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TEERANA GREETATORN : RICE ENDOPHYTIC BRADYRHIZOBIA
AND THEIR POTENTIALS FOR RICE-LEGUME CROP ROTATION.

THESIS ADVISOR : PROF. NEUNG TEAUMROONG, Dr.rer.nat., 88 PP.

ENDOPHYTIC BRADYRHIZOBIA/RICE/MUNG BEAN/ RICE-LEGUME CROP

ROTATION

Bradyrhizobium encompasses a variety of bacteria that can live in symbiotic
and endophytic associations with leguminous plants and non-leguminous plants such
as rice. Therefore, it can be expected that rice endophytic bradyrhizobia can be
applied in the rice-legumes crop rotation system. In this study, endophytic
bradyrhizobial strains were isolated from various rice (Oryza sativa L.) tissues. The
selected 8 endophytic bradyrhizobial strains had the capability of IAA, ACC
deaminase and nitrogenase enzymes productions. The rice growth promotion showed
both of negative and positive impacts by supplying different nitrogen sources and
inoculation of endophytic bradyrhizobia. The rice biomass could be enhanced when
supplied with KNO3; or NH4NOj3 and inoculated with positive rice growth promotion
strains especially, SUTN9-2. In addition, the effect of nitrogen fertilizer and
bradyrhizobial inoculation could increase nitrogen accumulation in rice plant higher
than that of uninoculation or without nitrogen fertilizer. The strains which suppressed
rice growth (SUT-PR48, SUT-PR64 and ORS285) were also found to produce nitric
oxide (NO) in the rice root when detected with DAF-FM DA staining method. These
results were accordance with the expression of genes involved in NO production

including nirK and norB genes when RT-PCR technique was conducted. The



inoculation of SUT-PR48 with nitrate enhanced the expression level of nirK gene
better than that of norB gene. In contrast, the expression level of nirK gene in
inoculation of SUTN9-2 was lower than that of norB gene. These results taken
together suggested that SUT-PR48 possibly accumulated NO more than SUTN9-2
did, resulting in the negative effect on rice growth. Furthermore, the results from
nitrogen accumulation were also in accordance with the expression of nitrogen
fixation gene (nifH gene). The expression of nifH genes of SUTN9-2 was induced
under nitrogen treatment in endophytic association with rice. The strain SUTN9-2 was
selected and then used as rhizobium inoculum for mung bean in the form of rice
stubble. The results revealed that SUTN9-2 still persisted in rice tissues until harvest.
After harvesting the rice, the mung bean was planted to the same pot for 3 weeks. The
results showed nodulation of GUS-tagging bradyrhizobia SUTN9-2 in mung bean.
Therefore, it is possible that rice stubble can be used as inoculum in the rice-legume

crop rotation system.
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