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PROMOTING RHIZOBACTERIA (PGPR) AS BIOCONTROL AGAINST SEED
BORNE FUNGI, ASPERGILLUS FLAVUS AND A. NIGER. THESIS ADVISOR :

PANLADA TITTABUTR, Ph.D., 75PP.

BRADYRHIZOBIA/PEANUT/PGPR/RHIZOBIAL INOCULANTS/BIOCONTROL/

ASPERGILLUS NIGER

Pathogenic microorganisms are one of the most important problems for plant growth,
which eventually affect the food production system whenever the chronic threat of
pathogens has occurred. Biological control is considered as an alternative or supplemental
way for reducing the use of chemical agents in agricultural system. In this study, the
inhibition of seed borne pathogenic fungus Aspergillus niger that causes root rot diseases in
peanut (Arachis hypogaea L.) was investigated by using root nodulating Bradyrhizobium
and soil-isolated Plant Growth Promoting Rhizobacteria (PGPR) as biological controllers. A
total of 265 peanut bradyrhizobial strains were obtained from the Department of Agriculture
(DOA), Thailand, and 500 isolates were isolated from peanut nodules, and then their
antagonistic activities to 4. niger were determined. However, none of them could inhibit 4.
niger growth. Thus, 350 PGPR isolates obtained from School of Biotechnology, Suranaree
University of Technology were further screened to achieve this purpose. The total of 11
isolates were found to be able to inhibit A. niger growth. Based on their ability to inhibit 4.
niger growth and root colonization, the best 4 PGPR isolates were selected which were A20,
A45, A62, and A106. Among these isolates, it was found that isolates A20 and A62 could
also inhibit 4. flavus. The sequence of 16S rDNA genes of these selected strains indicated

that A20, A45, A62, and A106 were highly homology to Bacillus megaterium strain
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AMI1C7 (99%), B. subtilis strain Setapak 8 (99%), B. subtilis subsp. subtilis strain SB 3130
(99%), and Pseudomonas sp. NJ-61 (95%), respectively. These 4 PGPR, A20, A45, A62,
and A106, were able to inhibit 4. niger growth at 42.5%, 51.42%, 67.81%, and 44.53%,
respectively. The production of lytic enzyme protease was detected in A20, A45, and A62,
but not found in A106. Some antifungal activities were found clearly in cell-free
supernatants of A20 and A62. Interestingly, the antifungal activity of isolates A45 and A62
was proteinase k resistant. This implied that the mode of action against fungus from these
isolates was not from protease enzyme. All of PGPR isolates could produce an auxin
(Indole-3-acetic acid, IAA) hormone. Isolate A62 produced a significantly high amount of
IAA hormone at 65.5 ppm per 10° cells. IAA hormone produced from PGPR isolates could
promote peanut root growth. When either isolate A20 or A45 (10® cells per ml) was co-
inoculated with Bradyrhizobium sp. TAL 173 (10® cells per ml), the peanut root rot disease
caused by A. niger (10° and 10° spores per seed) could be inhibited. Therefore, improvement
of rhizobial inoculant for peanut to increase nitrogen fixation and reduce fungicide usage by

incorporating of rhizobia with selected PGPR might be an appropriate approach.
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