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Co-inoculation of nodulated bradyrhizobia and plant growth promoting
rhizobacteria has received great attention because co-inoculation can be expected to
enhance the nodulation and plant growth of soybean (Glycine max). In this study,
screening of rhizobacteria for co-inoculation with Bradyrhizobium japonicum on
soybean was conducted. Among the 200 isolates of rhizobacteria tested, Azospirillum
sp. and Bacillus solisalsi were selected as nodulation enhancers. Single and
co-inoculation effects of B. japonicum (CB 1809 and USDA 110) and either
Azospirillum sp. or B. solisalsi were studied to access the co-inoculation potential on
nodulation, plant growth and rhizosphere soil community structures of soybean.
Azospirillum sp. co-inoculated with either B. japonicum CB 1809 or USDA 110 under
field conditions gave 32.23% and 16.85% of nodulation, 26.51% and 18.83% of
nodule dry weight, and 23.65% and 34.92% seed yield over single inoculation of CB
1809 and USDA 110, respectively. Azospirillum sp. was selected for co-inoculation

with either B. japonicum CB1809 or USDA 110 for competitive nodulation study.



1Y%

The results from the competition study for nodulation under rhizobia-established
Myanmar and Thailand soils revealed that single or co-inoculation of gus-marked
B. japonicum USDA 110 and three different inoculum levels of Azospirillum sp. gave
93.21-94.75% and 74.21-100% in nodule occupancy, and 23.50-41.95% and 50.37-
73.24% enhanced in biomass dry weight over non-inoculated control, respectively.
Each of the tested inoculum levels, i.e., 106, 107 and 10® cfu ml! of Azospirillum sp.
enhanced nodulation in combination with USDA 110 with a corresponding increase
of 73.8%, 62.25% and 95.34%; and 51.52%, 62.38% and 79.46% over non-inoculated
control in Myanmar and Thailand soil, respectively.

Denaturing Gradient Gel Electrophoresis (DGGE) and Principle Component
Analysis (PCA) results demonstrated that soybean rhizosphere eubacterial community
structures in both pot and field experiments in this study were shifted by plant growth
stages not by bacterial inoculation. In contrast, neither inoculation of tested bacteria
nor plant growth stages shifted the rhizosphere soil fungal community structures.
Therefore, Azospirillum sp. could be used in co-inoculant production with

B. japonicum for soybean.
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