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INOCULANT FOR NODULATION UNDER MULTI-ENVIRONMENTAL
STRESS SOIL CONDITIONS. THESIS ADVISOR : ASST. PROF.

PANLADA TITTABUTR, Ph.D., 79 PP.

Bradyrhizobium japonicum/SOYBEAN INOCULANT/SYMBIOTIC EFFICEINCY/
NODULATION/COMPETTITION/ MULTI-ENVIRONMENTALSTRESS

CONDITIONS/SUPPLEMENTATION/COMPATIBLE SOLUTE

Several adverse environmental conditions are the limiting factors for soybean
growth and symbiosis capability of rhizobia. The process of N,-fixation by symbiont
is strongly related to physiological development of the host plant. Bradyrhizobium spp.
that can tolerate to environmental stress would increase soybean growth under stress
conditions. This study examined the effect of single and mixed stress conditions on
the growth and survival of Bradyrhizobium spp. in culture media, and the effect on
symbiosis with soybean plant grew in the sand and soil conditions. Twenty isolates of
bradyrhizobia were isolated from nodules of soybean grown in fields, and five isolates
were selected based on their tolerant ability under stress conditions in vitro
experiments. The efficiency of stress tolerant bradyrhizobia on soybean growth was
investigated under various stress conditions. Bradyrhizobium sp. isolate 194 could
promote high level of nitrogenase activity and plant biomass when plants were grown
in sand and soil under stress conditions. Bradyrhizobium sp. isolate 194 also showed

higher nodulation competition ability than B. japonicum USDAZL110 under stress

conditions. Moreover, supplementation with compatible solutes was used to improve



the symbiosis efficiency of bradyrhizobial inoculant under stress conditions. The
isolate 194 supplemented with sucrose showed the highest cell survival when it was
cultured in medium under various stress conditions. The appropriate concentration of
300 mM sucrose could promote the cell growth under stress conditions. It was found
that the bacterial cells in sucrose supplemented medium were able to accumulate
trehalose and glycerol after growing under drought condition for 5 days. Trehalose
and glycerol were also found to be accumulated in cell grown under acid condition
after 3days. The accumulation of glycerol was found in every bacterial growth period
under high temperature with and without sucrose supplementation. The accumulation
of sugars inside the cell was related to cell growth and survival under stress conditions.
Results of this study suggest that inoculation of stress tolerant bradyrhizobia could
enhance the symbiosis efficiency and soybean growth under stress conditions and
sucrose supplementation in medium could improve their survival by accumulating
several types of sugar, especially glycerol and trehalose inside the cells when they

were encounter various environmental stresses.
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