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Fig. 20. Natural symptoms of Rhizopus rot of
Japanese pear cv. Nijisseiki on mature
fruits.

a. Typical soft rot symptom with a brown
lesion.

b. Cross section of a lesion.

c. Sporangia and sporangiophores pro-
duced on a lesion.
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Fig. 21. Cultural and morphological characteristics of Rhizopus sp. Rh-9701s isolated
from soft rotted Japanese pear fruit.

a. A colony formed on potato dextrose agar (PDA) at 25C for 7 days.
b. A sporangium and a sporangiophore produced on PDA at 25C for 7 days.

Scale bar, 500um.

c. A rhizoid produced on PDA at 25T for 7 days. Scale bar, 300pm.

d. Sporangiospores produced on PDA at 25C for 7 days. Scale bar, 10um.

e. A zygospore formed between Rh-9701s and R. stolonifer var. stolonifer MAFF
305786 on PDA at 25C for 7 days. Scale bar, 200pum.

f. Zygospores formed between Rh-9701s and R stolonifer var. stolonifer MAFF
305786 on PDA at 25C for 7 days. Scale bar, 100pm.
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Table 11.
var. stolonifer previously reported
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SRR ORIIER S, B, HER~REIE, Kwigic
Ehi, BEEI6-152umTHh -7 (Figs. 2le-f)o DL
2 HE & L HE # (Domsch and Gams, 1980 : Schipper,
1984 ; =i, 1978) ODR. stolonifer var. stolonifer D FL#L
& DIHZ &h 5 (Table 11), AWM AR, stolonifer
var. stolonifer & [{l5€ L 72
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Morphological comparison of the isolate of Rhizopus sp. from Japanese pear and R. stolonifer

Isolate or fungus species  Sporangiophore

Sporangium

Sporangiospore Zygospore”

Rh-9701s Fasciculate from rhizoid,
brown, aseptate,

mostly 0.6-3.8mm tall,

Globose to subglobose
blackish, powdery
124um in average

Subglobose to
angular subglobose to oval, prolate-spheroid
ridged, 6—15(—20) x4—10(—14)um black, warted,

One celled, brown,

10-20pm wide diameter 96 — 152um
heterothallic
R. stolonifer Pale to dark brown, Black, Subglobose, biconical to oval, Black, warted,
var. stolonifer” usually straight, mostly 100 —200um ridged, 150 — 200pm
mostly 1.5—3 mm tall (55-)7—-12(—14) x (45-)6
(13-)20—-25(-29) um wide -85(=12)um
R. stolonifer In groups of 1 -3, Blackish, powdery Angular globose to ellipsoidal, -
var. stolonifer” (occasionally more) up to 275um up to 13um in length,
brown, distinctly striate
up to 2.0mm X 20pum
R. stolonifer Fasciculate from rhizoid, Subglobose, One celled, dark brown, Subglobose,
var. stolonifer? in groups of 2—-5(6) black, 100 —350um angular globose to oval, black, warted,
brown, aseptate, ridged, 100 —200um
mostly 0.5—4.0mm tall, 7-20x5-12um heterothallic

10— 30um wide

a) Zygospores were formed between compatible isolates.

b) Domsch and Gams (1980).
c¢) Schipper (1984).
d) Miura (1978).
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Table 12. Pathogenicity of the isolates of R. stolonifer var. stolonifer on wounded or intact fruits of
Japanese pear cv. Gold Nijisseiki in each growing stage®
Inoculation date
5 Jun., 1998 4 Aug., 1998 8 Sept., 1998
Isolate Young fruit stage Before harvesting stage Harvesting stage
Wounded- Intact- Wounded- Intact- Wounded- Intact-
inoculation”  inoculation inoculation inoculation inoculation inoculation
Rh-9701 - - + - + -
Rh-9702 - - + - + -
Rh-9703 - - + - + -

Distilled water (control) - -

a) Disease incidence was evaluated two days after inoculation. +, pathogenic; —, non pathogenic. Inoculation tests

were replicated in five fruits.

b) Dropping conidial suspension (1.2% 10° conidia /ml ) onto fruits picked with a sterilized needle.
¢) Dropping conidial suspension (1.2 10° conidia /ml ) onto intact fruits.
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pear) EFEFE L7z (ZZHS, 1999a ; Z2H S, 1999b),
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Fig. 22. Influence of temperature on mycelial

growth of Rhizopus stolonifer var.
stolonifer isolated from diseased
Japanese pear fruit. An agar disk (4mm
diameter) from each isolate (Rh-9701, Rh-
9702 and Rh-9703) grown on PDA at 25C
under black light blue irradiation for 30
hours was transferred to unused PDA
plates. After incubation at various
temperatures in the dark for 30 hours,
colony diameters were measured.
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Fig. 23. Influence of storage temperature of

harvested fruits to disease incidence of
Rhizopus rot. Conidial suspension 1 x 10°
conidia/ml of Rhizopus stolonifer var.
stolonifer Rh-9701 was inoculated to
wounded region of healthy mature fruits
of Japanese pear cv. Akibae. After
incubation at various temperatures in the
dark for 2 days, developed lesions were
measured. Twenty four fruits were used
in each experimental temperature.
Vertical bars represent standard
deviation.
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B Gold Nijisseiki

Fig. 24. Symptoms of harvested mature fruits on
each cultivar of Japanese pear
reproduced 2 days after inoculation with
Rhizopus stolonifer var. stolonifer Rh-
9701.

Nijisseiki

Table. 13. Comparison of disease incidence of
Rhizopus rot on matured fruits among
the cultivars of Japanese pear

Cultivar Developed lesion diameter (mm)?®
Kousui 33.9 a
Nijisseiki 33.3 a
Gold Nijisseiki 289 b
Akibae 25.7 ¢
Housui 25.6 ¢

a) Conidial suspension 1 x 10°conidia/ml of Rhizopus
stolonifer var. stolonifer Rh-9701 was inoculated to
wounded region of healthy mature fruits of each
cultivar of Japanese pear. After incubation at 23 C
in the dark for 2 days, developed lesions were
measured. Twenty four fruits of each cultivar were
used. Numbers in a column followed by the same
letter are not significantly different at p = 0.05 in
Duncan’s multiple range test.
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