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ABSTRACT
This work was caned out to investigate the kinetics of K release and its status in 12

Libyan and Egyptian calcareous soils. Different forms of K were determined in tested soils.
The different extraction of the soil potassium forms pointed out that, soluble-K (0.75 and
0.61 mg K kg" soil), exchangeable-K (32.4 and 28.81 mg K kg" soil), nonexchangeable -k
(337.60 and 311.92 mg K kg" soil), mineral-K (4239.41 and 2516.54 mg K kg" soil' and
total-K (4610.00 and 2856.67mg kg" soil) for Libyan and Egyptian soils respectively. The
rate of potassium release was determined. The soil samples were equilibrated with 0.01 M
Cael, and 0.01 M oxlic acid for 1- 425 minutes. Plots of cumulative K released from different
soils vs. time consisted of two parts, suggesting two different rates of K diffusion from soils.
Three mathematical models (parabolic diffusion, power function. and Elovich equation) were
used to describe cumulative K release. The Elovich and parabolic equations described the
kinetics of K releases satisfactory in both the Libyan and Egyptian soils respectiVely
indicating diffusion controlled exchange.
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INTRODUCTION

Potassium is a macro-element essential for plant growth and its
importance in agriculture is well recognized. It plays an important role in
several physiological processes in plant such as energy transfer, formation
of sugars, starch and protein in plant (Darst, 1992 and Krauss, 1997).
Potassium content in soils depends on the type of parent material and
degree ofsoil mineral weathering. Soil K exists in four forms that are in
equilibrium, each differing in its availability to crops. These forms. in
decreasing order are: mineral, non-exchangeable (fixed or difficulUy
available), exchangeable, and solved (HaVlin et al., 2004).

The equilibrium reactions between K forms markedly affect whether
applied potassium taken by plant, leached into lower soil layers or
converted into un-available forms (Sparks and Huang, 1985). Knowing the
equilibrium constants is very important for predicting the status and supply
of potassium for plant (lindsay, 1979). The nonexchangeable K is a source
of K in some soils and can be released to provide a significant portion of
the K removed by crops during the growing season (Mengel and
Uhlenbecker,1993 and Rahmatullah et al., 1994). This interlayer K is also
the major source controlling the long-term K supplying potential of soils
(Cox et al., 1999). Availability of nonexchangeable K is not dependent on
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