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Summary of Doctoral Dissertation

Title of Doctoral Dissertation: The diversity of root nodule bacteria associated with endemic
legume species in Southeast Asia and its application for sustainable agriculture

Name: Kamonluck TEAMTISONG

This thesis mainly comprises the diversity of unusual Bradyrhizobium strains isolated from root
nodules of Aeschynomene americana L. in Thailand and its applications for leguminous and
non-leguminous symbiosis.

In chapter 1, general introduction is described. It contains the following topics; 1) Diversity of
rhizobia nodulating on the endemic legumes in Southeast Asia. 2) Endemic legumes in Thailand, A4.
americana. 3) Genotypic diversity and phylogeny of Aeschynomene symbionts 4) Non-leguminous
symbiosis with endophytic bradyrhizobia 5) Applications.

In chapter 2, the diversity of Bradyrhizobium strains isolated from root nodules of 4. americana L.
in Thailand were determined from multilocus sequence analysis of the 16S rRNA gene and three
housekeeping genes (dnak, recA, and ginB). The isolated strains were non-photosynthetic bacteria
and assigned to the genus Bradyrhizobium, in which B. yuanmingense was the dominant species.
These isolated strains were divided into 2 groups, nod-containing and divergent nod-containing
strains.

In chapter 3, the divergent nod-containing Bradyrhizobium strain DOA9 was focused. The results
suggested that this strain has the unusual combination of a broad host range, bacteroid differentiation
and symbiosis-mediating replicons.

In chapter 4, the population of viable endophytic diazotrophic bacteria in cultivated rice was
investigated under different soil conditions. Some isolates were closely related to Enterobacter
dissolvens, Brevundimonas aurantiaca, Pantoea agglomerans, Pseudomonas spp., and
Enterobacteriaceae.

In chapter 5, the endophytic bradyrhizobia were isolated from rice on the basis of oligotrophic
property, selective medium and nodulation on siratro. Six bradyrhizobial strains were obtained
exclusively from rice with crop rotational system, not from rice monoculture system. Thai
bradyrhizobial strains promoted the growth of Thai rice-cultivars rather than the Japanese
bradyrhizobial strains.

In chapter 6, selection of the appropriate PGPR, plant growth-promoting rhizobacteria, and
sterilization processes for inoculant quality were determined. Isolates S141 and S222, which are
closely related to Bacillus subtilis and Staphylococcus sp., showed the efficiency to enhance soybean
N,-fixation when co-inoculation with USDA110 and THAG6. The sterilization processes using gamma
irradiation and autoclaving with tyndallization approach could be used for efficient rhizobial
inoculant production with peat based-carrier.

In chapter 7, conclusion and general discussion of this thesis were described. The discoveries in
this study raise several novelties about rhizobia-legumes symbiosis and also rhizobia non-legumes
symbiosis. Therefore, it is benefit to investigate the symbiotic diversity in the topics (Southeast Asia),
where the legume diversity is very high.



