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Calibrating procedures for the electrical conductivity in
soil of the dried lake (peatland) Agoulinitsa using
electromagnetic induction (EMI) services.
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Introduction — Objective of the Study
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The aim of the work is to

investigate the way in which the
chemical properties of pH, Calcium
carbonate (CaCO5) and especially the
electrical conductivity (Ec) of the soil of
a dried lake are changed and to present
a non destructive methodology for
measuring ECa through electromagnetic
induction
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The term saline soils refers to soils
that have a high salt content.

. J

4 )
The salts are sulfates and chlorides of

Na+, Mg*2, SO4+2 and HCO-3 which are

in an alternative phase in the soil
. J

( h

When Ec > 4 dS/m and SAR< 15, the
soil is characterized as saline
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Saline Soils
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"The soil sampling took place in
the area of Agoulinitsa drained
lake, in a 4ha field with tomato

: cultivation :

The field was divided into
sampling rows each 10m wide
and 40 m long.

—

The total number of samples
taken was 243.

—

Sampling was performed at
depths of 30cm, 60cm and
90cm.
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Laboratory Analysis - Sample Processing
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1) Soil drying 2) Soil grinding 3) Soil sieving
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Electromagnetic induction measures
the apparent electrical conductivity
(ECa) of the soil profile. ECa is
significantly influenced by soil

Laboratory Analysis - EC Measurement

moisture.
( N
ECa is significantly influenced by sail
moisture
\_ Y
( N
Measurement unit SI: 1 dS/m
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Measurement of Electric conductivity in the field

Electromagnetic induction - EMI

Electromagnetic induction sensing
(EMI) and other soil conduction
devices (e.g. those that use
resistivity) can be used to map
apparent soil conductivity (ECa).

Enables the collection of big data of
information in an easy and
economical way, allowing the
repeated use of this method
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EMI is used to measure soil salinity
and Electric conductivity of the soil
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(EIectromagnetic induction sensors
measure changes in apparent Electric
Conductivity of the underground
surfaces, without direct contact with the

soil sample.

In the experiment the Profiler EMP-400
were used. This sensor operates in a
wide range of frequencies from 1000

kHz - 16000 kHz.

—

Before each measurement a calibration
is performed, so that the apparent
Electric Conductivity is taken in a
Jrequency range at 15 kHz. )

Measurement of Electric conductivity in the field
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pH average
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Results of Soil pH

Spatial analysis of pH values
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| CaCO3, 30cm \ [ CaC03,60cm [ CaC03,90cm

Spatial analysis of CaCO; content
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Spatial analysis of soil EC
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Scatterplot: Conductivity[6000] vs. Ec/30 epyaompio (us/icm) (Casewise MD deletion)
Ec/30 spyaompio (psicm) = 124, 67 + 1,9841 * Conductivity[6000]
Correlation: r = 26451
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Results of Soil EC

Correlation of EC's
laboratory measurement
values with the EMI
sensor measurement
data

Laboratory measurements
of EC at a depth of 30cm
at a frequency of 6000
kHz
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Results of Soil EC

PG Correlation of EC's
Sl laboratory measurement
Scatterplot: Conductivity[6000] vs. EC/60 epyacTipio (us/cm) (Casewise MD deletion) values with the EMI
Ec/60 gpyaompio (usicm) = 3%[!,1 9 + 3,6885 * Conductivity[6000] Sensor measure ment
Correlation: r= 15025
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Results of Soil EC

PG Correlation of EC's
Sl laboratory measurement
Scatterplot: Conductivity[5000] vs. Ec/90 epyaoipio (usicm) (Casewise MD deletion) values with the EMI
Ec/90 epyaompio (psicm) = 510,85 + 2,7572 * Conductivity[5000] Sensor measurement
. Correlation: r= 15707 d t
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Scatterplot: Conductivity[9000] b vs. Ec/30 gpyaompio (ps/icm) (Casewise MD deletion)
Ec/30 epyaompio (usicm) = 176,22 + 21181 * Conductivity[9000] b
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Results of Soil EC

PG Correlation of EC's
Sl laboratory measurement
Scatterplot: Conductivity[9000] b vs. Ec/60 epyaoTripio (usicm) (Casewise MD deletion) values with the EMI
Ec/60 gpyaompio (usicm) = 41_2,9_:] J:4,21E4 Conductivity[9000] b Sensor measurement
Correlation. r= 16772
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Results of Soil EC

: Correlation of EC's
Sl laboratory measurement
Scatterplot: Conductivity[9000] b vs. Ec/90 gpyaompio (ps/cm) (Casewise MD deletion) Values Wlth the EMI

Ec/90 epyaompio (us/cm) = 586,03 + 2 9004 * Conductivity[2000] b

Correlation: r = 16126 sensor measurement
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Scatterplot: Conductivity[12000] vs. Ec/30 epyaompio (usicm) (Casewise MD deletion)

Ec/30 gpyaompio (usfcm) = 181,07 + 2, 2141 * Conductivity[12000]
Correlation: r = 28267
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Results of Soil EC
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Scatterplot: Conductivity[12000] vs. Ec/60 gpyaompio (psicm) (Casewise MD deletion)

Results of Soil EC

Correlation of EC's
laboratory measurement
values with the EMI

Ec/60 epyaompio (us/icm) = 395 34 + 4 7652 * Conductivity[12000]

Correlation: r = 18589
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Results of Soil EC

PG Correlation of EC's
Sl laboratory measurement
Scatterplot: Conductivity[12000] vs. Ec/90 gpyaompio (ps/cm) (Casewise MD deletion) Values Wlth the EMI
Ec/90 gpyaompio (us/cm) = 599,35 + 2 9447 * Conductivity[12000] .
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Conclusions

Electromagnetic induction methodology can be used
to find out trends in spatial distribution of soil EC

EMI methodology can be used by farmers
associations in a large scale for sustainable soil
management in Tomato can cultivation

Calibration ,Procedure that presented needs further
trials in different types of soils

EMI methodology can be adopted as a service in
precision farming management by SMEs in agrifood
sector
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