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Objectives: 

This project, developed in partnership between the UMR Eco&Sols, of the “Institut de Recherche 
pour le Développement” (IRD), France, the Department of Agronomy of the University of Londrina, 
Brazil, and the Laboratory of Radio-Isotopes (LRI) of the University of Antananarivo, Madagascar, 
aims at understanding how conservation agriculture affects the availability of phosphorus (P) to 
crops in various soil conditions in the tropics. In a context of limited P availability and low mineral 
fertilizer inputs, as in most developing countries, we hypothesize that practices used in 
conservation agriculture systems, such as organic matter incorporation and implementation of 
appropriate crop rotations, including legumes, favor an increase of P availability. Nevertheless, the 
soil characteristics, notably their mineralogy, also regulate the availability of P. 

The specific objective of this study is to investigate the potential use of infrared reflectance 
spectroscopy (IRS) as a tool for the assessment of the mineralogy, P forms and availability over a 
wide range of tropical soils. It has advantages over some of the conventional techniques of soil 
analysis, e.g. it is rapid, timely and less expensive, and does not use environmentally harmful 
chemical extractants. Nevertheless, if this methodology yielded good results for carbon analysis, 
relatively few analyses were realized at this time on the mineralogy and P forms and availability. 
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