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Estimation of saturated soil paste e wgdPconductivity, soluble cations
and anions from different ratios of soil ater (1:1, 1:2.5, and 1:5) in non-
gypsiferousgQils with V@8rious textures

ABSTRACT

This research aims to determine and validate the ri ip b&ween the electrical conductivity (EC,), cations and anions
concentration in the extract of saturated soil levant parameters in the extract of soil-to-water ratios namely 1:1,
1:2.5,and 1:5in non-gypsifel‘s soils with di s. Accordingly, 64 soil samples from different regions of Iran were
selected and EC, and cations an ions conc in both saturated past extract and soil-to-water ratios extract were
determined. Moreov@tifsoils we
and validate the overal ifglationgQips en EC, and EC of different ratios, 43 soils were used for relationship development,
and 21 soils were used for relag
4 X ECy.55 = 8 X ECy.5; in the
textured soils, =2
recommended to use
and equal to two time
obtained for all stydé

ium-textured soils, EC, = 2 X EC;.; = 5.5 X ECy.,5 = 10 X EC;.5; and in the coarse-
= 3 X ECy.,5 = 6~8 X EC;.5. Therefore, despite the limited number of soils, it can be
estimating EC, since the regression relationship between these two methods remains constant
C. across three texture classes. Regardless of the soil texture, the following relationship was
0ils; EC, = 2 X ECy.; = 5 X ECy.,5 = 10 X ECy.5. Also, the results of the validation of different
ed that the soil-to-water ratio of 1:1 due to lower errors, closer equation slope to 1:1 line and higher
determinati icient (R? =0.99) gives a more accurate EC, estimation compare to the other two ratios. Regarding the
concentration @ cations and anions, it can be recommended to use the 1:1 extract instead of saturated past extract, especially
for non-saline soils, and provides a larger volume of extract.

Keywords: Electrical Conductivity, Saturated Soil Paste Extract, Soil Salinity, Soil to Water Ratios.
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Estimation of saturated soil paste electrical conductivity, cations and
anions from different ratios of soil to water (1:1, 1:2.5, and 1:5) in non-
gypsiferous soils with various textures

EXTENDED ABSTRACT

Target:
This research aims to determine and validate the relationship between the electrical conductivity (E€®
concentration in the extract of saturated soil paste and the relevant parameters in the extract i
1:1, 1:2.5, and 1:5 in non-gypsiferous soils with fine, medium and coarse soi

Research method:

extract, and various soil-to-water ratios were measured. Basedﬂw the initial a
diverse physico-chemical properties were selected for further “dies. The
categories: fine, medium, and course textured soils. To blish and Vel ¢ relationships between the EC. and EC at
different ratios, we employed 64 samples for preliminary i i opment. Moreover, in another scenario, 43
samples were used for model development, and 21 samples wer
using statistical criteria including the coefficient of determina

Mean absolute error (MAE), and Relative error percentage (%RE).

-1 line comparison, Root mean square error (RMSE),

Findings: _

In general, the slope of the regression equations increased with increasing the degree of dilution. The results demonstrated that
in the fine-textured soils, EC, = 2 X EC;.; = 4 X ECy.,5 = 8 X ECy.5. In the medium-textured soils, EC, = 2 X ECy; =
5.5 X ECq.25 = 10 X ECy.5. In the coarse-textured soils, EC, = 2 X ECy.; = 3 X EC;., 5 = 6~8 X ECy.5. Therefore, despite
the limited number of soil samples, it is recommended to use the EC,.; for estimating EC,, since the regression relationship
between these two methods remains constant and equal to two times of EC;., across all three soil texture classes. The results
of developing relationships using 64 and 43 samples demonstrated that EC, = 2 X ECy.; = 5 X ECy.,5 = 10 X ECy.5. Also,
the results of the validation of different relationships showed that the soil-to-water ratio of 1:1 due to the lower RMSE, lower
MAE and lower RE, closer equation slope to 1:1 line, and higher determination coefficient (R? = 0.99) provides a more
accurate estimate of EC, compared to the other ratios. Therefore, EC, can be estimated with acceptable accuracy by
multiplying EC;.; by two. In the case of cations and anions, similar relationships were observed between EC, and EC of
different soil-to-water ratios. The slope of the regression equations increased with the degree of dilution. The validation results
for different relationships in all ions (cations and anions) showed that the soil-to-water ratio of 1:1 due to lower errors, closer
equation slope to 1:1 line and higher R? that provides a more accurate estimate compared to other ratios. Regarding the
concentration estimation of cations and anions, it is recommended to use the 1:1 soil-to-water ratio with a larger volume of
extract (more than 10 ml) than saturated past extract, especially for non-saline soils

Conclusion:

Electrical conductivity (EC) is one of the important parameters for evaluating soil salinity for various purposes, including
agriculture. Therefore, continuous monitoring of soil salinity using simple and affordable methods is necessary. This parameter
is typically determined and reported in saturated paste extract as a standard method. However, due to various problems in
preparing saturated paste, including time and cost, it can be difficult and cumbersome. Different researchers have tried to
estimate soil EC using different ratios of soil to water. One of the factors affecting the estimation of EC, using different ratios
of soil to water is the presence of soluble salts, especially gypsum which buffers the calcium and sulfate ions in the solution.
The results showed that EC, of non-gypsiferous soils with different textures can be estimated by doubling the EC;.; with
acceptable accuracy, saving time and cost. The greater the dilution, the greater the deviation of the ionic ratios of the sample
solution compared to the soil solution in field conditions. Moreover, the uncertainty in the estimations increased with
increasing the soil-to-water ratio.

Keywords: Electrical Conductivity, Saturated Soil Paste Extract, Soil Salinity, Soil to Water Ratios.
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