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flid to the Laboratory Determination of the Soil Type

1.

IHTRODUCT 1 OH

For laboratory personnel it is often difficult to see directly
from the soil sample itself which type of soil it is. Sometimes
however, a decision should be made for a choice of @ certain
analytical method or a check on results. A scheme has been made
based on: pH, OM, EC, CaC0y ond Exchangeable Mo which may serve

as a guide,

. PRIHNCIPLE

Hith the help of non-time consuming determinations |ike pH,
Electrical conductivity, CaCl; ond Organic matter a scheme has

been made to obtain an idea of the soil type (analytically
seen). These determinations can be done on the sample itself
without pretreatment. The scheme is extended with results of
exchangeable Ha to enable its use for checking of analytical
data. Results of determinations of different samples are used to
construct the scheme.The following entrance sequence is used:

1. pH
The pH is measured in a soil-water suspension {ratio 1:2.5). It

can either be < 7.0 ar » 7.0, This division is based on the
absence of CuED3 in an acid medium.

2. Lally

The EuE03 content can be determined with a detection limit (for

the method used) of 0.5%. This 0.5% is used to make the
division on the presence or absence of CaED3.
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J. Electrical Conductivity

The electrical conductivity (EC) is measured in o soil-uater
suspension {ratio 1:2.5).The EC can be low or high. Results of
samples are used to obtain a more absolute indication.

4. Exchangeable Sodium

If these results are available they con be used for checking of
the results. The value can be low or high in relation to
exchangeoble Potassium. In a "normal” soil the Na concentration
is lower than K. For obtaining an idea of the soil type in
advance, Na is of no use because the determination is rather
time consuming.

3. Orgonic matter

The Organic matter content con be low or high. Results of
samples are used to obtain o more absolute indication.

6. Soil type number

Finally all s0il types are numbered, nomed and @ remark is
given.

. USE of THE SCHERE

The results of the determinations of a sample are introduced in
the scheme. As a result one or more numbers are obtained

|f cne or more numbers are obtained the name{s) of the type con
indicate what will happen with the sample, when determinations
are done without any pretreatment. |f necessary certain

treatments can be chosen, to overcome analytical interferences.

Possibilities of used names:
(

Saline

Free salt is present in the soil and if no pretreatment of the
sample is done, the exchangeable cations will be influenced by
the corresponding cation from the dissolving free salt (normally
the effect is mainly noticed for Sodium, occasionally Potassium
when fertilizer haos recently been added to the soil).




Calcareous

CaCO; is present in the somple in an amount which influences the

exchangeable Calcium determination.

Humic

Urganic matter is present and will release Hydrogen ions and
hardly any exchangeable cations. As result the sum of the
exchangeable cations (Ca, Mg, K and Ha) will be lower than the
CEC.

Saturated

The sum af the exchangeable cations (Ca, Mg, K ond Na) is equal
ta the CEC.

Hon saturated

- The sum of the exchangeable cations is lower than the CEC.
This can be caused by Orgonic matter, which contributes to the
CEC but does not contribute to the exchangeable Ca, Mg, K and
Na. Hydrogen ions may be released but they are not included in
the sum of the cations.

- Soils, containing lron and/or Aluminium and other kinds of
metals with a variakle charge. The pH of the soil generally
differs from the pH by which the CEC is determined. Also
exchangeable Al and H are not included in the sum of the
cotions,

This scheme may only serve as a guide in determining the soil
type. Ilts use is limited to the Soils Laborotory. It is
theoretically constructed with the help of laboratory data of
soil samples. Some of the types are theoretically and no sample
hos been noticed to establish the soil type number as yet.

The words saline, humic and calcareous do not have any relation
with similar terms used in soil classification (USDR).
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01L TYPE SCHEMNE

Sample pH 2.5 CaC03 EC 2.9 Na ] Ho.
3 mmho/cm meq X
fow <2.7 1
- fow <0.3 —low
high 9.3 2a
- <7.0 —<0.50 A tow — high 10.2 2b
- high >0.8
high 1.4 3
high -[
low 0.5 4
SOIL -low — low + high §
- low <0.5
Lhigh — (low + high) 6
- <0.50 4
chigh low + high 7
L high >0.50 A
(high) (8)
-(Iow)-{
{low) (14)
L 7.0 A
low — low + high @
- low <0.50 '[
high — low + Chigh) 10
L >0, 50
khigh — low + high 11
L high >0.8
(high) {12)
(Iow)-[
{low) (13)

see overfeaf 4




Ho.,

goil type

Remarks

2a

2b

£

() |

10
11
12}

{13)

{14)

Hon saturated

non saturated

non saturated

saline humic

saline

{non) saturated

saturated (slightly saline)
saline

(non)saturated humic

calcareous

slightly saline calcareous
{humic) saline calcareous
calcareous humic

theoretically

theoretically

Possibilities for non
saturation are: 1) Influence
of Organic matter. 2) Soil
with Exchangeable acidity
and variable charges.

see Ho, |

see No, 1

see No., 4, but with less Humus
see also No 7; difference: pH
pH between 7 and 7.5

see also Ho, 7; difference
in salt content

see also No., 1, difference
in pH. Seldom seen.

depending on the EC it may
contain some salt

If Orgonic matter is low and
no free salts, what causes the
EC?

{f the EC is high then free
salt is present, normally

free salt contains Ha, but
then Na exch. is also high.
This type only exists if

free soluble non-Na salt is
present in the soil,

i




4. CHECKING AHALYTICAL RESULTS

Hher all results from the laboratory are available their
relation can be checked. No fixed rules or system exists because
s0il is a too complex material. Nevertheless a number of
relations can be checked with the following notes:

pH ¢ 7.0

A. In an acid soil the Base Saturation Percentage (BSP) may be
less then 100%. This is the case when Hydrogen ions are
released from the soil but it can also be caused by the
presence of Organic matter. The Organic matter contributes
to the CEC but hardly to the exchangeable Ca, lg, K and Ha
{(Soil He. 1. 20 and 2b).

B. Another cause of g BSP < 100% is due to the presence of
Aluminium in the soil. In these soils the Exchangeable
Acidity (Hydrogen and Aluminium) is determined when the
pH < 5.5, The sum of Ca, Mg, K, NHa, H and Al is then called
the Effective Cation Exchange Capacity (ECEC). The ECEC will
be equal or lower than the CEC {Soil No, 1, 2a and 2b).

C. Soils with an Electrical conductivity > 0.5 mmho/cm.
This ECy g can be caused by the release of only Hydrogen

(Soil No. 2b} but alse by dissolved salt (scil No. 3 and
4).1f the Ho and Orgonic matter content is high the soil is
Ho. 3. The more Ha in the soil generally means less Organic
matter and the soil is real saline (Soil No. 4}.

O. In an acid scil, no Carbonates {(most as Ca) are present,
Carbonates are only determined in soils with a pH > 7.0
Sometimes a small amount is found in soil with a pH > 6.7 or
6.5. In these samples (where no CaCU3 determination has been

done) a check can be made with the help of the CEC and
exchangeable cations. The base saturation percentage then
will be > 1008 { + 101 - 110%). Normally when Calcium
carbonate is determined afterwards, the result will be

< 0,3%,




pH

> 7.0

pH > 7.0 without CQED3 and free salts.

In these soils the B5P is normally 100%. There is no
influence of Organic matter because at pH > 7.0 no Hydrogen
is released. The ECy ¢ will be < 0.5 mmho/em (Soil Ho, §

and 6.

pH > 7.0 with EaC03 and without free salts.

In these soils the BSP > 1008, The exchangeable Ca is high
because it is influenced by the Ca from the dissolved CaCO4

{especially with NH4Ac Percolation). The total of the Ca

Ca value will not be reproducible, because of the different
amounts of CaCOz which will dissolve during percolation of

the sample. The EC; £ < 0.5 mmho/em. There is no influence

of the Organic matter content on the resuits (Soil Ho. 9 and
10).

ECZ.S » 0.5 mmho/cm and without CaCU3

The BSP will be > 100% due to the dissolved {mostly) Ha
salts., The exchangeable No will be high (Scil No. 7 and 14
and sometimes Ho. 6).

EE2.5 > 0.5 mmhofcm and with CaED3

The BSP will be > 100%. These soils are difficult to
interpret. The high EC; g value can be caused by dissolved

salts as well as the dissolved CaCO3, although CaCOs alone

does not give values > 0.5 mmho/cm. All different
conbinations in contents of salts and Cal0; may be possible,

The Ha will be equal, but very often, higher than the K. The
higher the ECy £, the higher the Ha (Soil No. 10 and 11, but

beware of Ho., 7 and 9).




Fertilizers

- Fertilizers can interfere with the scheme, depending on
the type used. Potassium fertilizers will cause a higher
EC5 ¢ as well as a raise in exchangeable K. In these soils

the salinity is not caused by Na, which will have a normal
value., Hhen soil samples arrive information on the
fertilizer status could be asked and taken into
consideration while checking results,

- To raise the pH of acid sails CuCU3 can be used. This will

influence the results., It is often used as coarse material
and will not affect the pH measurements at the laboratory,
because it will not dissolve in water. However, it will
have an effect on the exchangeable Ca, becouse particles
will dissolve in the percolation liquid. The BSP may be

> 100%, The exhangeable acidity can be determined, if H
and/or Al is measured then it is definitly sure that CalO4

hoz been added but that the effect of the latter on the
zoil i3 still not completed.

4. High Sodium but BSP = 100%,

Sometimes the BSP = 100% but the exchangeable Ha is high.
The first impression from the results especinlly because of

the high exchangenble Ha content is a saline soil (there may
be a EC, ¢ of e.g. 0.5 mmho/cm). But if the BSP = 100% the

soil might have been saline in the past but the free salts
hove just been leached. However, the relatively high Na has
not been exchanged as yet.






