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During the year 2018, the symptoms of bunch rot on Shine Muscat (Vitis vinifera L.) were observed in Kim-
cheon-si, Gyeongbuk province in Korea. The disease appears on the Shine Muscat as a black rot due to prolific
fungal sporulation after it has invaded into the Shine Muscat which look completely empty and dryness. Colo-
nies of these fungi are present on the Shine Muscat skin from fruit setting and increase in amount from early
season to harvest, while become peak at ripening stage. To isolate the causal agent, small fragments (2 to 3
mm) of decayed tissue from the lesion margin were placed onto potato dextrose agar (PDA) plates. Fungal
colonies on PDA produced dense white aerial mycelium and then covered with dark black conidial heads.
These heads were large and radiate, and vesicles were globose (2.12-32.0x2.0-3.1 pm). Based on morpho-
logical and cultural characteristics, this fungus was identified as Aspergillus tubingensis. To confirm its identity,
the internal transcribed spacer, B-tubulin, and RNA polymerase Il was sequenced for molecular identification.
BLAST search indicated 99% identity with A. tubingensis. The pathogenicity test on healthy grape of Shine
Muscat produced bunch rot, as the original symptoms. To select effective fungicides for the control of brunch
rot, an in vitro antifungal activity of seven fungicides were evaluated against the growth of A. tubingensis. Five
fungicides (dipenoconazole, tebuconazole, metconazole, iminoctadine, and captan) exhibited significantly
strong suppression of the mycelial growth of A. tubingensis.
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sporioides©]] 23t B-AW L Pseudomonas vitisol| ]38t EEL;
T #39 S-o]th(Kim 5, 2001; Korea Society of Plant Pathol-
ogy, 2009; Park 5, 2009; Yun 5, 2001, 2003).
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Fig. 1. Occurrence of bunch rot disease caused by Aspergillus tubin-
gensis in grape (Shine Muscat) under greenhouse conditions. (A)
The grape bunch infected with disease directly through their skins
during warm temperatures (20-30°C) in the presence of moisture.
(B, Q) Infected berries appear initially as pale to brown in color, but
are soon covered with masses of brown or black spores.
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Fig. 2. Pathogenicity test. The spore suspension (10° spores/ml) of
pathogenic fungal isolate Aspergillus tubingensis (cultured on po-
tato dextrose agar plates at 25°C for 7 days) were inoculated on the
surface-sterilized grape fruits and incubated at different tempera-
ture conditions (20-30°C) for 7 days, and the disease incidence (%)
was recorded (A). The disease incidence was not observed on 3rd
day, while the incidence was observed on 7th day at 30°C). How-
ever, the disease incidence was not observed at the incubation
temperature of 20°C (B).
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Fig. 3. Morphological description of Aspergillus tubingensis ANU-
F094 isolated from fruit of Vitis vinifera (Shine Muscat). The isolate A.
tubingensis ANU-FOO0 was cultured onto potato dextrose agar
plate and incubated for 7 days (A-C). Later, the development of
conidiophores and conidia were observed using a microscope (D-
G). The individual conidia were observed under microscope (H, I).
Scale bars: D, E, F, H=20 pm, G, I=10 pm.
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Fig. 4. Phylogenetic dendrogram constructed from the compara-
tive analysis of combined internal transcribed spacer, 3-tubulin,
and RNA polymerase Il gene sequenced showing the relationships
between Aspergillus tubingensis strain ANU-FO94 and other Asper-
gillus species. Bootstrap values (expressed as percentage of 5,000
replications) greater than 40% are shown at branch points and the
species names are followed by the GenBank accession numbers.
Maximum parsimony phylogenetic tree was generated by the
MEGA 8.0 program.
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Table 1. Fungicides used in this study

Dilution Dilution
Chemical fungicides name fold-1 fold-2
(/201) (/201)
Dipenoconazole 10%, WP (g) 10 5
Tebuconazole 25%, WP (g) 10 5
Metconazole 20%, WP (ml) 6.7 3.35
Lrg;:f)\/c\;;c(i;r;e tris(albesilate) 20 10
Dithianon 75%, WP (g) 20 10
Pyraclostrobin 20%, WP (g) 6.7 3.35
Captan 50%, WP (g) 409 20

WP, wettable powder.
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Recommended dose x 1/2

m Recommended dose

Fig. 5. Effect of different fungicides on inhibition of mycelial growth of Aspergillus tubingensis APEC094. The pathogenic fungal isolate A.
tubingensis APEC-000 was cultured on potato dextrose agar (PDA) plates with or without fungicide. (A) Untreated control without any fun-
gicides. (B) Dipenoconazole. (C) Tebuconazol. (D) Metconazole. (E) Iminoctadine tris. (F) Dthianon. (G) Pyraclostrobin. (H) Captan. () The
growth inhibition of mycelia in each PDA plate against each fungicide was noted 14 days after incubation at 25°C. Bars followed by the same
letters represent no significant difference according to the least significant difference test at P=0.05.
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Table 2. Mycelial growth of Aspergillus tubingensis isolated from
Shine Muscat on potato dextrose agar amended with fungicides

Mycelial growth (mm)®

Active ingredient Dilution Dilution
fold-1 fold-2
Dipenoconazole 10%, WP 0° 0
Tebuconazole 25%, WP 0 0
Metconazole 20%, WP 0 0
Iminoctadine tris(albesilate) 0 0
40%, WP
Dithianon 75%, WP 1.6£0.07 1.8+£0.08
Pyraclostrobin 20%, WP 3.8310.1 433+0.2
Captan 50%, WP 0 0
Control 4.46%0.04 4.46+0.04

WP, wettable powder.

°Colony diameters after cultured on PDA with fungicides for 7
days at 25°C.

®The average of colony diameter, which was calculated with 3
replicates.
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