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PONGDET PIROMYOU : SYMBIOTIC MECHANISMS OF
CULTIVATED RICE ENDOPHYTIC BRADYRHIZOBIA AND THEIR
POTENTIAL FOR FIELD APPLICATION. THESIS ADVISOR : PROF.

NEUNG TEAUMROONG, Dr.rer.nat., 109 PP.

RICE/ENDOPHYTIC Bradyrhizobium/RICE GROWTH/PROMOTION/

ENDOPHYTIC MECHANISM

Bradyrhizobia colonization in plant is found not only in leguminous plants but
also in non-leguminous species such as rice. To understand the evolution of
endophytic symbiosis of bradyrhizobia, its association with ecosystems of rice
plantations was investigated. Samples were collected from various rice (Oryza sativa)
tissues in crop rotation systems to obtain bradyrhizobial strains. The isolates were
separated into photosynthetic bradyrhizobia (PB) and non-photosynthetic
bradyrhizobia (Non-PB). Thai bradyrhizobial strains promoted rice growth of Thai
rice cultivars better than the Japanese strains. This implies that the rice cultivars have
the factors governing rice-bacteria associations. Interestingly, all of these
bradyrhizobial strains seemed to exhibit low similarity of nodABC genes to those of
Bradyrhizobium diazoefficiens USDA110 and Bradyrhizobium sp. ORS285. From
these results, the evolution of plant-bradyrhizobia association including non-legume in
terms of photosynthetic lifestyle and nod-independent interactions were further

investigated.

The metabolic processes, adaptations and beneficial characteristics of rhizobia

with leguminous plants are clearly understood whilst the mechanisms of endophytic



v

bradyrhizobia in rice have not been elucidated so far. Therefore, the determination of
the infection process and genetic system of bradyrhizobia in rice tissues was further
emphasized. The SUTN9-2 was selected for further determination of rice-
Bradyrhizobium interactions. The expression of SUTNO9-2 genes was examined during
the association with rice plants by RT-PCR. The rhcJ, virD4 and peces genes of the
bacterium were only up-regulated when rice roots exudate was added in to the culture.
To examine whether T3SS is involved in bradyrhizobial infection to rice plants, wild-
type SUTN9-2 and three T3SS mutant strains (ArhcJ-3B, ArhcJ-18A and ArhcJ-27A
of SUTN9-2) were inoculated to the original host plant (Adeschynomene americana)
and rice plant (O. sativa cultivar Pathum Thani 1). The T3SS mutants reduced their
ability to invade rice tissues as compared with the wild-type strain, although the
phenotypes in A. americana was not changed by T3SS mutations. These results
suggest that T3SS-dependent effectors are a factor that controls the compatibility of

rice-bradyrhizobial association.
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