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Mycological Characteristics of Phytophthora nicotianae var. nicotianae
Causing Phytophthora Rot of Strawberry and Resistance of
Strawberry Cultivars to the Pathogen
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ABSTRACT : Mycological characteristics of Phytophthora nicotianae var. nicotianae SPC10 (Al type)
causing Phytophthora rot of strawberry and the resistances of 11 strawberry cultivars against the
pathogen were examined. Optimum temperature for the mycelial growth of the pathogen was obtained
in the range of 30~35°C, and the growth was completely stopped under 13°C or over 42 °C. Aerial
mycelia were abundant on oatmeal agar (OMA), V-8 juice agar (V8A) and lima bean agar (LBA) medium,
although there were slight differences, however, on cornmeal agar (CMA) medium, it was a shape of
stellate without aerial mycelia. The colony shape on potato dextrose agar (PDA) medium was rough and
irregular whereas the mycelial growth was slow, and some aerial mycelia were only produced in the
middle of PDA medium. Optimum temperature for sporangial formation was 30°C, and zoospores were
mostly released at 25°C from the sporangia. Sporangia were more produced in C/Z solution with pH 5.
0~6.0 than sterilized distilled water (SDW) and distilled water (DW), and zoospores were also released
much more than other solutions. Eleven strawberry cultivars such as Reiko, Hokowase, Eyeberry,
Akaneko, Sistakara, Toyonoka, Nyoho, Sulhong, Suhong, Myhong and Wonkyo #3104 revealed the disease
incidence up to 88.9~100% by the leaf inoculation with mycelial disk. However, Nyoho and Suhong
showed higher level of resistance against the pathogen by root inoculation.

Key words : pathogenicity, Phytophthora nicotianae var. nicotianae, Phytophthora rot, resistance cultivar,
strawberry, zoospores.
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Fig. 1. Mycelial growth of Phytophthora nicotianae var. ni-
cotianae SPC10 on PDA according to the incubation tem-
perature.
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Table 1. Effects of media on mycelial growth of Phytoph-
thora nicotianae var. nicotianae SPC10 after incubation for 3
days at 30°C and 35°C

Linear growth (mm)* Aerial mycelia®
Medi g (mm) y Colony

30°C 35°C 30°C  35°C  pattern
PDA 43.0e 39.3e + + arachnoid
CMA  44.0de 44.7de - - stellate
V8A 65.0b 64.3b ++ ++ cottony
LBA 54.3c 50.7cd ++ ++ cottony
OMA  72.7a 70.3ab +4++ +++  cottony

“Each value represents the mean of 5 replications. Means
within the column followed by the same letter are not sig-
nificantly different (P<0.05) according to the Duncan's mul-
tiple comparison test.

*The formation was inspected with the naked eye. + to +++;
denotes increasing formation, —; no formation.
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Fig. 2. Number of zoosporangia and rate of zoospores for-
mation of Phytophthora nicotianae var. nicotianae SPC10 ac-
cording to the incubation temperature. The isolate was pre-
cultured on V-8 juice agar for 4 or 5 days at 30°C, and in-
cubated in C/Z solution adjusted to pH 6.5 for 24 hours at
the various temperatures.

Table 2. Effects of culture solutions and pHs on zoosporan-
gia formation of Phytophthora nicotianae var nicotianae SPC
10

No. zoosporangia formation (200 X field)*

PH — sl Sterilized water _ Distilled water
5 s64a 2.9cd 12.7bc

6  542a 2.4d 13.6b

7 13.6b 1.7d 6.3bcd

8 6.2bcd 2.4d 4.9bcd

9 8.4bcd 4.1bcd 9.7bcd

*Each value represents the mean of 10 replications. Means
within the column followed by the same letter are not sig-
nificantly different (P<0.05) according to the Duncan's mul-
tiple comparison test.
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Table 3. Resistance of 11 strawberry cultivars to infection
by Phytophthora nicotianae var. nicotianae SPC10

% Rate of diseased plants by

Cultivar -
Mycelial disk® Zoospore suspension® Control
Reiko 100 100 0
Hokowase 94.4 80 0
Eyeberry 94.4 100 0
Akaneco 100 100 0
Sistakara 100 100 0
Toyonoka 88.9 100 0
Nyoho 944 0 0
Sulhong 100 100 0
Suhong 94.4 0 0
Myhong 100 100 0
Wonkyo #3104 94.4 100 0

*Values were examined after leaf inoculation for 15 days with
mycelial disk, and indicate means of 6 replicates.

"Values were examined after root inoculation for 20 days with
zoospore suspension, and indicate means of 5 replicates.
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