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Recently, food safety issue is of increasing public concern. Human pathogenic bacteria may be brought
into agricultural environments following the application of contaminated compost and finally enter mto
food chain. On the other hand, some pathogenic bacteria released into natural environments may become
viable but nonculturable (VNC) and escape being detected by conventional culture methods. Thus, this
study aims to develop culture-independent techniques for detecting viable cells of Escherichia coli, an
indicator bacterium of fecal contamination, in manure and soil for the biosafety assessment of agricultural
environments. Using these techniques, survival of E. coli in manure and soil was estimated. Moreover,
biosafety control of contaminated soil by solarisation was also investigated.

1. The direct viable counts and fluorescence in situ hybridization (DVC-FISH) using the ES445 probe
was developed for the specific detection of viable £. co/i in manure and soil. The method proved to be
very effective in differentiating viable from dead cells of E. coli, and in enumerating accurately the viable
cells of E. coli at the inoculum range of 107 to 10'® cells g dry weight in manure and soil, with good cell
recovery (33% and 51%, respectively). The method had higher sensitivity than the plate counting, as to
reveal higher viable counts of £.coli in cow manure and soil samples incubated for several weeks.

2. E. coli survived for much longer in the sterile (>44 weeks) than non-sterile (8-12 weeks) cow manure
and soil samples. E. coli entered into the VNC state after exposure to manure and soil for several weeks on
the basis of the DVC-FISH counts and the plate counts.

3. A microcolony-fluoresence in situ hybridization (WC-FISH) was developed for the enumeration of
viable E. coli in soil. Micro-colonies were formed by incubation on the 1/100 strength LB agar at 30°C for
16 h and those of E. coli were detected by the ES445 probe and enumerated by a micro-colony automatic
counting system (MACS). The method gave rapidly, automatically and specifically the counts of viable E.
coli in soil at a range of 10* to 107 cells g DW with a cell recovery of ca. 58%. The number of E. coli by
MACS was consistent with that by manual epifluorescent microscopy. E. coli was detectable in pot soil
throughout the cultivation period of Lettuce and Komatsuna by both uC-FISH and plate counting, and the
counts were 3-5 folds higher by the former than the latter in the late cultivation period.

4. Soil solarization in a greenhouse and an upland field was examined for the biosafety control of
contaminated soil. Soil solarization greatly increased soil temperature and effectively inactivated E. coli
introduced into soil with cow manure within 1 and 4 weeks in the greenhouse and upland field,
respectively.

These results suggest that E. coli can enter the VNC state in manure and soil environments, and can be
detected by the DVC-FISH and_ the uC-FISH. All these data would be useful for constructing the base of

biosafety assessment and conirol of agricultural environments,
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