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PLANT GROWTH PROMOTING RHIZOBACTERIA/PSEUDOMONAY

2,4-DIACETYLPHLOROGLUCINOL (DAPG)/RICE/MAIZE

The objective of this experiment was to investigate bacterial diversity in a
wetland rhizosphere soil under rice (Oryza sativa) cultivation and a desiccated
rhizosphere soil under maize (Zea mays) cultivation of plant growth promoting
Pseudomonas spp. The genotypic diversity of isolates was determined on a basis of
amplified rDNA restriction analysis (ARDRA). This analysis showed that both plant
species selected for two distinct populations of Pseudomonas. The actual biocontrol
of these strains was confirmed by bioassays on fungal and bacteria plant pathogens,
and the plant growth promotion abilities of these strains were confirmed by indole-3-
acetic acid (IAA) production and carbon source utilization. The ability to produce
IAA and antagonistic activity of a selected group of pathogens of rhizosphere
Pseudomonas was higher than maize rhizosphere Pseudomonas. This work clearly
identified a number of isolates having the potential for being used as plant growth
promotion and biocontrol agents on rice and maize. In the following experiment,
Pseudomonas fluorescens R31 was isolated from rice rhizosphere in Thailand. This
strain which had the ability to produce IAA and to control plant pathogens was
selected to screen for the production of the secondary metabolites such as pyoluteorin,

pyrrolnitrin, hydrogen cyanide and 2,4-diacetylphloroglucinol (DAPG). Then, DAPG



IV

production by strain R31 was investigated in comparison with the DAPG production
by DAPG-produced P. fluorescens strain F113 which was isolated from sugar beet
rhizosphere in Ireland. In this study. the phID gene tree and housekeeping genes tree
were constructed to uncover the evolution of strain R31. DAPG production by strain
R31 was investigated directly by high performance liquid chromatography (HPLC),
and indirectly by quantifying the expression of a phid-gfp teporter geiie fusion and
also by RT-PCRof phl4. The results revealed that DAPG produced by strain R31 was
lower than that by 'strain F113, which is similar to the phl4-gfp expression.
Interestingly, the same orientation of each gene in phl operon of strain R31 was found
whereas many different nucleotides between strain R31 and F113 in phld-phlF
intergenic region were discovered. This information demonstrated that phl4 promoter
activity was not a good indicator of DAPG production and associated with the
presence of low level of DAPG production by strain R31. Moreover, the effect of
plant host exudates on phl4 gene revealed that the host cultivar had a major influence
on phl4 gene expression in strain R31 in the rice exudates amendment. Furthermore,
the result of in vive antagonistic activity illustrated that Pythium spp. was suppressed
showed significant increase in plant height, shoots dry weight and roots dry weight of
rice while the application of strain F113 on rice seeds showed no significant

differences when compared to those of the control.
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