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ACID TOLERANCE/CARRIER/INOCULANT/RHIZOBIA/SEED EXUDATES

To develop the formulation of rhizobial liguid inoculant, several components
such as culture media, carriers, and rhizobia must be concerned. To reduce the cost of
production, low-cost materials for culture medium production are important. By
comparing several materials, it was found that cassava produced the highest amount of
reducing sugar after fermentation with fungus (Chlamydomucor SUT1). All strains of
rhizobia, except Bradyrhizobium japonicum USDA110, could grow well in the
medium containing sugar derived from 100 g (wet weight) steamed cassava per liter.
The derived sugar was further used for glycerol production by using yeast
(Saccharomyces cerevisae F3109). After fermentation, the formulated culture
containing glycerol and hest-killed yeast cells, which might support as yeast extract
supplement could promote bradyrhizobial growth up to 3.61x10° c.f.u/ml. In liquid
inoculant production, 6 different carriers were investigated for their protective
function with various strains of rhizobia compared with peat-based inoculant. Peat
could promote long-term survival of all rhizobial strains, while the shelf-life of liquid
inoculant was depended on srains of rhizobia and carriers, when stored at room
temperature. Moreover, rhizobial survival in carriers after applied to seed under 40°C
was also conducted and found that peat could maintain the highest number of rhizobial
cell on seed at 10° cellg/seed after stored for 48 h. Whereas, liquid inoculant

containing arabic gum, sodium alginate, polyvinylpyrrolidone (PVP), cassava starch
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could maintain a 10%-10° cellg/seed, and polyethyleneglycol (PEG) and
polyvinylalcohol (PVA) could maintain only a 10° cells/seed. For nodulation test
under field condition, it was found that all liquid inoculants showed equal

performance as peat-based inoculant.

Since liquid inoculant must be contacted the seeds, it is important to determine
whether the Thai soybean seed exudates affect growth of rhizobia. From five cultivars
of soybean, CM2 showed the highest inhibition effect and the toxicity occurred only
when exudates was derived from 10 seeds or more. The toxicity of exudates varied in
soybean variety and the sensitivity of each rhizobial strain. However, there was no
toxicity effect on the unremoved exopolysaccharide (EPS) cells. This indicated that
the EPS naturally produced by rhizobia could protect itself from the toxicity of
soybean seed exudates. The EPS has also known to protect cell from environmental
stresses.  Thus, it is interesting to increase EPS production in rhizobia by using
molecular technique. Snorhizobium sp. BL3 was used for this study since the
genomic DNA library of BL3 has been constructed. To investigate the role of rpoH2
in BL3 on EPS production, rpoH2 gene of BL3 was isolated by complementation of
Rhizobium sp. TAL1145 (rpoH2). Then rpoH2 mutants of BL3 were generated by
transposon mutagenesis. The rpoH2 mutants of BL3 did not show significant
difference on the EPS production, symbiosis, and the growth at high temperature
when compared to wild-type. However, the clone containing rpoH2 gene of BL3
could restore both EPS production and nodulation defects of TAL1145 rpoH2 mutants.
Besides EPS mechanism to protect toxic substances, inoculated rhizobia should also
survive in acidic condition which is the most common found in Thai soil. To improve

rhizobial strain, it is necessary to determine the mechanism of rhizobia in order to well
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establish in soil acidity condition. Since BL3 showed the property of adaptive acid
tolerance response (ATR), thus rendering used as a model for this study. The gene
involved in ATR was identified on the basis of enhancing its expression through
increasing its copy number in acid sensitive strain. It was found that actX gene
encoded for a histidine kinase sensor protein is involved in ATR. This was also
identified and confirmed by transposon mutagenesis. The actX mutant of BL3
performed the increment of acid sensitivity. Inoculation of Phaseolus lathyroides
seedlings with the complemented mutant containing multiple copies of actX was able

to enhance nodulation efficiency at low pH.
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