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ABSTRACT

This study was conducted to identify yeast species isolated from domestic pear blossom
through gene sequencing and analysis of morphological characteristics, and to confirm
specific yeast species inhibitory effects toward fire blight in immature apples, pears, and

t.) ‘ crab apple blossoms. Yeast morphological characteristics were consistent with the known
characteristics of Aureobasidium pullulans. Nucleotide sequencing of the D1/D2 region of
Cu*;,?a"t;g' large-subunit (LSU) 26S ribosomal DNA and the internal transcribed spacer (ITS) region
S confirmed its identity as A. pullulans (MHAU2101). Inoculation of immature fruits with A.
ﬂ OPEN ACCESS pullulans MHAU2101 before exposure to Erwinia amylovora prevented fire blight symptoms
PISSN : 0253-651X in apples and pears. A. pullulans MHAU2101 treated crab apple blossoms had a significantly
elSSN : 2383-5249 lower flower infection rate than untreated blossoms, revealing 64% of the potency of
Kor. J. Mycol. 2022 December, 50(4): 331-341 streptomycin. The A. pullulans MHAU2101 treated group also displayed lower E. amylovora
https://doi.org/10.4489/KJM.20220035 density in both pistil and hypanthium compared to the untreated group, especially in the
hypanthium. This study confirms that A. pullulans MHAU2101 isolated from domestic pear
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Fig. 1. Morphological characteristics of Aureobasidium pullulans MHAU2101. Colony of the yeast
isolate grown for 14 days on potato dextrose agar medium (A), melanised hyphae and conidia, scale
bar=50 pum (B), production of blastospores from the swollen cell, scale bar=10 pm (C).
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Fig. 2. Phylogenetic tree of yeast isolated from domestic pear blossom, based on the nucleotide
sequences of large-subunit 26S ribosomal DNA D1/D2 region. The tree was generated by the
Maximum-likelihood method, using MEGA. Red box: Aureobasidium pullulans MHAU2101.
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Fig. 3. Symptoms of fire blight in immature fruits 7 days after inoculation of Erwinia amylovora
TS3128. Apple (A), pear (B), hole treated with Aureobasidium pullulans MHAU2101 (+) or distilled
water (-) 2 days before inoculation of Erwinia amylovora.
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Fig. 4. Symptoms of blossom blight in crab apple 5 days after inoculation of Erwinia amylovora
TS3128. Treatment of streptomycin on blossoms 1 day after inoculation of Erwinia amylovora TS3128
(A), treatment of Aureobasidium pullulans MHAU2101 on blossoms 2 days before inoculation of
Erwinia amylovora TS3128 (B), water control (C).

Table 1. Control effect of Aureobasidium pullulans MHAU2101 and streptomycin for flower infection
of crab apple caused by Erwinia amylovora TS3128.

Treatments Flower infection rate (%) Control value (%)
Aureobasidium pullulans MHAU2101 36.0+1.7b 52.0
Streptomycin WP 14.6+4.1c 80.5

Water control 75.0<1.0a -

WP: wettable powder.
a-c: Mean separation within columns by Duncan's multiple range test (p<0.05).

Qo M= = 272 A, pullulans 75(strain DSM14940, DSM14941)7} S HIA|A| 2 A&
SHEl Blossom protect™ (bio-ferm, Tulln, Austria) A 2-2] 749 4SHA| 2 71 =]l o, WA §3H=
=0]7] 93l A W Q1 Buffer protect™ (bio-ferm, Tulln, Austria) A&} S| AFS-5H== HAH
th11,23]). Uioll A 212t A. pullulans MHAU2101 ] SVH AR 2 /-8t 7] ffsiA=
7 Aol 9] iz 9l ARe]Hof| Ad 4= AL, A g S STieke 4 = A3} 7ol B
2351k TS AL pullulans MHAU21019] 2743 28] 5 9 28] A7], 22 7oA o] WA &
tfof| et A7t 7t @ FE T

Aureobasidium pullulans MHAU2101 X{2|0]| [ 20j|AM2| E. amylovora2)
UL H3}

2o S| 72 249 R9I2, E anylovons YETlolA S4TiE 59 5] U
O = o] 55to] AlEA| W& Hdske Aoz defA oh21]. & AE-2 E amylovora”} HEH A.
pullulans MHAU2101 %] 2]} ]2t ZARLe] £ 299 E. amylovora®] ' &= H3HS ZAFSH
o] A. pullulans MHAU21012] 3HH B4 @ 7HS Q1511 A} 4885131t 2|20l = E. amylovora
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of Z-&5]31 lth24]. FUlollA] Al F0l Hppb i AT 7| ES E-8oto] £ R9E E
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+ A. pullulans”} 20l 4 2V S olehe 210 = o AR AL lti21]. 2 Al A.
pullulans MHAU2101 2] 2]-7} 524 2]=to] H]sf eF&1} 850l A] E. amylovora®] =71 E9tH
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Table 2. The mean cycle threshold (Ct) end-point fluorescence of 10-fold serial dilutions of Erwinia
amylovora TS3128 with real time PCR assay.

Bacterial strain CFU/mL CtSD (n=3)

Erwinia amylovora TS3128 24x10° 24.9240.04
24x10 28.21+0.05
24x10° 31.85+0.10
24x10° 35.36+0.15

CFU: colony-forming units; SD: Three reactions standard deviation.

Table 3. In real time PCR assay, A cycle threshold (Ct) of Erwinia amylovora TS3128 by flower part
according to the treatment of Aureobasidium pullulans MH2101.

Treatments Flower parts CHSD (n=3)
‘Water control Stigma-+style 19.07+0.13
Hypanthium 21.63+0.03
Aureobasidium pullulans MH2101 Stigma-+tstyle 22.52+40.10
Hypanthium 28.11+0.05

SD: Three reactions standard deviation.
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