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ABSTRACT

Community structures of endophytic and endophytic diazotrophic bacteria in
plant tissues of 5 highland local rices grown in different stages of growth at northern
Thailand were compared using PCR-DGGE profiling of 16S rRNA and nifH genes.
Community’s richness, diversity index, evenness, and stability using both genes
profiling data were varied depending on the plant tissues, stages of growth, and rice
cultivars. These indices of endophytic bacteria obtained from individual rice cultivars
were not different significantly (P = 0.0001) while those of endophytic diazotrophic
bacteria obtained from rice cultivar Bue Wah Bo differed significantly (P = 0.001) to
the others. Cluster analyses of the band profiles revealed greater diversity of
endophytic bacterial community with 7 clusters compared to those 3 clusters of
endophytic diazotrophic bacteria. In addition, the communities of endophytic bacteria
across all rice cultivars exhibited higher stability with well-fitting 2-dimensional plots

graphed by principal component analysis than those of endophytic diazotrophic



bacteria. Most selected band sequences were determined as uncultured bacteria, while
higher variety in generic level was observed in nifH sequences. These differences of
both bacterial communities might be influenced either by genetic variation of rice
cultivars or rice cultivation system, where chemical nitrogen input could strongly
affect the community structure of endophytic diazotrophic bacteria.

Population density of the endophytic diazotrophic bacteria (EDB) was highest
in the rice landrace root tissues at nursery stage. Indole-3-acetic acid (IAA)
production (0.85-16.66 pg mL 1) was found in 21 strains tested. More than 80% (18
isolates) of the isolates solubilized phosphate, while only 28.57% (6 isolates) of
selected strains produced siderophore. Seventy-one percent of tested isolates produced
ammonia. The effects of EDB isolated from rice landraces on seed and on the growth
of commercial jasmine rice cultivar Khao Dawk Mali 105 were evaluated in
greenhouse. Inoculation of all EDB on rice seeds significantly increase nitrogen
content in roots (P = 0.05). The potentially useful isolates belonged to 4 different
genera Burkholderia, Klebsiella, Novosphingobium and Sphingomonas.

Colonization and location of rice by Burkholderia sp. SS5, Klebsiella sp. SS2,
Novosphingobium sp. TR4 and Sphingomonas sp. PS5 were confirmed using
commercial rice cultivars Khao Dawk Mali 105 as a host model. Rice seedlings
cultured gnotobiotically in nitrogen-free medium were inoculated with the GUS-,
GFP- or DsRed-marked selected diazotrophs. Observation using inverted
fluorescence microscope showed that the bacterial cells initially colonized at root
hairs and epidermal cells. The bacterial invasion occurs at the site of emerging lateral

roots and at elongation and differentiation zones of root tip. Then, the bacterial cells



Vi

spread further through the root cortex, xylem and pith, where the bacteria migrated to
stems and leaves. The bacterial cells were found to locate in both inter- and intra-
cellular spaces. The expression of nifH genes were detected by RT-PCR. The
expression of nifH gene at 3 and 14 day after inoculation with and without nitrogen
condition could be shown analyzed transcriptional expression of nifH gene in
symbiotic stage at stem and root rice during Burkholderia sp. SS5, Klebsiella sp. SS2
and Sphingomonas sp. PS5 colonized on rice.

Application of these plant-microbe interaction data particularly in case of
endophytic diazotrophic bacteria might be an alternative way to reduce chemical
inputs, to improve soil quality and to sustain organic farming system for future

agriculture of rice.
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