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ABSTRACT

One of major problems in agriculture is phosphorus deficiency in tropical acid sails.
This constrains crop growth and soil productivity. Rock phosphate is a material commonly
used as an alternative phosphorus fertilizer for these soils. An incubation of soils with
phosphate rocks is a technique used to assess feasibility and suitability of rock phosphate
for agronomic use. This study has 3 objectives 1) suitability assessment of soils to be
applied with rock phosphates as phosphorus fertilizer, 2) assessment on dissolution of
phosphate rocks providing available phosphorus to the soils and 3) incubation of soils with
phosphate rocks to assess long-term effectiveness of phosphate rock to release available
phosphorus to the soils. Methods of study included detailed analysis of soil properties by
standard methods, analysis of phosphate rock properties and phosphate rock dissolution
and soil incubation with phosphate rocks containing different phosphate mineralogy along
with the use of mono-calcium phosphate (MCP). The study employed 18 acid soils, three
Thai phosphate rocks and North Carolina phosphate rocks as reference and with MCP.

Results of the study revealed that all soils are strongly acidic with pH 3.5 to 5.8 having

high exchangeable acidity. They have low available phosphorus (<2 mg P kg-1 extracted



AIN--5(/)
9

by Bray Il method). Low exchangeable calcium (?3 cmol kg-1). They have two levels of
phosphorus sorption maximum. The first level is high ranging from 217 to 385 ?g g -1 and
the second is low ranging from 4 to 164 ?g g-1 depending on their contents of clay and
oxides of iron and aluminum. All soils have kaolinite as the dominant mineral in their clay
fraction. Other minerals found in some soils influencing P sorption were illite, hematite,
goethite and gibbsite. Most tsoils are suitable for direct application of phosphate rocks.

The three Thai phosphate rocks have different phosphate minerals. Ratchaburi PR
(Rat-PR) contains hydroxyapatite. Kanchanaburi PR (Kan-PR) contains hydroxyapatite and
crandallite and Roi-Et PR (Roi-PR) contains variscite and crandallite while the reference
NCR-PR contains francolite. The types of phosphate minerals were verified by X-rays
diffraction and scanning electron microscope techniques. The results showed that
francolite in NCR-PR is close to the ideal apatite with an a-value of 9.336 ?, hydroxyapatite
in Rat-PR and Kan-PR is close to ideal hydroxyapatite with the a-values of 9.428 and 9.406
?, respectively. The dissolution kinetics of phosphate rocks (PRs) in 2% formic acid (2%
FA), 2% citric acid (2% CA), neutral ammonium citrate (NAC) and deionized (DI) water in
descending order are NCR-PR > Rat-PR > Kan-PR > Roi-PR and Roi-PR is very poorly
soluble and unsuitable for direct application in agriculture.

Results on incubation of soil/PR mixtures clearly showed that all PRs and MCP treatments
give the highest amounts of available P (?PBC) at 14 days of incubation. The highest ?PBC
is from NCR-PR followed by Rat-PR, Kan-PR and Roi-PR. The main factor affecting the
increases of available P is the type of phosphate mineral in PR. Other factors that affected
PR dissolution and available of released P include the capacity of soils to adsorb P and the
amount of available P originally in the soils. In addition, NCR-PR and Rat-PR increased the
available P level at the end of 112 days soil incubation, therefore they are suitable for

long-term application in agriculture.
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