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SOYBEAN/BRADYRHIZOBIUM/HYDROGENASE UPTAKE/PGPR

Bradyrhizobial inoculants play an important role in legume production. High
amount of effective Bradyrhizobium should be inoculated onto the seed to compete
with indigenous bradyrhizobia in order to ensure the successful nodulation. This study
found that most indigenous bradyrhizobia in Thai soil exhibit low nitrogenase
activity, while they have high ability to compete in the nodulation with the
commercial strain. From this study, 69% of isolated indigenous bradyrhizobia lacked
hydrogenase uptake ability (Hup'). Thus, high amount of H, which is the by-product
of biological nitrogen fixation would be released from nodules. It was found that
H, did not have a direct effect on soybean growth and nitrogenase activity of
Bradyrhizobium containing hydrogenase uptake ability (Hup'). On the other hand,
H; released from Hup™ nodule would benefit plant growth promoting rhizobacteria
(PGPR) that contain uptake hydrogen (H,) (Hup' PGPR) as extra energy and
support soybean growth. Therefore, the overall objectives of this study were to select
effective Hup' PGPR and determine their efficiency when they were co-inoculated
with effective Bradyrhizobium diazoefficiens USDA110 on soybean growth. PGPR
were selected on the basis of their ability to uptake H,, indole-3-acetic acid (IAA), and
I-aminocyclopropane-1-carboxylate (ACC) deaminase production. The efficiency of
the selected PGPR on soybean growth promotion was evaluated in vitro under

non-symbiosis and co-inoculated with Hup' or Hup bradyrhizobia. The results
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demonstrated that most of PGPR could promote soybean growth both under H,
and air treated conditions. H39 (B. megaterium) and 2H17 (Bacillus sp.) were two
Hup+ PGPR isolates found to be able to significantly increase plant growth under H,
treated condition. In addition, the level of IAA production of isolate H39 was
increased under H, treated condition. These results indicated that isolate H39 could
uptake H, and potentially promote soybean growth in the presence of H, gas.
Although co-inoculation of B. diazoefficiens USDA110 with isolate H39 could not
promote plant growth, co-inoculation of isolate H39 with Bradyrhizobium sp. PC-5
Hup (indigenous bradyrhizobium) increased growth of soybean. The same result was
also found under the competitive condition between USDA110 and PC-5. Therefore,
Hup' PGPR isolate H39 can be applied as co-inoculant PGPR with bradyrhizobial
inoculant to increase the efficiency of inoculum and promote soybean growth under

natural competition in the fields.
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