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ABSTRACT

Contract No. : MRG5080300

Project Title : Growth conditions effecting production of Extracellular Polymeric
Substances (EPS) in Rhizobium spp.

Researcher : Waranyoo Pulsawat

Research duration : 5 years and 1 months (1 July 2007 — 31 August 2012)

This research was aimed to determine the environmental conditions effecting growth and
production of extracellular polymeric substances (EPSs) of Rhizobium spp. isolated from nodules of
economic leguminous plants in Thailand by Soil Microbiology Group, Division of Soil Science, Department
of Agriculture in Thailand and one Rhizobial isolate from Bio/Polymers Research Group (BRG) in Australia.
The studied environmental conditions were type and concentration of carbon and nitrogen sources
including ratio of carbon and nitrogen sources composed in cultivation media. Furthermore, influence of
heavy metal ions on growth and EPSs production of Rhizobia was also performed. Biochemical tests and
16S ribosomal RNA sequencing were used in order to identification of the isolated rhizobia. The isolated
rizobial strains; DASA 01023, DASA 02001, DASA 03001, DASA 17007 uwag TAL 734 were categorized in
genus Bradyrhizobium whereas DASA 18005 was grouped in genus Rhizobium. Every studied isolates gave
positive results for catalase, oxidase, urease tests and negative result for citrate utilization tests. According
to acid production in YM media containing bromthymol blue as pH indicator, DASA 17007 was classified
as fast-growing and Rhizobium etli M4 was grouped in slow growing. Most rhizobial isolates grew with high
specific growth rate when they were cultured in the medium containing glucose or mannitol as carbon
source except DASA 17007 and DASA 18005 which were favor for sucrose as carbon source instead. The
maximum EPS production increased with an increase of C:N ratio that adjusted by increasing amount of
carbon source and remaining amount of nitrogen source.

Rhizobial EPS play important roles in successive nodulation in leguminous plants and
subsequently raises nitrogen fixation efficiency henceforth promotes utilized nitrogen form fertilizer for
plants. Development of optimal culture medium can lead to improvement of efficiency and low cost for

preparation and utilization of Rhizobium fertilizer.
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