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Cassava (Manihot esculenta Crantz) is an important tuber crop, which is often
used as feed and primary starch. The increasing disease severity and pathogen
diversity are the main problem in cassava production. Cassava root and tuber rot
disease or CRTRD causes yield loss up to 80%. The objectives of this study were to
investigate the antagonistic effects of Bacillus sp. and intercropping to control the
CRTRD. First, pathogenicity tests of CRTRD causal agents were carried out on cassava
healthy plants. The results showed that the fungi infection caused dry-rot lesions on
the cassava stem, with scoring at 4 because 50 to 75% of stem area and tuber was
affected. Next, the effect of Bacillus sp. strain CaSUT008-2 as a biological control
agent against L. theobromae was studied. The results showed that Bacillus sp. strain
CaSUT008-2 could inhibit mycelial srowth of L. theobromae at 5 days after
incubation. The percentage inhibition was approximately 53.08%. Moreover, Bacillus
sp. strains CaSUT007 and D604 could significantly inhibit mycelia growth by 50.30%
and 48.37% compared with the negative control, respectively. Next, the screening of
Bacillus sp. for high temperature resistance was tested. The results showed that the
Bacillus sp. CaSUT 008-2, Bacillus sp..D604 and Bacillus sp. CaSUT007-1 could grow
up to 53 °C with survival density 5.26x10°, 3.40x10°, 3.33x10% CFU/ml, respectively.
Furthermore, Bacillus sp. for ultraviolet (UV) resistance was also tested. The results
showed that the Bacillus sp. CaSUT 008-2 highly resisted UV by maintaining a density
of 2.40x108 CFU/ml for 6 hours of exposure. Then, an assay for Bacillus sp. inhibiting
fungal hyphae was conducted. The results showed that the ratio of Bacillus sp. strain
CaSUT008-2 and L. theobromae at 2%, 5% and 10% could inhibit fungal growth in
rotary shaker and room temperature conditions. Environmental scanning electron
microscope observation indicated that 2% Bacillus sp. strain CaSUT008-2 caused the

pathogen hyphae to be wrinkled, distorted, and shrunken. The hyphae had bacterial
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cells attached to some portions to varying degrees, which increased in number in the
treatments with increased ratio of CaSUT008-2. Conversely, in the untreated control,
pathogen hyphae looked intact with a smooth surface. Then, the efficacy of Bacillus
sp. to control CRTRD was tested in greenhouse conditions. The results showed that
Bacillus sp. strain 008-2 had ability to stimulate growth of cassava to have the height
35.20 cm, number of leaves 11.25, leaf length 8.63 cm, while compared with sterile
distilled water. These results indicated that Bacillus sp. strain 008-2 had high potential
to stimulate growth of cassava. Finally, the efficacy of Bacillus sp. strain CaSUT008-2
and peanut intercropping to control CRTRD and improve soil properties under field
conditions was tested at Suranaree University of Technology and Soeng Sang district
in 2020 (first year) and 2021 (second year). The results of the experiments on growth
were collected at 3, 6 and 8 months after planting (MAP). Combination of Tinan 9
and Bacillus strain CaSUT008-2 (CTB) treatment had a higher growth trend than the
control methods at 6 and 8 MAP, with plant height at 178.43 and 264.38 cm,
respectively. In the second year, the CTB treatment still had a higher growth trend
than the control treatment at 6 and 8 MAP. The CRTRD severity (%) of CTB treatment
could reduce CRTRD in field and this treatment also increase the number of tubers
per plant and tuber fresh weight per plant. Moreover, this CTB treatment was also
increased nitrogen content, phosphorus content, potassium content, calcium
content, pH and organic matter after cropping. In addition, surviving Bacillus sp. strain
CaSUT 008-2 in soit amendments was also checked. The optical density of surviving
bacteria was 2.16+0.85x10%,,1.9840.32x10%, and 1.55£0.14x10® CFU/m|, at 1, 2 and 3
months respectively. The morphology of surviving bacteria was opaque colony
surrounded by mucus, similar to the bacteria mixed in the soil. This finding suggested
that Bacillus sp. strain CaSUT 008-2 was able to grow in the soil amendments and

can be used for reducing CRTRD and enhancing cassava yield.
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