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Effect of Temperature and Nutrition Affecting Oospore Formation of
Phytophthora capsici Causing Red Pepper Fruit Rot
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ABSTRACT: Sexual reproductive structure of Phytophthora capsici in vitro was round shape with
thick wall and 24.4 zm of diameter ranging 20-32.5 £ m. Oogonium was 26.7 12m (21-37.5 1m) and 6.5-
x 5.4 m (6-8 x 5-6 «#m) for antheridium as doughnut shaped. Since mycelial contact of the paired
cultures initiated right after inoculation, mycelial expansion phase was followed. Oospore mor-
phogensis could be divided into the four phases for reproducing adult oospores. The optimum tem-
perature for oospore reproduction was 20-24°C, whereas a retard trend for oospore formation was
at the temperature above 25°C. Korean squash agar medium showed a higher oospore formation
than the existing V-8 agar medium. Red pepper fruit agar medium was next. No oospore was
reproduced on the red pepper leaf medium. Diurnal light with 1800 + 300 and 800 + 300 Lux showed
rather retardation for oospore formation than dark conditions.
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Table I. Major component of the media used.

Medium Major component

V-8A V-8 juice 100 mi,CaCOy 2g

OA Oatmeal 30g

CA Carrot 200g

PDA Potato 200g, Dextrose 20g

RPSA Red pepper fruit 25g, Squash 25g,
CaCoO; 2¢g

RPFA - Red pepper fruit 50g, CaCO3 2g

SA Squash, each of 50,100,150,200g

RPLA Red pepper leaf 20g

*Agar; 18g/1000 ml
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Fig. 1. Development phases of sexual morphogen-
esis of P. capsict in vitro,
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Fig. 22

) Fig. 2-3
Fig. 2. Explanation of plate.

Fig. 2-4

Fig. 2-1. Mycelial expansion and preoogonial structure forming stage after paired culture of the fungus.

POS =preoogonial structure, Bar represents 7 pm.

Fig. 2-2. Oosphere formation after formed oogonial and antheridial structure. O=oogonium,

A =antheridium. Bar represents 5.0 um (x 1000)

Fig. 2-3. Immature oogonial formation. OW = oogonial wall, O = oogonium, A = antheridium. Bar represents

4.1 pm (x1000).

Fig. 2-4. Mature oospore formation. OOP = ooplast, OW = oogonium wall, [OW =inner oospore wall. Bar

represents 4.7 um (x 1000).

Table II. Size of oogonium, antheridium and oo-
spore produced by the mating A, and A, of P.
capsici on the media incubated for 3 weeks at 24°C.

Table III. Effect of different temperatures affect-
ing oospore formation of P. capsict cultured on the
natural media.

Size of sexual structure

Mediuma)
Oogonium  Antheridium Qospore
(LxW) pm
V-8A 26.3 6.8x5.6 23.7
(23-35.0) (6-8 x 5-6) (22-30)
0A 29.5 6.2x5.2 25.4
(21-32.5) (6-7x5-6) (20-30.5)
SA 27.2 6.5%5.4 24.3
(21-37.5) (6.8x5-6) 20-32.5)

@ SA: Squash Agar Medium, OA: Oatmeal Agar
Medium and V-8 juice Agar Medium.

Weekly Qospore No. (103/ml)
Incubation
Medium period 13 20 24 28 33 35°C
1 - 16 20 10 12 -
V-8A 2 - 50 75 45 30 -
3 - 108 123 95 55 -
1 - 09 22 10 11 -
SA% 2 - 38 73 383 23 -
3 - 103 159 95 48 -

o SA: Squash Agar Medium.
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Fig. 3. Effect of temperature affecting oospore
formation of P. capsici causing red pepper fruit rot
cultured on the V-8 juice agar medium for three
weeks.
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Table IV. Effect of light affecting oospore forma-
tion of P. capsici causing red pepper fruit rot cul-
tured on V-8 medium for 3 weeks at 24 °C.

Qospore No. (103/ml)

Isolate Diurnal condition Dark condition
1800+300  800+300

Imshil 2.4 3.4 13.2

Ay, Ay)

Tague x

Euisung 1.3 4.6 10.5

(Ay, Ay

Table V. Comparison with oospore formation of
P. capsict cultured on the red pepper medium.

Oospore No. (103/mi)

Medium
ExpI Exp 1 Mean
Red pepper®
leaf medium
Red rd)
e¢ peppe 49 5.2 5.5

fruit medium

2 Red pepper leaf medium: 20g of pepper leaves
was incorporated, and red pepper fruit medium
contained 50g of fruit plus CaCOjg, respectively.
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Table V1. Comparison with oospore formation of
P. capsier cultured on the red pepper medium.

Me diuma) Oospore No. (103/ml)
Expl Exp II Mean?

RPSA 3.4 3.0 3.2a
RPA 4.9 5.2 5.5ab
PDA 8.5 12.0 10.8b¢
V-8A 13.2 12.4 12.8¢d
0A 17.0 14.3 15.8de
CA 19.7 17.5 18.6¢
SA 18.2 15.8 17.0¢

@ RPSA: Red Pepper Fruit Squash Agar, RPA:
Red Pepper Fruit Agar, PDA: Potato Dextrose
Agar, V-8A: V-8 juice Agar, OA: Oatmeal Agar,
CA: Carrot Agar, SA: Squash Agar, respectively.
% Means in each column followed by the same let-
ter are not significantly different at p=0.05, ac-
cording to Duncan’s multiple range test.
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