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While searching for healthier diets, people became more attentive to agricultural organic products. However,
organic foods may be more susceptible to microbiological contamination because of the use of livestock
manure compost and liquid manure, potential sources of pathogenic bacteria. This study was undertaken to
investigate the persistence of Salmonella enterica, Escherichia coli O157:H7, and Listeria monocytogenes in
soil, liquid manure amended soil, and liquid manure. Loamy soil, liquid manure amended soil, and liquid
manure were inoculated with S. enterica, E. coli O157:H7, and L. monocytogenes. Samples were incubated in
consistent moisture content at 25°C. Samples had been periodically collected during 120 days depending on
the given conditions. S. enterica and E. coli O157:H7 survived over 120 days in loamy soil and over 60 days
in liquid manure amended soil, respectively. L. monocytogenes decreased faster than other pathogens in soil.
8. enterica, E. coli O157:H7, and L. monocytogenes survived for up to 5 days in liquid manure. S. enterica and
E. coli O157:H7 in soil decreased by 2 to 2.5 log CFU g'1 for 120 days. S. enterica and E. coli O157:H7 in
liquid manure amended soil decreased slowly for 21 days. However, S. enterica, E. coli O157:H7, and L.
monocytogenes sharply decreased after 21 days. S. enterica, E. coli O157:H7, and L. monocytogenes in soil
increased by 0.5 to 1.0 log CFU g'1 for 7 days. Foodbome pathogens in soil and liquid manure amended soil
gradually decreased over time.
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Decimal reduction time (DRT) for S. enterica, E. coli O157:H7, and L. monocytogenes in soil, liquid manure amended soil,
and liquid manure at 25°C.

Pathogens Treatment Regression equation R DRT (days)
Soil LogioA = -0.0223¢ + 8.5095 0.79 44.8

S. enterica Soil+liquid manure LogioA = -0.0891¢ + 8.396 0.94 11.2
Liquid manure LogioA = -8.4818¢ + 8.4818 0.94 0.1
Soil LogioA = -0.021¢ + 9.0525 0.79 47.6

E. coli O157:H7 Soil+liquid manure LogiA = -0.0921¢ + 9.2715 0.97 10.8
Liquid manure LogioA = -1.9505¢ + 9.1664 0.83 0.5
Soil LogiA = -0.0672¢ + 8.0657 0.81 14.8

L. monocytogenes Soil+liquid manure LogioA = -0.0772¢t + 74778 0.92 12.9
Liquid manure LogioA = -1.552¢ + 7.3999 0.95 0.6
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Introduction
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Table 1. Chemical properties of the liquid manure used in the experiment.

pH EC T-N T-P,0s T-K,O
dS m™) %
9.3 12.53 0.25 0.12 0.27
Table 2. Chemical propetties of the soil used in this study.
1
pH OM Av.P,05 Exch.(cmol(+) kg") . T-N
. A ¢ NH, (mgkg") o
(1:5) (gkg") (mgkg") K Ca Mg Na (%)
6.4 14 181 0.22 6.6 2.4 0.1 10 0.11
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Results and Discussion
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Fig. 1. §. enterica survival in soil, liquid manure amended
soil, and liquid manure at 25°C (#=9, error bars=SD).
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Table 3. Decimal reduction time (DRT) for S. enterica, E. coli O157:H7, and L. monocytogenes in soil, liquid manure amended

soil, and liquid manure at 25°C.

Pathogens Treatment Regression equation R DRT (days)
Soil LogjoA = -0.0223¢ + 8.5095 0.79 44.8

S. enterica Soil+liquid manure LogioA = -0.0891¢ + 8.396 0.94 11.2
Liquid manure LogioA = -8.4818¢ + 8.4818 0.94 0.1
Soil LogioA = -0.021¢ + 9.0525 0.79 47.6

E. coli O157:H7 Soil+liquid manure LogioA = -0.0921¢ + 9.2715 0.97 10.8
Liquid manure LogioA = -1.9505¢ + 9.1664 0.83 0.5
Soil LogioA = -0.0672¢ + 8.0657 0.81 14.8

L. monocytogenes Soil+liquid manure LogiA = -0.0772t + 7.4778 0.92 12.9
Liquid manure LogioA = -1.552¢ + 7.3999 0.95 0.6
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Fig. 2. E. coli O157:H7 survival in soil, liquid manure
amended soil, and liquid manure at 25°C (#=9, error bars=SD).
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Fig. 3. L. monocytogenes survival in soil, liquid manure
amended soil, and liquid manure at 25°C (#=9, error bars=SD).
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