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Inactivation of Escherichia coli in Surface Water of Saturated Soil with the
Pig Manure-based Liquid Fertilizers by Ultraviolet Radiation

Min-Kyeong Kim, Goo-Bok Jung, Seung-Chang Hong, Seong-Soo Kang, and Soon-Ik Kwon*

Department of Agricultural Environment, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

Liquid manure fertilizer drived from pig slurry is a valuable source of nutrients for crop production. However,
there is no study for environmental assessment regarding microbial quality to apply liquid manure fertilizer.
Therefore, this study aimed at quantifying the level of environmental impact on fecal coliform (Escherichia
coli or E. coli) survival in saturated soil such as paddy field. Surface water samples were collected up to
168 and 11 hours under natural sunlight and artificial ultraviolet radiation, respectively. The inactivation rate
of E. coli under natural sunlight increased gradually after 48 hours. However, the inactivation rate of E. coli
under artificial ultraviolet radiation increased linearly over time. Our findings suggested that the ultraviolet
radiation is the limited factor on E. coli survival in surface water of saturated soil. This result will provide
useful and practical guideline to applicators of agricultural soil in deciding appropriate handling and time
frames for preventing pollution of water quality for sustainable agriculture.
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Table 1. Chemical properties of SCB (Slunry Composting & Biofiltration) liquid fertilizer used.
pH EC T-N P,0Os KO CaO MgO Na,O Cu Zn
dS m' % mg kg --------
8.8 19.4 0.26 0.05 0.22 0.03 0.02 0.06 3.87 19.8
Table 2. Chemical properties of paddy soil before SCB fertilizer treatment.
) Exch. Cation
pH EC Avail. P>Os oM
K Na Ca Mg
(1:5) dS m" mg kg'] g kg'l --------------------- cmole kg ----m-mmemee e
Paddy soil 5.6 0.20 135 24.2 0.21 0.31 5.53 1.01
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Fig. 1. Changes of E. coli concentration in surface
water from the plot under natural sunlight in the soil.
Control, dark; Treat., natural sunlight.
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Fig. 2. E coli inactivation rate in surface water from
the plot under UV-B light in the soil. Control, dark;
Treat.,, UV-B light.
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