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Potassium adsorption characteristics of sugarcane growing soils

in Sa Kaeo province
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ABSTRACT: This study aimed to determine the adsorption characteristics of K and the effect of soil
properties on K adsorption. Four representative sugarcane growing soil series with different soil properties
and widely used for sugarcane production in Sa Kaeo province, namely, Wang Hai soil series (Wi), Bang
Khla soil series (Bka), Chiang Khan soil series (Ch), and Thap Phrik soil series (Tpk) were selected for
the study. Soil sample was collected at the depth of plough layer and below plough layer to 60 cm for
study. The results showed that the studied soils had low available K contents and low mineral K reserves.
Potassium adsorption pattern showed a good fit with the Freundlich adsorption isotherm (R?=0.755-0.997).
This result suggested that the K adsorption in these soils occurred on heterogeneous surfaces. The adsorption
may have also occurred on exchange sites of clay minerals and adsorption sites of organic matter. Clay
and organic matter contents in these soils positively correlated with the exchangeable K content and K
sorption capacity of the soils.

Keywords: exchangeable K, non-exchangeable K, adsorption isotherms, sugarcane
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Table 1 Particle size distribution of studied soils.
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Soil series Horizon Sand Silt Clay Soil Texture
(=——-g/kg——)
Wi Topsoil 220 428 352 Clay loam
e SUbSOIL 245 280 45 Clay
Bka Topsoil 7 163 120 Sandy loam
e SUbDSOIL 581 . 207 212 . Sandy clay loam
Ch Topsoil 839 90 71 Loamy sand
o SUDSOIL 585 . 155 ..260 Gravelly sandy clay loam
Tpk Topsoil 171 429 400 Silty clay
Subsoail 213 376 411 Clay
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Table 2 Some chemical properties of studied soils.
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Soil Horizon pH OM TotalN Avail. P CEC  Extr. Extr. Extr. Extr. K sat.
series K Mg Na Ca
(----g/kg----) mg/kg ( \,molc/kg ) %

Wi Topsoil 6.0 26.1 1.1 4.3 39.7 0.16 2.98 0.49 18.7 0.40
....................... Subsoil 6.4 142 056 16 454 013 264 057 226 029
Bka Topsoil 6.0 5.0 0.21 2.7 3.7 0.03 1.9 0.05 4.31 0.81
....................... Subsoil 62 .45 ..028 115 .90 ..002 431 . 071 472 ..022
Ch Topsoil 6.2 11.6 0.35 4.2 142  0.13 4.25 0.26 1.36 0.92
....................... Subsoil 63 .89 ..028 46 .80 014 03 053 579 175 .
Tpk Topsoil 6.4 157 0.49 4.2 39.8 0.1 14.7 0.69 13.67 0.28

Subsoil 7.7 6.0 0.14 0.81 40.7  0.09 19.7 2.04 10.87 0.21

Remark: OM = organic matter; Avail. P = Available P; CEC = cation exchange capacity; Extr.= extractable

K sat. = K saturation percentage calculated by extractable K x 100/CEC.
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Table 3 Semi-quantitative minerals contents in clay and silt fractions of studied sails.

soil Clay fraction Silt fraction
series Kao Il Smec Qtz Others Quartz  Anatase  Muscovite  Microcline Other
Wi XXX tr tr X Goethite tr. XXXX - tr - Albite tr.
Bka XXX - tr tr Goethite tr. XXXX tr - - -
Ch Xxx tr - tr Goethite tr. XXXX - tr - -
Tpk XX tr XX tr - XXXX - - tr -
Remark: Kao = Kaolinite; lll = lllite; Smec= Smectite; Qtz = Quartz

Tr = trace (<5%), x = small (5-20%), xx = moderate (20-40%), xxx = large (40-60%), xxxx = dominant (>60%)
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Figure 1 Content of various K forms in studied soils (a), and level of available K (water soluble K + exchangeable K)

content (b).
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Figure 2 Relationships of exchangeable K content with CEC and organic matter content. * Significant at

P < 0.05.
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Table 4 Estimated Freundlich adsorption isotherm constants of studied soils.

Freundlich isotherm

Soil series Horizon %K sorption” Kf 1/n R2
(mg/kg)
Wi Topsoail 74.5 42.6 0.78 0.755
Subsoil 78.7 58.6 0.98 0.780
Bka Topsail 46.8 18.2 0.71 0.889
Subsoil 59.5 254 0.73 0.997
Ch Topsail 20.2 13.8 0.79 0.925
Subsoil 48.7 12.9 0.85 0.905
Tpk Topsail 72.8 36.4 0.88 0.944
Subsoil 82.3 85.6 0.73 0.991

%K sorption at 300 ppm K
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Figure 3 Linear fitting curves of K adsorption by Freundlich isotherm of studied soils.
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Figure 4 Relationships between Kf parameter and some soil properties. * Significant at P < 0.05.
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