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Introduction. Bacteria collectively known as 
rhizobia have been used in agriculture for 
over a hundred years. Rhizobia form nodules 
and fix nitrogen in the roots of legumes such 
as Phaseolus vulgaris (bean) and are plant 
growth promoters in cereals such as maize 
(1). As we get more knowledge of their 
biodiversity and modes of action, we have 
more tools to use them efficiently in 
agriculture.  
 
Methods. Genome sequencing was with 
Illumina or Roche 454 platforms as described 
(2). RNA was isolated from bacteria 
maintained 3-5 days on roots in hydroponic 
conditions and sequenced from cDNA as 
described (3). Bioinformatic analyses were 
performed as described (2,3,4). 
 
Results. We have reported the genomes of 
two R. tropici strains (CIAT899 and PRF81) 
strains that are successfully used in 
agriculture as inoculants of bean (4). In 
addition the genomes of R. phaseoli strains 
that have a high capacity to fix nitrogen in 
bean are available (3, 5). The transcriptome 
of R. phaseoli Ch24-10 on the roots of maize 
and bean has revealed a large number of 
genes with unknown functions, as well as 
genes involved in thiamine and gibberellin 
biosynthesis among many others. The role of 
gibberellins in symbiosis has not been 
explored.  
 
Fig.1 Venn diagram of R. phaseoli Ch24-10 genes 
expressed in maize or bean rhizoplane. Only 
extrachromosomal genes are considered.  

 
 

Conclusions. Genomic analyses served to 
recognize diverse rhizobial lineages of closely 
related bacteria. Rhizobial genomes are 
revealing the genomic basis of broad host 
range nodulation and stress resistance in the 
Rhizobium tropici group. 
 In R. phaseoli that includes very efficient 
bean symbionts, there is an enormous task to 
determine the functions of some of the highly 
expressed genes at the maize and bean 
rhizospheres. The large overlap in genes 
expressed in bean and maize rhizoplane may 
reflect the thousand years these crops have 
been grown in association.  
Gibberellin biosynthetic genes are found in 
genomes of all tropical rhizobia analyzed (6) 
and mutants in these genes are being 
constructed to determine their role in 
symbiosis with maize and bean. Additionally 
we are interested in sequencing the 
symbionts of some wild Phaseolus 
(bradyrhizobia) that will enlarge our 
knowledge of Phaseolus nodulating bacteria 
(2). 
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