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The rhizobia-legumes relationship is subjected to many environmental stresses such as salinity, 
phosphorus deficiency, drought and nutrient availability. Salinity is one of the major factors 
responsible for deterioration of soil and limiting legumes production particularly in arid and semi-
arid regions. This study examined the phenotypic diversity of rhizobia nodulating Vicia faba 
isolated from different regions in Morocco for tolerance to some abiotic stresses. A total of 106 
rhizobia strains isolated from nodules were identified at the species level by analysing 16SrDNA. 
Additionally, the selected strains nodA and recA genes were sequenced. Of these, 102 isolates are 
likely to belong to Rhizobium leguminosarum and 4 isolates to Sinorhizobium meliloti species. The 
abiotic stress tolerance of free-living rhizobia was determined in Petri dishes on yeast extract 
mannitol (YEM) agar. All strains tolerated salt concentrations of 428 or 342 mM NaCl as well as 
127 or 99 mM Na2SO4 were highly resistant to alkaline conditions (pH 10) and high temperature 
(44°C). A significant positive correlation was found between salt tolerance and the adaptation of 
rhizobial strains to alkaline conditions and high temperature. Three rhizobia strains: RhOF4 and 
RhOF53 (salt-tolerant) and RhOF6 (salt-sensitive) were selected to compare the influence of 
different levels of salt stress induced by NaCl on the growth and on trehalose and potassium 
accumulation. The otsA and kup genes were present in all strains, however we found a direct 
correlation between the trehalose and K+ contents of the rhizobial strains and their osmotolerance. 
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Faba bean (Vicia faba L.) is one of the major cool season legume crops cultivated in semi-arid 
environment worldwide and the process of biological nitrogen fixation (BNF) is helpful to fix 
atmospheric nitrogen. However, the efficiency of BNF in faba bean depends on the compatibility 
of rhizobium strain with host genotype, environments, and their interactions. This study was 
conducted at the International Center for Agricultural Research in the Dry Areas (ICARDA), 
Morocco to determine the best combination of genotype x rhizobium strain for BNF in faba bean 
under rain-fed conditions. Five small-seeded faba bean genotypes viz., Alfia-21, Alfia-25, Alfia-
317, Alfia-321, and FLIP-305F, were used with two different faba bean rhizobial strains, FB-418 
and FB-419. Genotypes inoculated with rhizobium strains showed the better nodulation at 
maximum flowering stage; when compared to genotypes which were not inoculated with any 
rhizobium strain (control). Among the genotypes, Alfia-25 and Alfia-21 inoculated with FB-419 
individually produced the higher nodulation, as opposed to cultivar Alfia-317, Alfia-321 and FLIP-
305F whose nodulation was higher with the mixture of strains (FB-418 + FB-419) compared to 
uninoculated (control). Across all the five genotypes when compared to single strain inoculation, 
the mixture of strains inoculation showed significantly the higher mean shoot dry weight and seed 
yield. However, the mixture of strains inoculation was not significantly different for the mean 
shoot dry weight and grain yield due to single strain inoculation with FB-419. The genotypes viz., 
Alfia-21, Alfia-317 and FLIP-305F inoculated with the mixture of strains had demonstrated the 
highest mean shoot dry weight and seed yield. However, Alfia-25 and Alfia-321 produced highest 
shoot dry weight and seed yield with FB-419 inoculation individually. Overall, the results from 
this study revealed that the two faba bean rhizobium strains, FB-418 and FB-419 demonstrated 
consistently better performance in terms of nodulation, shoot dry weight and seed yield among the 
five faba bean genotypes tested in this study. The mixture of strains inoculation is the best suited 
treatment to achieve high shoot dry weight and seed yield. It appears, the combination of rhizobium 
treatment is required to boost up the yields of faba bean cultivated under rainfed conditions.   
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Low-input breeding activities have to develop cultivars well adapted to the target environment 
where yield is to be realized. Low-input farming systems attract more pollinators such as bees 
compared to conventional fields. Faba bean providing feeding habitats could be especially good 
for supporting native bees. Faba bean may facilitate the diversification on the agroecosystem by 
enhancing associated diversity of wild fauna. Faba bean breeding needs to develop approaches that 
valorize the genetic diversity and methods of developing cultivars with optimal productivity based 
on an efficient use of pollinators to meet both goals of biodiversity conservation and food 
production. Besides, local bees could be managed by the farmers as agents of pollination with the 
aim of increasing intra crop variation. The Crop-Design-System (CDS), a pollination management 
approach is being proposed. In the CDS approach to manage pollination, breeders and farmers 
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