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Abstract

Soil salinity is one of the most important factors affecting
agricultural productivity. Electrical conductivity of the saturated paste
extract (ECe) is considered as the accepted internationally standard
method. This method is labor-intensive and time-consuming. Thus,
reliable monitoring of soil salinity based on a less laborious method
than the soil saturated paste (SP) extract methodology is required. The
electrical conductivity (EC) of soil-water extracts is commonly used as
an alternative method to measure EC. However, this approach requires
to convert into equivalent of saturated paste extract salinity (ECe)
values. Hence, this study aimed to establish relationships between ECe
and EC values measured in soil-water extracts at ratios of 1:1, 1:2.5,
1:5, and 1:10. Soil samples were collected from eight locations in
western Libya, representing a range of soil textures from sandy loam to
silty clay loam. The results revealed strong linear relationships between
ECe and the EC values of the different soil-water extracts, with
coefficients of determination (R?) ranging from 0.94 to 0.97. Similarly,
highly significant relationships (R* = 0.99) were observed between the
concentrations of sodium and chloride ions measured in the saturated
paste extract and those measured in the soil-water extracts. Validation
of the developed models demonstrated that the electrical conductivity
of the 1:1 soil-water extract (EC1:1) provided the most accurate
prediction of ECe values, yielding the lowest root mean square error

(RMSE). This was followed by the 1:2.5 and 1:5 extracts, respectively.

Keywords: Soil salinity, electrical conductivity, saturated paste extract,
soil-water extracts
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