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Abstract

This research project aimed to develop gel beads of Bacillus megaterium, a bacterial
biological control agent, to control plant diseases caused by soil-borne plant pathogenic fungi.
The gel beads containing endospores of B. megaterium were prepared from alginate or k-
carrageenan by ionotropic gelation method.

The amount of alginate used for preparing gel beads influenced the swelling ability
and biodegradation. Increasing the concentration of sodium alginate resulted in an increase in
both swelling ability and gel erosion. However, the amount of alginate had no effect on the
bacterial release. The rapid release of cells of this bacterium from the encapsulation in the
initial time period was observed in both water and soil, followed by a slow release over a
period of 4 weeks. The released bacteria at each time point had an ability to inhibit mycelial
growth of fungal pathogens Rhizoctonia solani and Fusarium oxysporum (% mycelial inhibition
was > 90% up to 4 weeks). The bead degradation in soil (at 60% in 2 weeks) was enhanced
by soil microorganism, comparing to the degradation of the bead in water (at 26.8%).
Encapsulation was found to protect the endospores of B. megaterium against physical factors,
such as UV light, high temperature and pH. The bacteria remained viable (> 90%) in the dry
alginate gel beads for 7 months at room temperature (3012°C)

Carragenan gel beads prepared with lower potassium chloride concentration
demonstrated high swelling ability. However, the amount of potassium chloride used did not
affect the rate of bacterial release from encapsulation in the beads. The rapid release of
bacteria from encapsulation of the carrageenan gel beads had a similar pattern to the release
of the bacteria from encapsulation of the alginate beads. The releasing bacteria at each point
in time had ability to inhibit mycelial growth of fungal pathogens Rhizoctonia solani (%
mycelial inhibition > 90% up to 4 weeks). The degradation of bead in soil (at 48.8 and at 64%
in 2 and 4 weeks, respectively) was higher than the degradation of bead in water (at 45% in 4
weeks). Encapsulation of bacteria with carragenan gel matrix also increased the viability of
the endospores against physical factors, such as UV light and pH. The bacteria remained
viable (> 90%) in the dry gel beads for 6 months at room temperature.

Alginate beads prepared with different concentration of calcium chloride were coated
by chitosan. The high concentration of calcium chloride (0.05 M) significantly reduced the
initial release of bacterial cells, while the high concentration of chitosan coating also
decreased the initial cell release to some extent. However, both factors prevented further cell

release resulting in an insufficient amount of overall cell release for plant disease control.



In the greenhouse experiment, in randomized complete design (CRD), with 7
treatments and 6 replications, the selected formulation of alginate gel bead was effective to
control the wilt disease of chili caused by F. oxysporum. The results from this study indicated
that the biodegradable gel bead of B. megaterium had potential for controlling fungal soil-

borne plant diseases with their long- acting efficacy.





