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Members of the genus Bradyrhizobium are the major nodulating microsymbionts of indigenous and 
exotic forage legumes in South Africa
Ahmed Idris Hassen F L and Bopape M Trytsman
Plant Protection Research Institute, South Africa

The nodulation screening and characterization of rhizobial microsymbionts of selected forage and pasture legumes was 
conducted following the Kochâs postulate experiment under glasshouse condition. The authentication test involved the use 

of rhizobial strains previously collected from the legumes Macrotyloma axillare, Desmodium uncinatum, Indigofera spicata var. 
spicata, Stylosanthus gracillis, Vigna unguiculata and Vigna sp. The results revealed that all the tested strains of rhizobia showed 
effectiveness in nodulating their respective legume host from which they were initially isolated with statistically significant 
(p= 0.05) increase in plant biomass and nodule number in comparison with the un-inoculated control. To elucidate their 
identity and phylogenetic relatedness, the most effective strains were selected and characterized using the 16S rRNA sequence 
analysis. The analysis confirmed that the majority of the strains associated with the nodulation of the forage legumes belong 
to the genus Bradyrhizobium with a 99% similarity in their 16S rRNA. The results obtained provide baseline information in 
the understanding of the legume rhizobium symbiosis for the selection and development of effective nodulation and nitrogen 
fixing strains for forage and pasture improvement.
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Behavior of plant growth promoting bacteria in tomato rhizosphere: Colonization of rhizosphere 
as influenced by PGPR and root exudates composition 
Ameen Al-Ali, François Krier and Philippe Jacques
Université Lille 1 Sciences et Technologie, France

Plant growth promoting bacteria (PGPR) are an indispensable part of rhizosphere biota that when grown in association with 
the host plants can stimulate the growth of the host. PGPR promote plant growth directly by either facilitating resource 

acquisition (nitrogen, phosphorus and essential minerals) or modulating plant hormone levels, or indirectly by decreasing the 
inhibitory effects of various pathogens on plant growth and development in the forms of biocontrol agents. Different strains 
of B.subtilis and B.amyloliquefaciens among PGPR produce different non-ribosomal peptides such as cyclic lipopeptides. 
Surfactin, Fengycin and Iturin are cyclic lipopeptides produce by B.subtilis, and B. amyloliquefaciens, they play an important 
role in the rhizosphere to suppress the plant pathogens and thus, it improves the relationship between PGPR and host plant. 
The colonization is the most important criterion to PGPR and it influences by different factors: plants species, PGPR and their 
lipopeptides production, rhizosphere conditions, and root exudates and their compositions. At this work, we highlighted 
to study the effect of root exudates, and some of their compositions on the rhizosphere colonization, in addition, to study 
the surfactin role on this criterion. Two strains, B.subtilis BBG131, and B.amyloliquefaciens FZB42 were chosen to evaluate 
their behavior in the rhizosphere and their growth in the root exudates and some of carbon sources found in root exudates. 
B.subtilis BBG131 produces only surfactin and B.amyloliquefaciens produces three lipopeptides families: Iturin, Fengycin, and 
Surfactin. The results showed a significant different in bacterial growth between B.amyloliquefaciens and B.subtilis. Glucose, 
sucrose and maltose were the best carbon sources for B.amyloliquefaciens FZB42. In all carbon sources the final biomass of 
B.subtilis BBG131 was less than with B.amyloliquefaciens FZB42. There was no growth of B.subtilis BBG131 with fumaric acid. 
Root exudates showed the ability to induce bacterial growth for two strains studied. B.amyloliquefaciens FZB42 indicated a 
high ability to colonize the tomato rhizosphere while the surfactin production was low. A contrary results present by B.subtilis 
BBG131, the rhizosphere colonization was very low, while the surfactin production was a high.
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