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Koji FusiTa**, Norio NAKAZAWA*** | Chimao FUKUSHIMA' and Yukio HARADA'' :
Phytophthora Fruit Rot of Apple, Japanese Pear and European Pear Caused
by Phytophthora syringae (Kleb.) Kleb.

Abstract

A new fruit rot disease widely occurred on stored apple fruits (Malus pumila Miller var. domestica
Schneider) during the years of 1989-1990 and 1990-1991 in Aomori Prefecture. A Phytophthora sp. was
isolated from the rotted fruits. In 1991, the same fungus was isolated from rotted fruits of Japanese pear
(Pyrus serolina Rehder var. culta Rehder) and European pear (Pyrus communis L. var. sativa de Candolle)
as well. Zoospore inoculation reproduced the symptoms on unwounded fruits of apple, Japanese pear, and
European pear. The mycelial colony formed very characteristic ‘rose’ shaped growth zones on CV-§ A
medium. The temperature for growth ranged from 0°C to 25°C with the optimum at 20°C. Sporangium was
ovoid with a short pedicel, and non-deciduous, with a scarcely papillate apex. Hyphal swellings were
present. Sexual organs developed in a single strain culture. Qogonium was spherical, thick wall, and
almost completely filled with oospore. Antheridium was usually paragynous, and unicellular. Based on
these morphological and cultural characters, we identified the causal fungus as Phytophthora syringae
(Kleb.) Kleb. This paper is the first report on the occurrence of P. syringae in Japan.

(Received May 25, 1994)
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Table 1. Pathogenicity of Phytophthora sp. isolated 50
from apple, Japanese pear and European
. . KU-10
pear to respective host fruit ) 40 r —
of ] é MON-9113
Test fruit No ,0 NO,Of 730t ———
nd variety® Isolates fruits fruits 5 MOS-916
a inoculated diseased | b | T
>
Apple : Fuji S-040 5 4 5
i S 10}
Vista Bera S-040 4 2 S
Japanese pear = \1o\.0113 3 3 of—e >
Chojuro L L L : . : L
European pear : MOS916 5 5 0 5 10 15' 20 25 30
La France Temp.°C
Fig. 1. Hyphal growth of Phytophthora sp. KU-10,

a) Inoculated by immersing fruits in zoospore suspen-
MON-9113 and MOS-916 isolates at various

sion for 48 hr at 10°C or 15°C.

Table 2.

temperatures after 6 days on CV-8 A.

Morphological comparison between the present fungus and Phytophthora syringae

Item

The present fungus

P. syringae®

Sporangia : Shape
Size
av. L/B ratio

Apex
Other character

Ovoid, Obpyriform,

Ellipsoid, Spherical

23-60%20-35 xm (KU-10)

25-63x15-35 gm (MON-91119)
25-55%20-35 gm (MOS-9179)

1.5 (KU-10, MON-9111), 1.3 (MOS-917)
Scarcely papillate

Non-deciduous

Ovoid, Obpyriform,
Ellipsoid, Spherical
40-75xX30-42 ym

<1.6
Scarcely papillate
Non-deciduous

Sporangiophores Simple sympodia Simple sympodia
Pedicels <bum <5 um
Hyphal swellings Present Present
Mycelia in agar culture Rossete Rossete
Antheridia : Cell Unicellular Unicellular

Size 10-13x5-8 um (KU-10) 10X7 ym

Position on oogonia

8-13X5-8 ym (MON-9111)
8-13X5-10 um (MOS-917)
Usually paragynous

Usually paragynous

Oogonia : Surface
Size

Smooth

20-38 gm, av. 33 gm (KU-10)
23-40 gm, av. 31 gm (MON-9111)
25-38 ym, av. 31 gm (MOS-917)

Smooth
av. 33 um (max. 46 pm)

Oospores : Wall thickness
Size

Other character

2-2.5 um

15-35 gm, av. 27 gm (KU-10)
20-38 um, av. 30 um (MON-9111)
23-33 um, av. 29 um (MOS-917)
Almost or quite

filling the oogonium

2 ym
18-36 X 17-25 m

Almost or quite
filling the oogonium

Hyphal growth temp. . Min. 0°C <5°C
Opt. 20°C 20°C
Max. 25°C 23°C

a) After Stamps, D.]J. et al.?, Waterhouse, G.M. & Waterston, J.M.'?, and Waterhouse, G.M.*®

b) Isolate from apple fruit.

c) Isolate from Japanese pear fruit.
d) Isolate from European pear fruit.
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Explanation of plates

Plate I
Symptoms of Phytophthora fruit rot on apple, Japanese pear and European pear, due to Phytophthora syringae.
Apple cv. Mutsu, naturally infected.
Japanese pear cv. Nijusseiki, naturally infected.
European pear cv. La France, naturally infected.
Apple cv. Fuji, caused by zoospore inoculation.
Japanese pear cv. Chojuro, caused by zoospore inoculation.
European pear cv. La France, caused by zoospore inoculation.

Y U W DD

Plate I1
Morphology of Phytophthora syringae isolated from Apple, Japanese pear and European pear fruits.
1. Colony of P. syringae (KU-10) on CV-8 A.
2. Hyphal swelling of P. syringae (KU-10) from apple.
3. Semi-papillate sporangia of P. syringae (KU-10) from apple.
4. Qogonium with paragynous antheridium and oospore. (A) Isolate KU-10 from, apple, (B) Isolate MON-9111
from Japanese pear and (C) Isolate MOS-917 from European pear.
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Plate 1
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Plate II
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