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Abstract

This research project aimed to (1) select an effective bacterial antagonists to control disease
caused by Pythium spp. in vegetables grown in hydroponic system (2) develop the formulations of a
bacterial antagonist, B. velezensis, in water-soluble granule and suspension concentrate forms and (3) test
the efficacy of the selected formulation in controlling root rot disease in vegetable in hydroponic
production system.

Bacillus velezensis, isolated from root of vegetable grown hydroponically, was effective in
inhibiting a mycelial growth of Pythium helicoides, Aphanomyces sp. and P. aphanidermatum presented
in the hydroponic system. This bacterium had relatively large endospore and was capable of producing
IAA, a plant growth hormone. This bacterium was subsequently chosen for formulation study.

Granule formulations were composed of the bacterial endospores of B. velezensis, lactose and
polyvinyl pyrrolidone K-30. The formulation F8 had good physical characteristics and high water
solubility. Granules contained bacteria in the range of 10" CFU/g and performed high mycelial growth
inhibition of Aphanomyces sp. (96 %). However, the population of B. velezensis in the formulation had
decreased with time after 6 months storage at room temperature (26-32°C).

Suspension concentrate formulations were composed of the bacterial spores dispersed in
concentrate liquid using xanthan gum as a suspending agent. The formulation F4 had good physical

characteristics and there was no sedimentation occurred after 4 week storage at room temperature. The



formulation contained bacteria in the range of 10" CFU/ g and performed high mycelial growth inhibition
of Aphanomyces sp. (90.8 %). The population of B. velezensis in the suspension concentrate remained
high and had a tendency to increase after 6 months storage at room temperature.

Initial results indicated that the suspension concentrate formulation was effective in controlling
root rot when applied directly to seedlings of L. sativa. This efficacy was, however, nullified when the
formulation was applied as a suspension to raise these seedlings.

The suspension concentrate formulation was sprayed onto the roots of one-month-old Lactuca
sativa, grown by the dynamic root floating technique (DRFT) used as the hydroponic growing system, in
two efficacy trials. In the first test with L. sativa (var. Red Coral) with root rot symptoms, a 1%
suspension concentrate formulation (1013 CFU/mL) (v/v) was effective in reducing the %age of root tips
colonized by the pathogen and for increasing the fresh shoot weight. In the second test with L. sativa (var.
Green Oak) using healthy-looking roots, a 10% suspension concentrate formulation (10" CFU/mL) (v/v)
was also effective in reducing the %age of root tips colonized by the pathogen. The suspension
concentrate formulation of the bacterium increased the fresh shoot weight.

This formulation, when applied as a drench treatment to seedlings of Brassica campestris var.

chinensis, increased growth of this vegetable.
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