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Pornpimon Chan-on 2008: Distribution, Source of Resistance and Biological Control of Erwinia
chrysanthemi pv. zeae Caused Stalk Rot of Hybrid Corn. Master of Science (Agriculture), Major Field:

Plant Pathology, Department of Plant Pathology. Thesis Advisor: Associate Professor Sutruedee

Prathuangwong, Ph.D. 120 pages.

Surveys were conducted during 2005-2006 to identify the distribution of bacterial stalk rot of com caused
by Erwinia chrysanthemi (Ech). All samples collected were tested positive for bacterial infection which
Kanchanaburi was the most prevalence, followed by Ratchaburi, Nakhonratchasima, Phetchabun, Saraburi, and
Lopburi with 40, 25, 20, 20, 15 and 10% disease incidence respectively. Three out of 85 Ech strains were most
virulent on sweet con cv. Insee2 and confirmed their typical species with 16S rDNA identification. The three
methods of inoculation technique were studies using pathogenic strain Ech11 (1x10° cfu/ml) and cv. Insee2
interaction with varying humidity, nitrogen fertilizer, and plant growth stage. Inoculation method of 14-day old stalk
plants with 48-h bacterial colony dipping tooth pick, predisposing by nitrogen fertilizer to soil (46-0-0) at 1g/3 kg plot
soil/ plant and the flooded seedling chamber covered with transparent plastic bag for 48 h before pathogen
inoculation, resulted in significantly higher level of disease severity (P<0.05), expressing rapid and faster rate of
disease development of visible symptoms initiated water-soaked, cell collapse and slimy rot lesions within 2 to 3-day
incubation. This improved method was used to evaluate the10 hybrid corn cultivars that could be identified their
resistant level into 3 groups including (I) high resistance cultivars, Pionior30A33, Pionior30Y87, KSC503, and Ban-
Souan which was lowest severity of water-soaked lesions at stalk and shoot in 6 days after inoculation (DAI), (1I)
moderate resistance cultivars, Sugar74, Sugar75, Hybrid3, and Hybrid10 with moderate severity of water-soaked spot
and stem rot in 3 DAI, and (III) susceptible cultivars, Pionior3012 and Insee2 with highest severity of soft rot at the
nodes, leaf collapse and rotten within 1-2 days after inoculation. A number of bacterial epiphytes and rhizospheres
obtained from healthy corn leaves and roots was evaluated for their antagonistic activity against Ech11 pathogen.
Five-out of 512 randomly selected strains were found to be antagonism in vitro as well as in greenhouse including
strains KCR20, KCL10, PCL17, LCR9, and KCR21 with their antibiosis and competition upon solid agar assay.
Significant difference in the reduction of stalk rot under field conditions of RCBD experiment was found which
KCR21 exhibited the most effective control by 75% disease reduction, whereas copper hydroxide decreased disease
incidence by 54%, followed by strains PCL17, KCR20, LCR9, and KCL10 by 71, 67, 56, and 46% respectively. The
most- two promising antagonist strains, PCL17 and KCR21 were identified as Bacilus subtilis and B. megateriun

respectively using biochemical standard method of 9" ed. Bergey’s Manual of Determinative Bacteriology.
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