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SURACHAT SIBPONKRUNG : DETERMINANTS DERIVED FROM PGPR
CAPABLE OF INCREASING SOYBEAN AND MUNG BEAN PRODUCTION
VIA Bradyrhizobium INOCULATION. THESIS ADVISOR : PROF. NEUNG

TEAUMROONG, Dr.rer.nat., 215 PP.

SOYBEAN/MUNG BEAN/CO-INOCULATION/Bradyrhizobium/PGPR

Plant growth promoting rhizobacteria (PGPR) are naturally occurring soil bacteria
that aggressively colonize plant roots and benefit plants by providing growth promotion.
Co-inoculation of soybean plants with PGPR strain and Bradyrhizobium altered plant
growth parameters and significantly improved nodulation. However, the effects of co-
inoculation need to be analyzed in more detail. The objectives of this research were to
evaluate PGPR and its supernatant influence on promoting nodulation and N»-fixing
efficiency of soybean (Glycine max cv. CM60) and mung bean (Vigna radiate cv. SUT4)
by co-inoculation with Bradyrhizobium. Co-inoculation between Bacillus sp. S141 and
Bradyrhizobium with soybean and mung bean resulted in enhancing nodulation, size of
nodule, No-fixing efficiency and increasing soybean and mung bean production. Besides,
co-inoculation of supernatant of S141 with Bradyrhizobium produced the same results by
using cells of S141. SDS-PAGE and protein identification suggested that S141 might
facilitate the induction of numerous compounds which were strong attractants stimulating
chemotactic response and metabolism, resulting in the enhanced nodulation and N2-fixing
efficiency. In order to better understand these complex Bradyrhizobium-PGPR-plant
interactions, the whole genome of the typical S141 was analyzed. The genome of S141 is
categorized in Bacillus velezensis/amyloliquefaciens and comprises a 3,974,582 bp long
circular chromosome that consists of 3,817 protein-coding genes. Based on genomic

analysis, auxin and cytokinin functionally related genes in the genome of S141 were



discovered. The disruption of putative genes related to IAA biosynthesis pathway revealed
the IAA reduction in S141AdhaS, S141AyhcX and S141AIPyAD suggested that all of S141
IAA related mutant strains are related with 1AA biosynthesis. Moreover, co-inoculation of
Bradyrhizobium diazoefficiens USDA110 with S141AyhcX also reduced nodule number of
L size nodules. This was the first time it was reported that yhcX may play a major role in
IAA biosynthesis in Bacillus velezensis as well as provide a major impact on soybean
growth promotion. The disruption of genes related to cytokinin biosynthesis pathway
including: IPT and IPI genes and co-inoculation of USDA110 with S141AIPI reduced the
nodule number of VL size nodules, it appears that IPI might play an important role in
nodule size of soybean-Bradyrhizobium symbiosis. However, it was possible that not only
IAA and cytokinin but also some other substrates secreted from S141 facilitate
Bradyrhizobium to trigger bigger nodule formation resulting in the higher efficiency of N»-
fixation. Therefore, the efficiency to enhance soybean and mung bean N»-fixation by S141
with Bradyrhizobium co-inoculation strategy could be developed for supreme soybean and

mung bean inoculants.
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