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Disinfection of Phytophthora spp. in Recycling Nursery Irrigation
Water by Ozone Treatment
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Recycled irrigation water is a primary inoculum source of Phytophthora spp. and is capable of spreading
propagules throughout nursery cultivation. Ozonation is commonly used to disinfest the recycled irrigation
water; however, ozone has not been fully researched as a disinfectant for this purpose. In this study, zoospores
of four species of Phytophthora were exposed for 1~9 min to free available ozone at 0.1~0.3, 0.5~0.7, 0.9~1.2,
1.4~1.7 and 1.9~2.2 mg/l. Zoospores, mycelial fragments, and culture plugs of P. nicotianae also were exposed
to ozone concentrations ranging from 0.1 to 2.2 mg// for periods ranging from 1 to 9 min. In addition, ozon-
ated water was assayed monthly in 2004 and 2005 at two commercial nurseries, and quarterly in the first year
at two other nurseries in Suwon, for ozone and survival of pythiaceous species using a selective medium. No
zoospores of any species tested survived endpoint free ozone at 1.4 mg// while limited mycelial fragments of P,
nicotianae survived at 1.9 mg//, and mycelial plugs treated at the same level of ozone were able to produce few
sporangia. Phytophthora spp. were recovered only from nursery irrigation water with levels of free ozone at
0.3 mg/! or lower. The results of this study are essential for improving current ozonation sterilization.

Keywords : Control, Disinfection, Ozone treatment, Phytopthora spp., Recycling irrigation water
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Fig. 1. Relationship of Os dissolved concentrationt by treated
time from ozone generator in recirculating nutrient solution tank.
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Fig. 2. Recirculating hydroponic system for studying the efficacy
of ozone in controlling root rot of tomato caused by Phytophthora
capsici.
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Fig. 3. Disinfective effect of ozone on the zoospores of Phytoph-
thora capsici in recycled irrigation water according to treated
time. Each column represents the average of three repeated
tests with three samples per test. A standard error bar tops
each column.
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Fig. 4. Disinfective effect of ozone on the zoospores of Phytoph-
thora nicotianae, P. infestans, P. cinnamomi and P. capsici in
recycled irrigation water according to treated. Each column repre-
sents the mean mortality from six replicated dishes. A standard
error bar tops each column.

100 -

Mortality (%)
2

1 3 5 7 9
Ozone treated time (min)

Fig. 5. Disinfective effect of ozone on the mycelia of Phytoph-
thora capsici in recycled irrigation water according to treated
time. Treated mycelial fragments were cultured on V8 agar. Each
column represents the average of two repeated tests with three
samples per test. A standard error bar tops each column.
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Fig. 6. Disinfective effect of ozone on the sporangiums of
Phytophthora capsici. in recycled irrigation water according to
treated time and concentration. Each column represents the aver-
age of two repeated tests with 15 mycelial plugs per test. A stan-
dard error bar tops each column.

Table 1. Percent mortality of tomato plants after pathogen inocu-
lation into recirculating hydroponic tank with Phytophthora
capsici

Ozone treatments Weeks after inoculation”
(min)’ 2 4 6 8 10

1 0.0 5.6 5.6 16.7 222
3 0.0 0.0 5.6 5.6 16.7
5 0.0 0.0 0.0 5.6 5.6
7 0.0 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0

“Mean percent mortality.
YTomato plants were 55 and 58 days old at time of inoculation.
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