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Phosphorus is an essential nutrient for plants and often the first limiting element in both acid soils and calcareous soils due to its low availability. The main objective of the present study was to investigate P dynamics in the rhizosphere of durum wheat (Triticum turgidum durum L.) and common bean (Phaseolus vulgaris L.) grown in monocropping and intercropping systems. Wheat and common bean were grown either alone or in association in a novel minirhizotron with a thin (1 mm) soil layer sandwiched between large root mats, with either the same plant species on each side (monocropping) or a different plant species on each side (intercropping) of the cropping device. We compared the dynamics of empirically defined pools of P (inorganic and organic P fractions) in the rhizosphere. We also measured the net proton release of plants grown in different systems according to rhizosphere pH changes and soil pH buffer curve. Soil pH decreased by 1.66 and 1.13 units in the rhizosphere of common bean in monocropping and intercropping, respectively, while little, unsignificant increase in rhizosphere pH was found for by wheat. Proton release by common bean roots was increased by 45.7% in intercropping relative to monocropping, when expressed on a per plant basis. Common bean and wheat also exhibited a completely different behavior when considering the dynamics of the various P pools in their rhizospheres. Changes of P fractions in intercropping were generally intermediate between those in found monocropped wheat and monocropped commom bean. Monocropped common bean significantly depleted the acid-soluble inorganic P pool which is in good agreement with its ability to acidify its rhizosphere, while no significant change was found for monocropped wheat or the intercropping system. More remarkably, monocropped wheat significantly depleted all alkaline-soluble organic P pools while an increase of these pools was systematically observed in the rhizosphere of monocropped common bean, and no significant changes were found in the intercropping system. As wheat and common bean had obviously access to different P fractions, they hardly competed at all for P acquisition when intercropped, thus contributing to the efficiency of intercropping and possibly to the increased yield of wheat in the intercropping system, relative to wheat monocropping.
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