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Occurrence of Gray Mold Caused by Botrytis cinerea

on Common Fig in Korea
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ABSTRACT : In 2010 and 2011, gray mold was found on common fig (Ficus carica) fruit grown at the research field of Jeollabuk-
do Agricultural Research and Extension Services, Korea. Gray mold symptoms on common fig fruit mainly occurred after harvest
season until December. The typical symptom included brown water-soaked rot and fruit decay. The diseased fruit was covered by
gray to brown colored conidiophore and conidia. The conidiophores were tree shape and measured 15-33 x 2 um. Conidia on
conidiophore were ellipsoidal or lemon shape, colorless, single cell, and measured 7.3-14.6 x 6.8-11.1 um. The nucleotide
sequences of the rDNA ITS region obtained from the pure culture of the gray mold on common fig were 100% similar to the
sequences of the GenBank accession number HQ171052, EU519210, HQ171053, FN812726, HM849615, and EU563120 of B.
cinerea isolates. In phylogenetic tree, the representative isolate was placed within same clade of B. cinerea. Based on the
morphological characteristics and analysis of rDNA ITS sequence data, the fungus was identified as B. cinerea.
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A5 oM B7= SEFZHA] Bttt Al
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AAolt}. ol E Y AFENA T2 AL
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A 7= BAo = BAskar it
ATF-2dslE Fo2E] S 9 F2o] Hsl
e mxIe], Al ApjEIL e AHAaAES
T FAALE 7 7|% St o|it ofue} AR
dsh= A2 A5U0 = duf 9 oAt Auid
2 S7FE 7HARAL itk AEES] 79 of driREo
2 F3l, debe, A, 238 oF, A 55 509
S7IIA AlE AAH R sfal = Aol

813} (Ficus carica)v= U3} (Moraceae)2] F-8}1t
EL2= (Ficus Linn) 22 6009150] 4&i#] =], J5-EA
= oldude] Fala} do g ulo] f=alS- i, 4HA]
= Zobrote] 742)7H(Carica)olth. $2luete] B¢ -5
I FAE Aepds oz Ak AuiEEe] 70%<]
250.2 haollA] AHiE L Qlom, AA7F WaleRe 427080 2
10 ha 1,706 kg®] ABAH=] 31 QITH(Ministry for food, Agriculture,
Forest and Fisheries, Republic of Korea, 2011). 5%
o] A% 1%, A, HF SollA oF 9.5 ha7t A=A 2
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o, Ag-dstol] wEt g9 AEiHAe ts S7HE A
o2 oSdn
T3l A== Hall 2= G558 (Macrophoma sp.)
I F- " (Phoma sp.), =7 WH&-8 (Phomopsis cinerescens),
Y (Phytophthora citrophthora, P. palmivora), “5-=]"8
(Pseudocercospora fici-caricae), TIFJ©|¥ (Sphaceloma caricae),
EER Y (Colletotrichum caricae), WL=Zro|H (Botrytis cinerea)
o] H 3150} @)t} (The Korean Society of Plant Pathology,
2009). ALFFoFL /FN7F ol ZRFe} BRF
o|A] blight, blossom-end rot, gray mold, bulb rot, blossom
blight, damping-off -5 -F&al™ 77 Y2l F2 B.
cinerea® H11%]31 )TH(Plant Disease Diagnostic Clinic,
2011). ALFFoPBL F2 A7 &, 459 15°C A
L9 7oA WHEE, BFAEo|Y HAFol JE
o701t} B3 B. cinerea®l 23 A FFo|HL T3k
EHATOR 23559 A=Y b 7919k Aol 2
< dogH, AFARJ] AETde R HEAEE =
1 G oZ 831 (ten Have et al, 2010). T3}
o]"82 Ryu 5 (1993)°] 183 AR, &
. cinerea® H18150H, 3} oA EAE =
BA ] xRt 7158kdar, HdTe] ded
o thalix= 715=A Fsket. wEbA Fstatel] Ay
Wgog o] Aot B - 58S flaixe B
54 B fFA] 714D B4 Basid
ATl Tl 78] oA A
Fogel thste] Fed 54 9 {F32e] 4
7IE A4S 712E S8, 1 ARE Barskast
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YelF He| ¥ Hels 57 Ba

Foflol] MAEE ALFFOPL 2010%7E 20119
o) ojaTiaEe AgAoR AEL e A% FU7)
29 3492 TN g BATUT ST

fo

FelE F2 ke o5 ke HE e S
Al AAE ] sl o] AR Ahsdrled 23
dMe =771 Fatat Gule 86k sk wiE
ol HE S A TAL 5 ATk AT F2E A
3 APl BE TS € e B TAE
AR (PDA)ON A 25°CollA] 2-3U7 wldsisict.

pi

Heyre] FejA 5L FARAEYE (SEM)S o]&
o] HE FollA e HY7T} pDACIA HiFE WY
o] BT BAEAE HEsIGnt.

:

rDNA2| ITS 7MY 24
2] vjekE Mol Hest 54 21814 ribosomal
DNA(rDNA)2] internal transcribed spacer(ITS) 3<<]

w33} 587] ol Walsls AUFR 39

71 ES 495100 PDACIA 15U Eet vlds B
o #FS =] "BIg ¥ DNeasy Plant Mini kit
(QIAGEN, Valencia, CA)E ©|-83}%] genomic DNAS &
2|SI5ATt. rDNA ITS F9S Zefo|™ ITS1(5-TCCGTA
GGTGAAC CTGCGG-3")3} ITS4(5-TCCTC CGCTTA
TTGATATGC-3)) & ARE-81o] PCRE SHAIZTH(White
et al., 1990). TZH 2HE2 1.5% agarose gelollA] E2]gt
% PCR purification kit(Core-one™, Core-bio, Korea)Z
AAISFATE. ABI 3030 autosequencers ©]-8-31d ITS13}
ITS4 F7IMES F49319.2 1, ITS rDNA sequence data
DNASTAR program(DNASTAR Inc, USA)*|4] CLUSTAL W
method(Thompson et al., 1994)Z “JH3}ST}. Phylogenetic
analysise GenBank BLASTZ ITS 999 @7 |MES
HASH & MEGA 4 program©.Z neighbor-joiningsATt.
Sequence distance™ Tamura-Nei parameter model= Z|;F
3FAL, bootstrap analysise 1,0008H5-02 =883} Th
(Tamura et al., 2007).

wajgie] g Anggeld WUy A5 A% E7)
29 sk T FE710) e T Qo] 45
ao] RIS FERL PDAA 1527 R A

30k A8 Fvils 2oy A JEE WX
T2} vdE ZAS. w3 glRes W] gl
PDA L A4 A3 e hgom st

zm g o=

201093} 201195 =710 A& 5714 ofduzt
2 AIg o] Bty Guijole vy Aulsgole
50% ©ge] WEES YERNTH(Fig. 1A). I wAE
Al ool WHe Ralyl duje] Foy oo
LESH Soizt G/lE FEEE @A) AFEeH,
o] GRS HA|71A] ANE7] ARSI W
& ZAo] JRBE o g ARsle] Ha AAE o, 57
o= I HA7IA] AdFgolz FHYEATH AdFgo]
2 HYQ e A L8 W Qs Bokollon,
Soto 2% Fgo] ¥AE A TEE S A HdT
s e whgzT)o)] 2 e dalo g B
3p7] AlFsla At 1-E Folls A7 Bafjsts]
o, Wukie= Adla o] fAke} AT LAst vl
2] AIHE 7}22 BieEe moko g i gpe Hxb W
AA F43] 2k ATk (Fig. 1B, C). Ryu 5(1993)°] 1
33F Falajel] WAshs AdlEgolse] WAy & U]
3FATh.
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40 AHF - HAG - o9

welFe| Zets 54

Helg HATFe PDABAAIONA 25°C, 7U7T vlds
< 9 60-72mmd] AHS HAOH, FFL FA B
Aoz Wik Art(Fig. 1D). AT Fo|He] AR}
E THOZ 73146 x 6.8-11.1 umo|7], F-A0 2 T

[

1R}, =gk FAPFe R XS EAAE el 73] B
JtTh. BRI 71 15-33 x 2 umolH, 24 &
= 593 A8 =i QlUh(Table 1, Fig. 1E, F). B.
cinerea= TAY XA} T3S FAJEhH 27} 20°C ©J5)
= Wei7bd Hatd oy E Folx dEllo] F4H
AL B QU BdEe] Be2EE 22~24'CH9R
A2Adtell &k, 7157w Hol il 2=
o Falg doivt. g AYFFopES Al A A<
A2 teret $7g0lA] o] whAlshket], XA 1)
o] FEiE oA Bl DEat 12} A
o] Hn, o]& BHE BAXA} FAA=A vl o)
tE xoz ASEAY & HE FA 48 B4
A} dotet ETE gt AYEFolHS 95% ©
de) s =rt A1 o dAo] gor, XK= §

>

15kU X1,508

S22 A ApEE A2 T 2 IS FTHPlant
Disease Diagnostic Clinic, 2011).

rDNA ITS ¥7|M 24

ITS rDNA F9¢] F71XLS T4t F3ltolA
23l GenBankel &% JBARES31(KC184410),
JBARES32, JBARES 33 ¥<~(PCR product 515 bp)= B.
cinerea® 559 GenBank accession number HQ171052,
EU519210, HQ171053, FN812726, HM849615, EU563120
7 100% FA8H= A o= VRt 55 ITSE <ol thal
Botrytis spp.2] FZt BRI X% B. cinerea®t 22 clade®ll
Es ERIT F UMeH, HE  groupTe 57%9]
similarityS X $JUH(Fig. 2). Wb T3l Al ggold
= dovle HAdws EepieFet wehe 543 rDNA
ITSFHe] A7 1MLds B4 23 Yu 5(2011)3F Kwon
5(2011)°] B33} B. cinerea?} X33}

weld 2H
w3} dejold Y H AT HAT HE 5UF

15kU X2.988 16K m

Fig. 1. Gray mold of common fig (Ficus carica) infected with Botrytis cinerea. A-C, Infected common fig fruits. D, Mycelial
colony grown on PDA for 7 days. E and F, Conidiophore and conidia from infected common fig fruits.

Table 1. Comparison of mycological characteristics of the present isolate obtained from common fig (Ficus carica) and Botrytis

cinerea as previously described

Characteristics Present isolate B. cinerea’ B. cinered”
shape ellipsoidal or lemon lemon or ovoid ellipsoidal or ovoid
Conidia size (pm) 7.3-14.6 x 6.8-11.1 4.4-15.0 x 7.0-10.0 6.0-18.0 x 4.0-11.0
color colorless colorless to light color colorless or pale brown
Conidiophore size (um) 15-33x 2 16-31 x 2 16-30 x 2
Colony color grayish brown gray to brown grayish brown

“Yu et al. (2011), “Ellis and Waller (1974).



58| F1169669-Botrytis aclada

34| IN717253-Botrytis aclada
41 FJ169670-Botrytis porri
95'FJ169672-Botrytis porri
AJ716297-Botrytis hyacinthi
AY818336-Botrytis tulipae
AY 818326-Botrytis tulipae
EU519208-Botrytis squamosa
FJ169668-Botrytis squamosa
HQ171052-Botrytis cinerea
57 EUS519210-Botrytis cinerea
— HQ171053-Botrytis cinerea
JBARES33-Botrytis cinerea
JBARES31-Botrytis cinerea
FN812726-Botrytis cinerea
HMB849615-Botrytis cinerea
JBARES32-Botrytis cinerea
EU563120-Botrytis cinerea
AY 131202-Botrytis fabae
GU229817-Sclerotinia sclerotiorum

56

0.01
Fig. 2. Phylogenetic comparison of sequences with MEGA
(ver. 4.0) of the ITS rDNA region of the this isolates with
closely related strains and other species of Botrytis spp. from
GenBank. The tree was constructed based on the neighbor-
joining analysis and confidence intervals in tree topology were
estimated by bootstrap analysis with 1,000 replicates.
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