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Abstract

Isolation frequency of resistant isolates of Phytophthora capsici to metalaxyl was reported to be 38.9% through
the resistance monitoring for metalaxyl in P. capsici causing pepper Phytophthora blight. Metalaxyl was very
effective to mycelium growth, while not to zoosporangium germination and zoospore release. ECso values of
metalaxyl in the inhibition of mycelium growth were 0.204, 0.151, 0.379, and 0.215 yug mL"' against each
isolate sensitive to the fungicide as P. capsici 06-119, 06-143, P08-7, and P08-31, respectively, whilst those
were 5.242, 5.724, 6.621, and 5.377 ug mL" in P. capsici 06-125, 06-155, P08-50, and P08-60. For the field
fitness, several factors, which were mycelium growth, zoosporangium germination, zoospore release, virulence
to pepper plants, and the zoosporangium and the oospore production, were investigated with 4 sensitive isolates
and 4 resistant isolates. Between 2 groups differentiated by the sensitivity of metalaxyl, there was no significance
in mycelium growth, zoosporangium germination, zoospore release, and virulence to pepper plants. However,
the zoosporangium and the oospore production in each resistant isolate, which were related to survival of P.
capsici in fields, were superior to those of sensitive isolates. Based on results of this study, it was suggested
that the increase of the percentage of resistant isolates to metalaxyl resulted from the high capacities of the
zoosporangium and the oospore production.
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Fig. 1. Isolation percentage of Phytophthora capsici isolates
sensitive and resistant to metalaxyl collected from infected
pepper plants in 2008. Resistant isolates to metalaxyl were
determined with a criterion of 1.0 ug mL" as ECso value.
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Fig. 2. Distribution of ECsy of metalaxyl in isolates of Phytophthora
capsici causing pepper Phytophthora blight.
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Fig. 3. Effects of metalaxyl on mycelium growth (A), zoosporangium germination (B) and zoospore release from zoosporangium
(C) of Phytophthora capsici isolates sensitive and resistant to the fungicide.
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Fig. 4. Effect of metalaxyl on the elongation of germ tube of Phytophthora capsici 06-119 sensitive to metalaxyl and P. capsici
resistant to the fungicide.

€0 100 100
A 020 m25T B C
: st L "]
%m- 9 . =
E g5|J- 3
2
=y E Em-
§ 30 = =
E 25 1 o | H
0 0 e ] e
I % 8 I I &8 % Iz s I I &8 8§ I 1 8 8 I I 8 8
z & 0~ %2 B g g8 83 = & N % B od#4 g B = & N 2 B # g B

Fig. 5. Mycelial growth (A), zoosporangium germination(B) and zoospore release from zoosporangium (C) of Phytophthora capsici
isolates sensitive to metalaxyl (06-119, 06-143, P08-7 and P08-31) and resistant to the fungicide (06-125, 06-155, P08-50 and
P08-60). Mycelium growth was investigated by measuring colony diameter of each isolate after incubation on V-8 juice agar medium
at 20C and 25°C for 4 days. For zoosporangium germination, germinating zoosporangia were measured under a microscope after
incubation for 4 hrs at 25°C. To investigate zoospore release from zoosporangium, zoosporangia from which zoospores released out
were measured after incubation for 3 hrs at 4C.
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Fig. 6. Virulence of Phytophthora capsici isolates sensitive to
metalaxyl (06-119 and 06-143) and resistant to the fungicide
(06-125 and 06-155) for a pepper cultivar sensitive to Phytophthora
blight as Chammani, and 5 cultivars resistant to Phytophthora
blight as Subiyeok, Kangryek-yamujin, Tokyacheongcheong,
Sinsege, PR keumgochu and PR Galmuri.
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polymerase activity in isolated nuclei from Phytophthora
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Fig. 7. Production of zoosporangia (A) and oospores (B) of Phytophthora capsici isolates sensitive to metalaxyl (06-119, 06-143,
P08-7 and P08-31) and resistant to the fungicide (06-125, 06-155, P08-50 and P08-60). The number of zoosporangia per cm’ was
counted after incubation on oatmeal agar medium at 25C for 3 days following removing mycelia on the medium. The number of
oospores per cm” was measured after incubation on V-8 juice agar medium at 20C for 4 days.
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