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ABSTRACT

Escherichia coli and Salmonella spp infections associated with vegetables
crops have occurred with increasing frequency in recent years. Contaminated manure
and polluted irrigation water are probable carriers for the pathogen in cropping
systems. Therefore, the contaminated fresh vegetables exporting to EU markets are
the major accusation in obstruction. In order to reduce an obstruction, guideline for
decontamination and development the methods for detection of both pathogens were
the aim of this study. Since conventional methods for detection of both pathogenic
bacteria require several days and labors, molecular biology technique is ideally
appropriate solution. The research works consisted of 1) comparison of detection
methods included BAM, 3M Petrifilm and real-time PCR with pure cultures of E. coli
ATCC 25922 and S. typhimurium ATCC 13311 were derived from the Department of
Medical Science, Ministry of Public Health of Thailand. The agricultural of 100
samples of vegetables, soils, waters, organic fertilizers and animal feces (26, 32, 17, 9
and 16 samples, respectively) were also determined for contamination. 2)
quantification of contamination of both pathogens in composted animal manure and
effect of composting on dynamic population of both pathogens. Composting of two

materials; poultry layer and cow feces were carried out and quality comparison was



done between composted and non-composted manures. Sample collections and
determination of treatments for E. coli and Salmonella spp. were evaluated at interval
of 1, 3,5, 7, 14, 21, 35, 42, 56, 70, 84, 96, 112, 126 and 140 days. Materials quality
changing included C:N ratio, electrical conductivity (EC), organic matter (%OM),
temperature (Tm) and pH values, and decreasing of both pathogens were statistical
evaluation of treatment effects by Peason’s correlation. 3) dynamic population of
both pathogens was periodically examined after composted cow manure application
for vegetable growing under natural environmental conditions. In the last
consequence experiment, split-plot block design was carried out. Types of
vegetables; asparagus, kale, coriander, stink weed and peppermint were assigned for
main plots. Subplots were the application of composted cow manure, non-composted
cow manure and without manuring.

Real-time PCR assessment was not significantly different from plate count
techniques as BAM and 3M Petrifilm methods. It also showed high sensitivity
(100%) on counting pure culture samples. Additionally, this method reduced
materials, area, labor, time and device. Completely decontamination of E. coli and
Salmonella spp. in poultry layer and cow feces composting were occurred at 70 to 98
days, respectively. Composting of manures reduced the values of C:N, %0OC, %0OM
and pH of the materials whereas EC values became higher with time of composting
duration. On the other hand, temperature in the two composted materials reached
highest at 66.7 and 60.3°C after incubation for 1 to 14 days. Thereafter, it
consequently declined until becoming stable similar to that of nearby environment.
Decreasing of both microbes was significantly correlated with the change of all
mentioned factors.

Although, application of composted cow manure for growing vegetables had
decontaminated E. coli in soil and vegetables but it still appeared in non composted
manure treatments. For Salmonella spp., contamination was found in all soil samples
but it was not infected on vegetables. Similar results in non composted manure were
found the same as E. coli. In conclusions, the real-time PCR could be an alternative
appropriate tool for detection of E. coli and Salmonella spp. contamination in
agricultural samples. Moreover, from this finding we ensure that composting of

animal manure, especially chicken layer and cow manure, for 70 to 98 days before
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using as organic fertilizer for vegetables cultivation can be absolutely
decontamination of both pathogenic bacteria. Thus, the products will be safe for

producers and consumers and the quality is qualified for export as well.
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