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ABSTRACT: Each of 103 isolates of Phytophthora capsici was obtained from diseased red pepper
plants randomly belonged to either the mating type A, or the mating type A,. Fifty four isolates
were classified as mating type A,, and 49 isolates were classified as mating type A,. Oospores were
formed in each combination of isolates between A, or A, on 5% V-8 juice agar except one

combination.
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The Pytophthora blight of red pepper has been
one of the main destructor for red pepper produc-
tion in Korea. The Phytophthora blight occurred
509% in average in 12 fields among 50 fields inves-
tigated at the main red pepper production area:
Euiseong, Jungweon and Imshil in Korea(Lee ef a/ ;
1987).

Phytophthora capsici was known as one of heter-
othalic Phytophthora species which has two mating
types A; and A,(Ribeiro et al.; 1975). Savage(1968)
and Kamjaipai et a/.(1978) reported oospore forma-
tion by the pair-culturing of the mating type A, and
A;. Oospore formation was also reported between
different species such as P. capsici and P. arvecae, P.
cinamomi(Savage ef al.; 1968).

Oospores play an important role as overwinter-
ing structure and primary inoculum source. Since
Korean farmers cultivate the red pepper continu-
ously in their field, increased primary inocula were
suggested to attribute to epidemics of the Phyto-
phthora blight. Vulnerability of some red pepper
resistant to P. capsici also suggested that path-
ogeni¢ variation might be due to frequent oospore
formation possibly pathogenically different mating
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types in farmers fields. This study aimed to deter-
mine the mating types and their frequency of P.
capsici.

Materials and Methods

Isolation of P. capsici: Diseased plants were
collected from Euiseong in Kyeongbuk province,
Geumsan in Kyeongnam province, Imshil in Jeon-
buk province, Kwangsan in Jeonnam province,
Jungweon and Eumseong in Chungbuk province,
Cheonan in Chungnam province; Suwon and An-
seong in Kyeonggi province. Diseased samples
were collected from the mid-May through the early
October. Diseased samples included plants showing
wilting symptom only, discolaration on the base of
stem with root rot symptom, and discoloration on
the base of stem without root rot symptom. Two or
three diseased red pepper plants were collected
from each field. The total 103 isolates of P. capsici
were obtained from the diseased samples: fifty
eight isolates from Euiseong, 21 isolates from Im-
shil, 10 isolates from Jungweon and 14 isolates
from other six areas. A piece of infected tissue was
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dipped in 5% sodium hypochloride for 2-3 min and
blotted dry after rinsing with sterilized water. The
infected tissue was placed on water agar and in-
cubated at 27°C. After two days the mycelium tip
grown on water agar was transferred to the fresh
water agar for 2-3 times for pure isolation. For the
isolation from old infected tissues, red pepper seed-
lings were used as baiting for P. capsici and isola-
tion was made with newly infected tissues. Identifi-
cation of P. capsici was made under microscope by
investigation of swollen and club-like mycelium
with no septa, and globose with taper sporangium.
The culture on PDA showed no aerial mycelium
growth. The culture was maintained on PDA. For
determination of oospore formation, the 5% V-8
juice agar containing 0.2% CaCOs; was prepared by
filtering with three folds of filter paper. The clar-
ified media was added with 2% Bacto agar pow-
der.

Mating of the isolates: The mating type A, and
A; were provided from Dr. Y.H.Yuy, the Korean
Jinseng and Tabacco Research Institute, originally
obtained from Dr. W.H Ko, University of Hawaii,
USA. Each of P. capsici isolates was transferred to
the same Petri-dish approximately 2 cm apart and
then ipcubated for three days at 24C in dark.
Presence of oospores was investigated in the zone
of both isolates mycelium present under micro-
scope. Each of ten isolates of mating type A, and
mating type A, was chosen randomly for oospore
formation test.

Results and Discussion

Both mating type A, and A, were identified
based on oospore formation when 103 isolates of P.
capsici were tested by pair-culturing on V-8 juice
agar. Frequency of each mating type appears to be
similar; 52.4% of the mating type A, and 47.6% of
the mating type A,(Table 1). Similar distribution
frequency of both mating types of P. capsici sup-
ports that oespore is a means of continuous pres-
ence of soilborne inoculum in the Phytophthora
blight of red pepper. Increase of oospore density
following cultivation of red pepper without rota-
tion might be one of the major reasons of the
epidemics of Phytophthora blight especially in
Euiseong area.

Number of oospores was variable depending

61

Table 1. Number of isolates determined as mating
type A, and A, of P. capsici obtained from dis-
eased samples of different areas in Korea.

Diseased samples No.of  No.of mating type
from Isolates A, A,
Euiseong 58 31 27
Imshil 21 10 11
Anseong 5 2 3
Jungweon 10 4 6
Kwangsan 3 2 1
Eumseong 2 1 1
Cheonan 2 2 0
Kumsan 1 i 0
Suwon 1 1 0
Total 103 54(52.4%) 49(47.6%)

upon each combination of the isolates between
mating type A; and A;(Table 2). No oospore forma-
tion was also observed in a combination between
the isolate I-2 and J-2 even when repeated twice.
Although oospores were reported to be produced
either by matings
medium(Ribeiro et al; 1975) or by maintaining a
single zoospore culture in different condition
(Savage et al.: 1968), our results indicated that V-8
juice agar medium was useful for oospore forma-
tion and that both mating types were present
among isolates of P. capsici obtained from the
diseased plants in the field.

on a semisynthetic

Qospores of P. capsici were produced at the end
zone where each mycelium met in pair cu-
turing(Fig.A). The oospore was pale yellow and
globular in shape, which included the humplike
antheridium. The size of fully mature oospores was
32.5-35.0 um in diameter, however, oospores at the
éarly stage for growth of 2-3 days after mating
were 26.0-28.0 um in diameter. The average diame-
ter of oospores was 33.75um for mature oospores
and 27.5um for developing oospores. Oospores of
Phytophthora species were generally 7-10 zm at the
oogonial expansion stage and 20-30um at dense
mature stage(Erwin et al. 1971). The size of P.
capsici ranged from 20.4 to-30.0um when the iso-
lates from pumpkin were measured(Kamjaipai et
al.: 1978). The size of oospores was also variable
depending upon Phytophthora species and ranged
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Table 2. Differences in oospore formation frequency of each combination between the mating
type A, and A, of P. capsici.

Mating type Mating type A, and oospore formation
A, E-1-4 E-3-2 E-9 I-1 I-5 J-2 M-1-1 K-2 A-1-3 C-1

E-1-1 ++@ + ++ ++ ++ + ++ + + +
E-2-1 ++ + ++ ++ ++ + ++ ++ ++ +
E-3-2 ++ ++ ++ ++ ++ + ++ ++ ++ +
I-2 ++ + + + ++ — + + + +
-7 ++ + ++ ++ ++ + ++ + + +
J-7 ++ + ++ ++ ++ + ++ ++ 4+ +
J-4 ++  + ++  ++ 4 = S
M-2 ++ + ++ ++ ++ + +—+ ++ ++ +
K-1 ++ + ++ ++ ++ + ++ ++ + +
A-1-4 ++ + ++ ++ ++ ++ ++ + ++ +
5-2 ++ + ++ +-+ ++ + ++ ++ ++ +

@-: No oospore formation was observed; +: one to ten oospores were observed, and ++: more than 10
oospores were observed culture on V-8 juice agar per a petri-dish.

Fig A-E.Development of oospores in pair-culturing of P. capsici on 5% V-8 juice agar containing 0. 2%
CaCO,(A: Pair-culturing, B and C: Qogonium formation, D: Oospore formation by fusion antheridium
with cogonium, E: Oospore viewed with the Scanning electron microscope, Hitachi S$-570, 25KV, 2,000X)
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from 18-20 um for P. nicotianiae var. pariasitica to
37-44 um for P. megasperma(Ribeiro et al.: 1975).

Oospores of P. capsici were produced by the
antheridium penetration to oogonium(Fig.B),
growing through antheridium and developing into
globose oogonium(Fig.C). The oospore was obser-
ved with the typical outer and inner oogonial
membrane, lipid and ooplast(Fig.D). The anther-
idium remained like a funnel shape structure
around the base of mature oogonium(Fig.E).

Yu ef al(1981) investigated on cultural condi-
tions such as cultural temperatures, media for
growth and sporulation for Korean isolates of P.
capsici. The temperature 25C and pH 6.0 appeared
to be proper for mycelial growth. Sporulation
required for culturing under continuous fluorecent
light(Yu et al.: 1981). For chemical control of the
Phytophthora blight, Kim et @/.(1982) tested several
fungicide application showing some efficacy of the
application. Since then ten fungicides were regis-
tered for control of the Phytophthora blight in
pepper.

In terms of the primary inoculum sources, factors
affecting survival and germination of oospores
might be important in disease cycle. Erwin and
McCormick(1971) reported that germination of
oospores of P. megasperma var. sojae was favored
around 24-27C than 15, 18 or 30C. In nature, it
appears undoubtedly to be an important factor to
determine what soil temperature is more conducive
for germination of oospores and causing diseases
early in the corp season. Kim et al.(1975) reported
that incidence of the Phytophthora blight occurred
from Mid-July in Suweon, however, Cho et al,
(1987) observed the incidence of the disease was as
early as Mid-May right after transplanting of the
pepper. Therefore, further understanding on over-
wintering nature like oospores and possibly reduc-
tion in the primary inoculum by cultural or chemi-
cal means might contribute to establish a satisfac-
tory control measure in the fight against the dis-
ease.
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