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Abstract

Water logging is one of problems could be happened from unexpected climate change
condition. This research focused on selection peanut bradyrhizobium that can support plant
growth under water logging condition, and on investigation bradyrhizobial mechanisms associated
with enhancing peanut growth and reduce stress response under water logging condition. Several
peanut bradyrhizobia were selected based on nodulation ability with peanut under both normal
and water logging condition, while Bradyrhizobium sp. SUTN8-1 followed by strain SUTN9-2 was
the two best strains promoting peanut growth under water logging condition. Both strains of
SUTN8-1 and SUTN9-2 were identified to be similar as B. yuanmingense. Although these strains
have moderate nitrogenase activity when compared with commercial peanut bradyrhizobial
inoculant (Bradyrhizobium sp. TAL173), both strains could reduce ethylene evolved from plant
under water logging condition. These results may be indicated the effect of ACC deaminase
activity in strain SUTN8-1 and SUTN9-2 as an important mechanism to support peanut growth
under stress condition since no ACC deaminase activity was found in the commercial strain
TAL173 which may subsequently resulted in reduce plant growth under the same stress
condition. To understand the role of ACC deaminase in response to stress from water logging
condition, the acdRS genes encoded for a high activity of ACC deaminase enzyme from
Sinorhizobium sp. BL3, were transferred into strain SUTN8-1 and SUTN9-2. However, it was not
success in this step probably due to the un-stability of carrying plasmid pRK404 in these
bradyrhizobia. Therefore, the role of higher ACC deaminase activity from strategy of increasing
acdRS copy number on supporting plant growth under water logging condition could not be
obtained. Nevertheless, the role and mechanisms of ACC deaminase in wild-type strain SUTN8-1
were examined under normal and water logging conditions. The result showed strain SUTN8-1
fixed nitrogen and promoted peanut growth better than that of non-inoculated plant under water
logging condition. Analysis of chlorophyll content and other stress related enzymes responsive
for water logging condition was done to investigate the role of ACC deaminase in which reduce
stress response in plant. It was found that the content of chlorophyll A and B as well as proline
tended to be reduced, while lipid peroxidation and peroxidase enzyme activity were increased in
plant grew under water logging condition when compared with normal condition. These results
confirmed that plant stress was increased under water logging condition.  Interestingly,
observation of stress related parameters in plant inoculated with SUTN8-1 showed the better
trend of reducing plant stress than that of non-inoculation. This result indirectly demonstrates

the role of ACC deaminase on reducing plant stress and support peanut growth under water



logging condition. However, the efficiency of plant growth promotion by SUTN8-1 was not as

good as growing under normal condition.





