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ABSTRACT - Microbial contamination in agricultural water is a critical concern for the safety of fresh produce, as con-
taminated water used for irrigation or post-harvest washing can transmit pathogens. This pathogen transfer leads to foodborne
illnesses. In this study, we monitored microbial contamination levels in agricultural water from diverse sources, including
stream water, reservoirs, and groundwater, from 2021 to 2023. We also evaluated the effectiveness of ultraviolet (UV) disin-
fection in reducing microbial contamination. The results demonstrated that Escherichia coli contamination levels differed
depending on the water source. Stream water exhibited an average concentration of 0.95+1.23 log CFU/100 mL, reservoirs
averaged 0.76+1.07 log CFU/100 mL, groundwater demonstrated the lowest contamination with an average of 0.1+0.47 log
CFU/100 mL, and other sources averaged 0.6+0.87 log CFU/100 mL. UV disinfection tests demonstrated that the UV dose
for 99.9% microbial inactivation ranged from 1.2 to 1.6 mW/cm’:sec for distilled water and 2.0 to 2.7 mW/cm®sec for
untreated agricultural water. Pre-treated agricultural water, enhanced through flocculant treatment, exhibited higher UV trans-
mittance, thereby requires a lower UV dose for a 3-log microbial reduction compared to untreated water. While UV transmit-
tance decreases were associated with reduced disinfection efficiency, the UV doses tested consistently achieved 99.9%
microbial reduction within seconds, regardless of water quality. These findings indicate that UV disinfection, particularly
when combined with pre-treatment, is a highly effective strategy for mitigating microbial risks in agricultural water.
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Fig. 1. Geographical map and sampling sites of the Republic of
Korea.



Table 1. Sampling sites of agricultural water by crops and water source
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Crops Year Stream water Reservoir Groundwater Other sources"

2021 102 19 120 2

Napa_cabbage 2022 144 35 168 8
2023 119 19 137 2

2021 20 5 44 2

Cabbage 2022 12 10 43 0
2023 21 16 36 6

2021 0 0 183 16

Lettuce 2022 33 0 257 0
2023 22 0 178 0

2021 15 0 36 0

Iceberg_lettuce 2022 33 6 54 0
2023 28 12 38 0

2021 2 8 66 2

Chives 2022 9 12 85 4
2023 6 8 57 2

2021 0 0 60 0

Perilla_leaf 2022 0 0 57 0
2023 0 0 92 0

2021 0 0 36 0

Water dropwort 2022 11 0 53 0
2023 22 0 63 0

2021 139 32 545 22

Total 2022 242 63 717 12
2023 218 55 601 10
Total 599 150 1,863 44

! Other sources: non-natural water sources such as rainwater, taq water and water stored in containers.
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Table 2. Concentration of coliform and E. coli by water source
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Coliform E. coli
Water
sources Year n Mean +SD Mean £SD P Detected samples
(log CFU/ 100 mL) (log CFU/ 100 mL) (E. coli>0)
2021 139 3.08+1.04%) 1.71£1.09* 105 (75.54%)
2022 242 2.56+1.33° <0.001 0.43+0.8° <0.001 77 (31.82%)
Stream water
2023 218 1.77£1.55° 1.05+1.4° 91 (41.74%)
Total 599 2.39£1.45 0.95+1.23 273 (45.81%)
2021 32 2.76£1.14* 1.22+£1.07* 20 (62.50%)
. 2022 63 3.15+1.25° <0.001 0.29+0.58° <0.001 21 (33.33%)
Reservoir
2023 55 1.82+1.78° 1.04+1.3* 24 (43.64%)
Total 150 2.57£1.56 0.76+1.07 65 (43.62%)
2021 545 0.81£1.19* 0.07+0.38° 21 (3.85%)
2022 717 0.77£1.23% 0.02 0.04+0.27° <0.001 22 (3.07%)
Ground water
2023 601 0.63+1.13° 0.19+0.68* 51 (8.49%)
Total 1,863 0.71£1.17 0.1+0.47 94 (5.05%)
2021 22 2.3+0.99* 0.86+£0.91* 12 (54.55%)
2022 12 2.12+1.96" 0.95 0.09+0.27° 0.04 2 (16.67%)
Other sources
2023 10 2.21£2.35% 0.65+1.05% 3 (30.00%)
Total 44 2.23£1.62 0.6+0.87 17 (38.64%)

DTukey’s significance letter for each group: different superscript letters within the same column indicate statistically significant differ-
ences between means as determined by Tukey's multiple comparison test (P<0.05).
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Fig. 3. UV disinfection efficacy on three major foodborne pathogens isolated from agricultural water at different pretreatment levels (A)
Escherichia coli ET19, (B) Salmonella enterica ST13, (C) Listeria monocytogenes LT7.
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