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Soil properties Minimum Maximum Mean
EC (mS/cm) 0.28 2.97 0.95
pH 7.32 8.22 7.87
SOC (%) 0.10 1.87 0.61
CaCOs equivalent (%) 1.50 63.3 20.1
CEC (cmol+/kg) 6.78 72.7 22.3
Sand (%) 9.00 79.0 51.5
Clay (%) 5.40 49.4 20.2
Silt (%) 11.6 41.6 28.3
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Extractants Equation R square SEE” P value
KCI 1IN Y =0.9656*X + 1.229 0.9907 1.573 <0.0001
KCI+TEA pH 8.2 Y =0.8571*X + 5.010 0.9909 1.375 <0.0001
NH4sOAc INpH 7 Y =0.7951*X + 37.84 0.6076 10.72 0.0004
NHCI IN pH 7 Y =0.8826*X + 15.09 0.9438 3.612 <0.0001

* Standard Error of the Estimate
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Abstract

Common methods for determining exchangeable cations, such as ammonium acetate and ammonium chloride,
may overestimate exchangeable calcium values in calcareous soils due to the dissolution of the calcite mineral.
This study compares the performance of these methods with alternative methods like potassium chloride.
Exchangeable calcium and magnesium in sixteen soil samples with varying calcium carbonate equivalent values
(ranging from 1.5% to 63%) were measured using four different extractants: 1M ammonium acetate (pH=7), 1M
ammonium chloride (pH=7), 1M potassium chloride, and 1M potassium chloride + triethanolamine (pH=8.2).
Exchangeable sodium and potassium cations were also determined using the standard 1M ammonium acetate
method. The cation exchange capacity (CEC) of the samples was determined using a 1M sodium acetate solution
(pH=8.2). Due to the high solubility of the calcite mineral in ammonium acetate and ammonium chloride, the
measured exchangeable calcium was higher compared to the other two methods, resulting in calculated base
saturation percentages of 313% and 180%, respectively. Comparison of the results revealed the clear superiority
of the 1M KCI extractant, which produced reliable values (base saturation = 104%) and avoided carbonate
dissolution. This study confirms the applicability of the KCI method as a reliable technique for calcareous soils.

Keywords: Ammonium acetate, Base saturation, Cation exchange, Calcareous soils, Potassium chloride



