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Characterization of Monilinia fructicola Associated with
Brown Rot of Cherry Fruit in Korea

Hyo-Won Choi*, Sung Kee Hong, Young Kee Lee, Young Ju Nam, Jae Guem Lee and Hong Sik Shim

National Academy of Agricultural Science, RDA, Wanju 565-851, Korea

ABSTRACT : In August 2013, brown rot was observed on cherry fruits (Prunus avium L.) in Hwaseong city, Korea. Fruit rot first
appears as small, circular brown spots that increase rapidly in size causing the entire fruit to rot. Grayish spores appear in tufts on
rotted areas. Based on these morphological characteristics, the two isolates were identified as Monilinia fructicola. Molecular
analysis of 5.8S subunit and flanking internal transcribed spacers (ITS1 and 1TS2) was performed to confirm the identification. The
ITS sequences had 100% identity with those of other reference M. fructicola isolates of NCBI GenBank. Pathogenicity was tested
using spore suspension inoculation on wounded or unwounded cherry fruits. The lesions were observed on wounded and
unwounded fruits after inoculation for 7 days. This is the first report on M. fructicola causing brown rot on cherry fruits in Korea.
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ol A Alg]el Wshks Wi S == Monilinia laxa
of] oJgt AT WS H|E3} Botryosphaeria dothidea®
o3+ =7142, Botrytis cinerea®l] 13+ AUFFo =
87kA1¢] Wo] ®aLs|o] QITH(3]. Moniliniatt2 Ae, H5
oF, A, Absh, W) 5 of] b BTl AT 2
o7 BYdo =, AAAFSE M. fructicola, M. fruc-
tigena, M. laxa's 3°] T8 AT R I ATh[4].
W 7BF, M. fructicola= "4, B0}, A7, AT 5
oA BRI, M. fructigena= AR} B, M. laxa=
Aolx BI=ATH3].
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ol o] =3 ) W] yehiar, JAEH
SpARA} g, Sahel ohalo] Aol izt
FAGA 7} IEECH(Fig. 1A). 499 e A= %2

=oAL, AA L2t ol BolAAY ZEA]el HolgiA
Hoh(Fig. 1B). 53] Aol WAE M. fructicola®l] 5+ 1
Ao M. laxad] I8 A 45 SRS, M. fructicola
o Z9E 4 old FelM= Aol Yeh A ozt
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Fig. 1. Symptoms and mycological characteristics of brown rot of cherry fruits caused by Monilinia fructicola, A and B indicated
brown rotted fruits covered with the grayish spore mass and dark black mummified fruits, respectively. C and D indicated top
and bottom view of M. fructicola cultured on PDA after 7 days. E, lemon shaped conidia of M. fructicola are produced in beads
like strings; F, asymmetric phialides and microconidia on old colony, scale bars = 10 pm. G and H indicated symptoms on
wounded cherry fruit artificially inoculated with M. fructicola and control, respectively.
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Table 1. Comparison of morphological and cultural characteristics between the present isolates obtained from infected cherry

fruits and Monilinia species described previously

Characteristics’
Structure®
Present isolates M. fructicola M. fructigena M. laxa
Conidia size in 8.6-13.4 X 6.4-9.4 14.5-16 x 9.5-11 18-21 x 11.5-13 11.5-17 x 8-11

culture (um)

Hyphal diameter Relatively narrow Relatively narrow Relatively wide Relatively narrow
As M. fructicola but
Sporulation Abundant Abundant s M. fructicola bu Virtually none
much less abundant
Colony shape Margin entire Margin entire Margin entire Lobed margin

*All structures were investigated on PDA plates incubated in alternating cycles of 12 h NUV light and 12 h darkness at 25°C for 10 days.

*Monilinia species described by EPPO/CABI[12].
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Monilinia furcticola NC13-098 (KM279616)

Monilinia furcticola NC13-100 (KM279617)

—
0.002

Monilinia fructicola EF207423
Monilinia fructicola FI515894
~ Monilinia laxa EF153017

Monilinia fructigena EF207429

Fig. 2. Phylogenetic tree of Monilinia isolates from cherry fruits based on the ITS and 5.85 rDNA sequences. The tree was
generated using Neighbor-Joining analysis and Kimura 2-parameter model. Bar represents the number of nucleotide substi-

tutions per site.

Zo] AA] M. laxa®] 735 M. fructigena, M. fructicola®ll
Hl3] AAF) F2 Ao g BHug nf l}[7]. o9} &
4 45 arefste] Alg] ukelx Z2igh 2782 Moni-
liniait-& M. fructicola= “573 3T} (Table 1).

M. fructicola= 78 w9 ITS G99 7MY &
A& 735t PDB iAo 71 dALE SAAES &
upste] CTABHOZ genomic DNAE 2|31 tH[8].
rDNA ITS 99¢] d7|Xg 418 fIste] Zefolw ITS1
(5-TCC GTA GGT GAA CCT GCG G-3)3} ITS4(5-TCC
TCC GCT TAT TGA TAT GC-3" )= A3l PCR 5=
SHATH9]. $%F PCRIHE2 Wizard SV Gel & PCR
Clean-up System kit(Promega)s AR&3}] Ak <,
pPGEM-T easy vector®} ligationd}al, heat shock"3H O =2
HHAZHZAIA blue-white screeningHo 2 FAHSAE
Aarsieict. Adkd FAHSAZHE Wizard Plus SV
Minipreps(Promega)E ©]-8-3} plasmidE F=3I31L,
ABI 3730 DNA analyzer(Applied Biosystems)Z 7|4
TS AT A A7 ES Clustal W AZE
oI5 o83l HH3FY L, nucleotide] FAEE AXE
31t A155E MEGA 4.0 T2 138 0]83}9] neigh-
bor-joining'Holl 23l A8t T 54 AlelA
M. fructicola® I TF~= ITS F71XE 4
oJsted 2H|Qle] SFpFoA B3 M. fructicola(NCBI
accession number EF207423, FJ515894)2} 5/3°] 100%
2 YRS (Fig. 2). #2]¥ NC13-098, NC13-100 7%
217} KM2796163 KM2796172] accession number® Gen-
Bankel| 5-Z3}3t.
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Table 2. Pathogenicity of Monilinia fructicola isolates to
cherry fruits by artificial inoculation

Pathogenicity’ of tested isolates on cherry fruits

Isolate
Wounded Unwounded
NC13-098 ++ +
NC13-100 ++ +
Control - -

‘Pathogenicity was rated based on the lesion formation seven days
after inoculation. ++, above 10 mm of lesion diameter; +, 5-9
mm of lesion diameter; -, no symptom.



356 FHEH - A7) - o197] - HDF - olAlE - AR
FeHoll= @Al ¢ A= M. laxa ©12]9] Monilinia
fructicola (G. Winter) Honey’} #d3he RS A5o=2
Hgi,

A (@)
b | AL

2013 89, A7|% sdAlel KXI$F Fol| A A=) 2
Aol 3ja10] 2} Polg|7} WAeheE AUF-HW S0l
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