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Characteristics and control activity of copper hydroxide against pepper Phytophthora blight caused by

Phytophthora capsici
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National University, Cheongju, Chungbuk 361-763, Korea)

Abstracts : Characteristics and control activity of copper hydroxide against pepper phytophthora blight
caused by Phytophthora capsici were investigated in a greenhouse and a pepper field. Copper hydroxide
strongly inhibited the germination of zoosporangia and zoospores of P. capsici JHCS 2-5, showing ECs
value by 0.6 and 0.3 pg mL". With 1,040 pg mL" of copper hydroxide in a greenhouse it showed 80% of
the control value by soil-drenching application, while 16% by leaf-spraying. However, when it was treated
enough to runoff to soil by leaf-spraying application with 50 ml per a pepper plant, it controlled a pepper
phytophthora blight by 94.6% of control value. Copper hydroxide showed a high protective activity at 1
and 3 days before application, while no curative activity. In a field it showed a high activity of 91%, when
pepper plants were treated with copper hydorxide 4 times with a intervals of 10 days.
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Table 1. Assessment key for investigating disease
severity of pepper Phytophthora blight

Disease Percentage of wilting symptom
index in an adult plant.
0 No disease observed
1 less than 1%
2 more than 1% or under 5%
3 more than 5% or under 25%
4 more than 25% or under 50%
5 more than 50%
X
Disease >.(No. of diseased dlgégrsl;s o)
severity = ( )*x100
(%) 5% No. of plants
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Fig 1. Inhibitory effects of copper hydroxide on mycelial
growth, zoosporangium germination, zoospore release, and
zoospore germination of Phytophthora capsici JHCS 2-5.
Through the agar dilution method, inhibitory effect of the
fungicide on mycelial growth was performed on V-8 agar
medium amended with or without the indicated concen-
tration of copper hydroxide. To detect effects of copper
hydroxide on zoosporagium germination, zoospore release,
and zoospore germination, zoosporagis of P. capsici
JHCS 2-5 were harvested from an oatmeal agar media
where fluorescent lamps were itradiated after scratching
aerial mycelia.
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Fig. 2. Effect of copper hydroxide on the germination of
zoosporangium and the zoospore release from zoo-
sporangium. Zoosporangium germination was observed
under a light microscope after incubation for 8 hrs at
25°C without (A) or with (C) 1.04 ug mL" of copper
hydrocide. Zoosporangia from which zoospores released
were counted 8 hrs after incubation at 10°C without (B)
or with (D) 104 pg mL" of copper hydrocide.
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Fig. 3 Effect of copper hydroxide on pepper

Phytophthora blight in a greenhouse. With adjusting
1,040 pg mL', Copper hydroxide was applied by
soil-drenching or leaf-spraying one day before
inoculation with Phytophthora capsici JHCS 2-5. For the
inoculation, zoosporangia of P. capsici JHCS 2-5 were
harvested from mycelia incubated on oatmeal agar
media. Zoospores released from zoosporangia kept at
4°C for 3 hrs was drenched into the soil.
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A. Soil-drenching application B. Leaf-spraying application

Fig. 4 Wilting symptom of pepper inoculated with Phytophthora capsici JHCS 2-5. For the inoculation,
zoosporangia of P. capsici JHCS 2-5 were harvested from mycelia incubated on oatmeal agar media.
Zoospores released from zoosporangia kept at 4°C for 3 hrs was drenched into the soil. With adjusting
1,040 png mL", Copper hydroxide was applied by soil-drenching (A) or leaf-spraying (B) one day before
inoculation. Left pepper plants: treated with fungicide, right pepper plants: untreated control.
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Fig. 5. Control effect of copper hydroxide on pepper
Phytophthora blight according to the spray volume.
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Fig. 6. Persistent effect of fungicides on pepper
Phytophthora blight in a greenhouse. Fungicides were
periodically applied on pepper plants by soil-drenching.
Pepper plants were inoculated with zoospores released
from zoosporangia of P. capsici JHCS 2-5 which were
kept in 4°C for 5 hrs after adjusting the concentration
to 1 x 10* zoosporangia mL”.
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Fig. 7. Control effect of copper hydroxide on pepper
Phytophthora blight in the field Experiment of copper
hydroxide was designed by randomized block design
with 3 replicates. Pepper plants were treated with
copper hydroxide 4 times with intervals of 10 days.
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