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Abstract

Rice growing under field condition could be able to encounter the several stress
conditions, including biotic and abiotic stresses. The stress responses occurring in plant can
reduce plant growth and yield of rice. To alleviate the stress responses, endophytic bacteria
containing the 1-aminocyclopropane-1-carboxylate (ACC) deaminase activity would be
another choice of biofertilizer to be used with rice cultivation. This research project focused
on the flooding and drying conditions. The two selected bradyrhizobial isolates, R48 and
R64 were obtained due to their properties of plant hormone (IAA) production, contain ACC
deaminase activity, and support plant growth under drying stress condition. However, these
isolates did not promote the growth under flooding condition. Therefore, Bradyrhizobium
sp. isolates R48 and R64 were inoculated to rice and subjected to verify the localization of
cell in rice tissue, as well as the plant physiological and biological changes under normal
and drying conditions compared with the plant inoculated with the reference strain of
Bradyrhizobium sp. SUTN9-2. The SEM and GUS-staining experiments revealed that these
three bacteria are rice endophyte. Under normal condition, isolate 64 promoted the highest
rice growth which is correlated with the hish number of cell in the rice tissue. Although
these endophytic bacteria could not support rice growth in stress condition, strain SUTN9-2
reduce the amount of stress ethylene production and also provided higher plant growth
recovery rate than that of non-inoculated plant. The significant decrease of superoxide
dismutase (SOD) activity in plant inoculated with these three endophytic bacteria under
stress condition indicated the lowering of reactive oxygen species (ROS) level which occur
in plant from stress condition. The activity of ascorbate peroxidase (APX), which was
activated in plant inoculated with endophytic bacteria isolate R48 may be one of
mechanisms to scavenge the ROS and reduce the toxicity in cell. Moreover, bacteria isolates
R48 and R64 also increased the amount of plant pigments required for photosynthesis.
Therefore, rice endophytic bradyrhizobium cannot be able to use alone as biofertilizer to
support plant growth under drying condition. However, these rice endophyte can be used
to reduce stress and increase the plant recovery from stress condition. Therefore, the
application of organic fertilizer or small amount of chemical fertilizer together with these
endophytic bacteria would be appropriate for rice growing in the field condition that risk for

drying condition in Thailand. Further studies in the field application will be conducted.





