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Enhancement of PGP activities and host colonization by Gluconacetobacter diazotrophicus using co-
inoculation with Terribacillus saccharophilus
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luconacetobacter diazotrophicus (Gd) is a plant growth promoting (PGP) nitrogen fixing microorganism found in

association with a variety of crops, such as sugarcane, coffee, rice, tomato and wheat (Luna, et al. 2010, Eman and Rasha
2015, Stephen, et al. 2015). In addition to nitrogen fixation, Gd has been reported to produce plant-growth promoting
hormones including IAA. Gd colonisation has also been associated with phosphate and zinc solubilisation and siderophore
production (Eskin, Vessey and Tian 2014). In previous research at Azotic Technologies Ltd [AT], we have detected important
genotypic and phenotypic differences between strains, that are characterized by features associated with host interaction. A
characteristic associated with the proprietary strain identified by AT, is the ability to colonise plant tissues intracellularly. This
is one of the key features that differentiates the AT variant from the type strain, PAL5 (Cocking, Stone and Davey 2006). The
above characteristics allow the AT strain to develop a more intimate symbiotic relationship with the host, facilitating the supply
of fixed nitrogen directly to host cells. Although originally discovered in sugar cane (Cavalcante and Débereiner, 1988) and
largely associated with sucrose-rich plant species, AT has developed a range of formulations with Gd that can be applied to the
seeds and cut surfaces of a large number of crops including rice, maize and wheat. The use of PGP bacteria in non-native hosts
presents Gd with additional challenges to the establishment of successful colonisation that can be overcome using formulation
additives including co-inoculation with other beneficial microorganisms. In this study we have demonstrated how the co-
inoculation of Gd with the gram-positive microbe, Terribacillus saccharophilus (Ts) enhances the endophytic colonisation of
Brassica napus seedlings by Gd concomitantly enhancing additional plant-growth-promoting responses including nitrogen
fixation. Using the acetylene reduction assay (ARA), nitrogenase activity levels up to 1.6-fold higher were recorded for mixed,
compared to Gd or Ts-only cultures. The current research demonstrates a synergetic effect associated with co-inoculation with
Gd and Ts that is able to enhance the nitrogen-fixing performance of Gd in the plant promoting increased seedling biomass
two weeks after application with the mixed inoculant.
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