# / g

g South African Journal of Plant and Soil P 4

i

A H=Ca+Mg/R

e ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/tjps20

Calculating soil titratable acidity from routine soil y i
analyses of cultivated South African soils using ¥y
various model structures A 4

VG White, PJ Raath, AG Hardie, V van der Berg & GF Sutton Link to this article: https://doi.org/10.1080/02571862.2023.2212191



A Simpler Approach..
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ROUTINE SOIL A

e Farm Name [ —

A Slmpler Approach... Z
Lab Number I
Crop Grapes (Table) '
Hectares 1.0
Sample depth Top-Soil
Colour Gr |
Bulk Density (kg'm™) 1236.5
pH (KCI) 3.9
Ex Acid 0.45
Acid Saturation (%) 103
S (mg-kg™) 36
P (Bray I) (mg-kg™) 134
P (Olsen) (mg-kg™) -
K (mg-kg™) 249
K(% of ECEC)
Ca (mg-kg™) I]fs-:;
Ca(% of ECEC) 60
Mg (mgkg™) 77
Mg(% of ECEC) 14
Na (mg-kg™) 5 |
Na(% of ECEC) 0 |
ECEC (cmolc-kg™) 44 '
Ca/Mg 42
Mg/K 1.0
(Ca + Mg)/K 5




A Simpler Approach..

Lime requirement (ton/ha) =

{(Rx H) - (Ca + Mg)} x 4/(R+1) x depth/15 cm

\

H=Ca+Mg /R ‘:(ﬁ i

o

J

\-

R-value at soil pH, = 3.9

ROUTINE SOIL A

Farm Name [—
Sample Number P1

Lab Number T—
Crop Grapes (Table)
Hectares 1.0

Sample depth Top-Soil
Colour Gr

Bulk Density (kg-m™) 1236.5

pH (KCI) 35

Ex Acid 0.45

Acid Saturation (%) 103

S (mg-kg™) 36

P (Bray ) (mg-kg™) 134

P (Olsen) (mgkg™)

K (mg-kg™) 249

K(% of ECEC) 15

Ca (mgkg™) 529

Ca(% of ECEC) 60

Mg (mg-kg™) 77

Mg(% of ECEC) 14

Na (mg-kg™)

Na(% of ECEC) 0 I
ECEC (cmolc-kg™) 44 '
Ca /Mg 42

Mag/K 1.0

(Ca + Mg) /K 5




ROUTINE SOIL A

) Farm Name | —
A Simpler Approach.. 5
Lab Number N
H H — Crop Grapes (Table)
Lime requirement (ton/ha) = e o
Sample depth Top-Soil
{(Rx H) - (Ca + Mg)} x 4/(R+1) x depth/15 cm Colour Gr
Bulk Density (kg-m™) 1236.5
R = 0.0141e1-145pH pH (KCI) 39
— Ex Acid 0.45
= 0.0141 x 2.718(1.145 x3.9] Acid Saturation (%) 103
S (mg-kg™) 36
- 127 P (Bray I) (mg-kg™) 134
ol . P (Olsen) (mgkg™) -
18 | <y=0.0141"%% K (mgkg™) 249
16 L R¥=T.9517 K(% of ECEC) 15
14 | . Ca (mg-kg™) 529
5 12 Ca(% of ECEC) 60
2121
S10L = Mg (mg-kg™) 77
@ g| Mg(% of ECEC) 14
6L Na (mg-kg™)
41 s Na(% of ECEC) 0 |
2 o ECEC (cmolckg™) 44 '
0 , . = ; . 1 Ca/Mg 42
1 2 3 4 5 6 7 8 Mg/K 1.0
SOIL pH (Ca +Mg) /K 5

KCl



ROUTINE SOIL A

) Farm Name | —
A Slmpler Approach... p
Lab Number T—
. . Crop Grapes (Table)
Lime requirement (ton/ha) = Hectares 10
Sample depth Top-Soil
Colour Gr
{(R X H) - (Ca + Mg)} X 4/(R+1) X depth/15 cm Bulk Density (kg-m™) 1236.5
pH (KCI) 3.9

Ex Acid 0.45

H = ca +Mg / R Acid Saturation (%) 103
= (2.65 +0.64) / 1.27 ) | : LT

y B P (Bray I) (mg-kg™) 134
- 2-02 Cm0|/kg ‘j ( ;. P (Olsen) (mg-kg™) L
/ K (mg-kg™) 249

Y , K(% of ECEC) 15

Ca(% of ECEC)

§3
Mg 0.64 cmol/kg |
. Mg(% of ECEC) 14
. Na (mg-kg™) 5
J ‘ Na(% of ECEC) 0
L ECEC (cmolc-kg™) 44
\_, Ca/Mg 42

Mg/K 1.0
(Ca + Mg)/K 5

60

Ca 2.65 cmol/kg 529




ROUTINE SOIL A

A Simpler A h o e -
P pproach... sl
Lime requirement (ton/ha) = Cron_ Sz
Sample depth Top-Soil
{(Rx H) - (Ca + Mg)} x4/(R+1) x depth/15 cm S &
Bulk Density (kg-m™) 1236.5
pH (KCI) 3.9
H = Ca +Mg / R Ex Acid 045
cid Saturation (%) !
= (2.65 + 0.64) / 1.27 S — -
= 2.02 cmol/kg e ]
K (mg-kg™) 249
K(% of ECEC) 15
To obtain pH,, of 5.6, the R-value used = 10 Ch— =
M .64 cmo 77
{(10 X 2.02) — (2.65 + 0.64)} x 0.727 = it .
12 ton/ha/30 cm g ———
ECEC (cmolc-kg™) A4
Ca/Mg 42
versus 0.9 ton/ha/30 cm — o
a + Mg




w

* Don’t use H*(KCI) for lime requirement calculations

* You can make a much better lime recommendation by
using a theoretically calculated H*, using the R-value /

* LABSERVE MYCRO will soon provide a FREE
calculator on our Website for use by our clients
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