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Abstract (300 word limit)
Legume species are able to establish a biological nitrogen fixing symbiosis with soil rhizobia. Thanks to this biological process, legumes play a key role in soil biofertilization. Indeed, legume-rhizobia symbiosis could supply the necessary nitrogen amount for an adequate production and contribute for fertilization of associate crops too. However in many agrosystems the optimal functioning of biological nitrogen fixation (BNF) is usually handicapped by some environmental constraints as osmotic stresses and phosphorus deficiency that are the most prevailing in Mediterranean basin. The main objective of our research works is to select legume genotypes-rhizobia strains combinations more performing for BNF under some main abiotic constraints. Our studies were carried out on grain and forage legume species and the trials were conducted in farmers ‘fields, in the experimental stations and under green house in pot or hydraeroponic cultures. The cultures were submitted to osmotic stress or phosphorus deficiency. The rhizobia strains were generally isolated from nodules collected in the main legumes growing area of Morocco. Our results showed that osmotic stress affected negatively legume-rhizobia symbiosis for all of the tested combinations with a significant variation between them. Thus, this constraint reduced plant growth, nodulation, nitrogen fixation activity and increased the accumulation of oxygen reactive species (ROS). The legume-rhizobia symbiosis developed some agrophysiological mechanisms to cope with the effect of osmotic stress particularly in nodules that were qualified as a center of ROS detoxification. Under phosphorus deficiency, nodulation and P contents in plant and nodules were reduced with significant variation between symbiotic combinations. The symbiosis established some physiological processes to improve its P nutrition particularly those allowing solubilisation of insoluble P in the rhizosphere as medium acidification and excretion of phosphatases. Also, beside these mechanisms serving itself, this symbiosis contributes to improve other crops nutrition when associated in intercropping system.
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Rhizospheric available P content (mg/Kg soil) in four Vicia faba         genotypes grown under phosphorus sufficiency or deficiency 
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