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Cation Adsorption by Cultivated Soils
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Laboratory of Soil Science and Plant Nutrition, Facully of Agriculture

Abstract : Ammonium ion adsorption by 4 cultivated soils, classified as humic
andosols (1 soil)and gray lowland soils with andic subsoil (3 soils), was studied.
The soils, previously removed native exchangeable bases by treating with NH.Cl solution,
were equilibrated at 25°C with solutions of 0.1, 0.01, or 0.001M NHY, and of varying
pH values, prepared by mixing aqueous ammonia with hydrochloric acid.

The relation between the amount of NH} adsorbed on soil (E..)and the composition
of solution (pH, pNH.)at equilibrium, can be described by a simple equation E.n=
f (pH—pNH,). The equation Ean=f (pH—pNH.) or E.x vs. pH—pNH. curve may be

utilized for describing cation retention by cultivated soils.
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Table 1. Discription of soils used
No. Locality Kind of soil Soil series group®
1 Tosayamada-cho, Kochi-ken Open field, topsoil Humic Andosols
2 Kubokawa-cho, Kochi-ken Greenhouse, topsoil Gray Lowland soils, with andic subsoil
3 Noichi-cho, Kochi-ken Greenhouse, topsoil Gray Lowland soils, with andic subsoil
4 Sakawa-cho, Kochi-ken Greenhouse, topsoil Gray Lowland soils, with andic subsoil

Table 2. General properties of soils used (Oven-dry basis)

Soil Total C CEC  Exchang. Ca+Mg Inorg. P,Os Phosphate absorp.

No. H
° texture % P meq,100g meq/ 100g mg,/ 100 ¢ coefficient
1 LiC 6.35 5.9 41.2 188 416 2040
2 LiC 5.73 5.6 40.2 6.0 627 1850
3 LiC 541 5.6 30.5 146 747 1090
4 LiC 262 6.2 19.0 12.3 409 730
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Fig. 1. Relation of E.x to pH, and to pH—pNH, of sclution at equilirium (No." 3)
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Fig. 2. Relation of E.n to pH—pNH, of solution at equilibrium (No. 1, 2, and 4)
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Fig. 3. Relation of E.nto pH of solution at equilibrium (No. 3, drawn by E.n vs. pH—pNH,
curve shown in Fig. 1.)
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