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ABSTRACT : This study was conducted to examine changes in the fungal community on fallen leaves of pear by treatment with
lime sulfur. Although the lime sulfur could reduce the primary inoculum of several pathogens on spring season, the effect of
lime sulfur has not been well determined scientifically. Fallen leaves infected by pear diseases in pear orchards in Naju were
collected and treated with lime sulfur or water as a control. To determine the fungal diversity from each treatment, rDNA
internal transcribed spacer (ITS) regions were analyzed after extraction of fungal genomic DNA from lime sulfur-treated or
water-treated fallen leaves, respectively. The most common fungal species were Ascomycota and Basidiomycota in both treated
leaves. However, the population dynamics of several fungal species including Alternari sp., Cladosporium sp., and Phomopsis
sp., which are known as pear pathogens for skin sooty dapple disease, were quite different from each treated leaves. These
results indicated that lime sulfur treatment led to changes of fungal communities on pear fallen leaves and could be applicable

as a dormant spray.
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(5]. 2 AR M= 3 JARE vlad B AT
7} FEo] o] A= Al F2EFHY kA
AA ] gt ATFE T3l L5700 A3)F3gAe] A=7t
At AT WA T8 JES Fskal I
< RIFATHe6]. T35 9]9] A= FEs AR
T §le 1A 2 A5 B3R Al oA A3
A E &85 e AFE B3l Al Aa T
T olle}l 185 1S5 thg A E9E
151 TH7-10].

wEpA] 2 Aelade vl wll Faedolx] SAEA
FHo IR M3 FAe] BAE HstHo R FHE}|
A8t vl el 123k AELS] JES sk ol
A3 FERAIE A2 st & HAT-S HIES Yol EAlsh
= Xre] gk WskE RISkt

FEvkeke] =4 ) AAAYR] Hepds U )
A7V oA T8 W8l Heljgo] YA HA 1
SRt =2 USA] B3 A9 A Hdd YA
=AY B Y T S AR & e e
HollA Wk e YHeS st 9= 1%
T Aol ARSIt FrollA] €53k 2k el
oxe] ArE RIS &l 1S dHe FHAEY
22 A9AQ0 A= ok &3t FHg YHEL °olF
st §F Holle A7 HAIE SEAIE A3
(lime sulfur 22%)2 IA|EEE AslHoH tlE Lol=
2= s3] B85 At A3a3A AT
G579 Eo] AHgd 2] 39S 4 vE F EER
g A2} (424 x 540 x 345 mm) vFEel 23 1 9o Ee
T2 RESHA Mg $ FHao] wistE e gjIsh| ¢
ste] A oPRAINE o]&3ste] JIYHoE HAHE F
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g w7 RS ST 7 N Sk e
Rito] S 5 e FEE FAIBY] fal F718e=
s e A0 FF 16417 ot sAIRE 21
] 20°C ¥ Fol Basha A 1097 B9 A3k, =T
N 5~7LANE I o] A7 AR F9fellA oF
sHA A= S0l Yehr] Al o 10do] At
Fell= 4x7F & 59 FHo R YA SjsEEs i
Y 75 FE7HA] BRI FelEe S SR1E
ASATH(Fig. 1A, 1B). 22} 22 33381004 HjgE 4 3]
FEA Al 7ol 2A] AAA 0= Bl 7y
TS FAE o] A7 & F-9loll & WS} AL d5
A FLloll MRt oFshA A RolE7] ARtk |
g 1T 5 ST (Fig. 1C, 1D). 22 WHoE A
WSt SAE AAE A5 AU ol A= A
RIS Fhell A2lsha Hgoll EAlehs o S
o] BAT-E 3 mAES] A EHE AL AeS
Sl

A thETe} AEFEEA AT Hholl At
© g PBES FolA ] T Wk gls)
7] $Jsted 20°C HlFAAA 10 F<F vigE HHES A
o] A FAE {13lA BABA streptomycin (Sm, 50 pg/
mL)°| F71e 2t A wiA19) ZEAFEAEEA] (potato dex-
trose agar, PDA)Ol 2d3IAt. YdE°] 2°4E PDA/Sm
HiZ= 20°C ¥ g7 1oA] 79 “S2F w ke A ufj=]ol] 2}et
e 1Fe] B A, dAF 5o EAS AL o
PDA/Sm HAVGellM -4ehs e MEE el
3~ PDA/Sm v Ao HiQFSPHA AB5-S P8It T
S} A3 Aelate] 9 shE 2] 7] PDA/

Sm HiA|ol] Z4zt XPFRE §- 7 FRE v A A, T

Fig. 1. Symptoms of decay at wounded sites of pear fruits on fallen leaves treated with water (A and B) or lime sulfur (C and
D). The rot symptoms on pear fruits (red arrows) and relatively clear part on pear fruits (yellow arrows) were observed 10 days
after incubation at 20°C.
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Fig. 2. Growth of fungi from fallen leaves treated with water (A) or lime sulfur (B) on PDA/Sm medium at 7 days after
incubation. Mycelial colonies of Alternaria sp. (C) and Cladosporium sp. (D). PDA, potato dextrose agar; Sm, streptomycin.

o} M3lF-getA A2l 99 EFolA v s
S S 7 AN A3 A2fTtel] Hlske
HEToN 22 O teke S A5S 1T 5 9
ATt (Fig. 24, 2B). 212 & F 39wl I HgEol
Al BRI XS] KL Aol7t dlom e
Joll wet ek JAdso] t=2A etttk (dlold 7
AR, Fho] g 2] 7H2] PDA/Sm B AellA ¢-5] 8}
5] FEEtARl A5 ztolE 15 $1ste] 7Y
o2 FefsfiA PDA/Sm HiAV I a5 A&EH o
I dI3EAQI Htoll= Alternaria sp.2t Cladospo-
rium sp. 5°| AATH(Fig. 2C, 2D).

u)z)e] nMEES B} F3sH TAS I B557] 9
34l DNAE ©]&-3F thefst 2ithHo] e ARS= AL )l
1} E3] ribosomal DNA (rDNA)9] internal transcribed
spacer (ITS) ¥<< polymerase chain reaction (PCR) %
Hell 93] SolFog FE3 T A7IMES HluoZA
S FAshs ol #8381 ol-&Har itk (11]. wt
A1 20°C HiFOlA 10 &<t v T oF A3
A AT 109 o] GRS 22 A AAEA
2 w3k U3 i-genomic BYF DNA Extraction Mini Kit
(iINtRON Biotechnology, Seongnam, Korea)= ©]-8-5} %1
T genomic DNAS &Z]etion, gt srie|gh &
PDA/Sm B Aol HFsle] wljeFek S5 1 x PBS buffer
9} Cell scraper (SPL Life Sciences, Pocheon, Korea)E A}
st TS B5g the 22 kits of8ste] Xt
genomic DNAE #-2]3}3t}. 2] genomic DNAE ©]
B3t W& F4317] 918l rDNAY] ITS 2] A71A]

U g o

G- BAEIAT T universal primer® % ITS1 (5°-
TCCGTAGGTGAACCTGCGG-3)d} ITS4 (5-TCCTCCG
CTTATTGATATGC-3) Zgfo|H & o]83le] PCRE
FYBIATH 12, 13]. PCR 272 95°CollA 3387F prede-
naturations AA)3F &, 95°CollA] denaturation 303, 55
°Col|A] primer annealing 303, 72°COllA] extension 30%%]
X0 F 35 cyces WHESH & 72°CollA] 51T final ex-
tensions A|SH & PCR AHE-2 1% agarose-gelol|A] Z17]
Fo< T3l skt HFH R T} A3t
Al A T=RE 242 70742] PCR S5 A& 9714
A A5t AT = AT Table 1014 RIS 4= 9l
52o] thxTo}F 3333 A2)Tt BiFoll X AhddE (As-
comycota)¥} AT (Basidiomycota)oll &3h= A& TR
Tt S Aso] $HHANeH T4l HA =
AdEE SAEIG. dEzTolMe Ahddiel &=
Alternaria%®] 153 Cladosporium?:2] FdE0] =&
HlE2 FHHIeH A3)FaeA AHelTtelMs Ahdd
Fof| &3)= Alternaria?:2] A YRRl <31 Tre-
mellales?72] Z1to] & HIEZ FG=|QU}. o] ZArf= vl
I Wi 371 Foll S ] oF 95%E At
o] ek TR )=o) Ashel FESIATH 141, 2ol
i) A7 FER ) Aacle E BAV} B
v oL EHE o= 2 71| Xioll= Alternaria
sp., Cladosporium sp., Gloeodes pomigena, Mycosphaerella
graminicola, Phomopsis sp. “5-°| Tkl HILEAT}H15]. ©]
g JAdE F Alternaria®r®] -2 thE7olx 5HE
A A4t 51.5%S AFABIRA o A5)FadeA 22T
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o] A= 28%= BI&©o] thE THAENOH, Cladosporiumzs
O] A= thETFollA 14%9] BIEE FZEH A M3
A Al FrllM e 7% HIEE GA] tiF AaEE A
© 2 ERTH(Table 1). 22]aL vl Ha] A5 B st
o] Wl Phomopsissre] Xtz v} Auls7tol 71 &
YlE T e vl H2BFHHE AT Venturia nashi-
cola= ZTONM= SHE R oY A3)F5-3HHA] %]+l
Me FAEA 23Skt (Table 1). WA H A9LSHS
Jo 7= ofe] WedE FoA 7P tiaEZRl Hdd o=
Ge3 Cladosporiumz9l &8h= Fyte] Y MslE gl
o) ASGAA AT GAozRE A4 Selslu
71 180 Cladosporium sp.2] B-tubulin F-32}] Fo]Z<1
primer (forward 5-GGCCAGTGTGTACGTCAAGA-3,
reverse 5-GGCCAGTGTGTACGTCAAGA-3)E #2514

omn, o]5 AM&3le PCRE S & A7]195S B9
PCR AH-S- SRIEHT. 1 23}, UAg A 393 B
o] Y BFollA dizel Bl A3])i-35kA A
27X Cladosporium sp.2] BE7} @ASHA Tash=
AL G 5 AR (Fig. 3).
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oz FpdolA WSk vl A A5 Al At
Zolgh= 71| Bars et om USe Ar}[5]. ©]
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Aol A RS 3 12 AdA] DEE A
71 Aol SANARA JEE D 5 e A
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Table 1. Comparison of fungal taxa occurred on water-treated controls or lime sulfur-treated fallen leaves of pear

Water-treated

Lime sulfur-treated

Fungus name % Fungus name %
Ascomycota Ascomycota
Alternaria sp. 50.0 Alternaria sp. 28.0
Alternaria arborescens 1.5 -
Aureobasidium pullulans 1.5 Aureobasidium pullulans 1.5
- Bipolaris sp. 1.5
Cladosporium tenuissimum 12,5 Cladosporium tenuissimum 7.0
Cladosporium uredinicola 1.5 -
- Colletotrichum acutatum 3.0
- Colletotrichum gloeosporioides 1.5
Dothideomycete sp. 1.5 Dothideomycete sp. 1.5
- Glomerella cingulata 3.0
Pelctosphaerella sp. 1.5 -
- Pestalotiopsis sp. 8.5
Phoma sp. 3.0 -
Phomopsis sp. 3.0 -
- Pichia guilliermondii 4.0
- Ramichloridium sp. 1.5
Rosellinia necatrix 1.5 -
- Saccharomycetales sp. 4.0
Venturia nashicola 1.5 -
Xylariales sp. 1.5 -
Xylaria sp. 1.5 -
Basidiomycota Basidiomycota
Bulleromyces albus 4.0 -
- Cryptococcus flavescens 4.0
Cryptococcus tephrensis 7.0 -
Tremellales sp. 3.0 Tremellales sp. 24.0
Others 4.0 Others 7.0




Pear orchard A Pear orchard B

Water LS Water LS

fS-tubulin

ITS region

Fig. 3. PCR amplification of B-tubulin gene fragments for
Cladosporium sp. isolated from fallen leaves after water or
lime sulfur (LS) treatment. The fallen leaves were collected in
two pear orchards (pear orchard A and pear orchard B) of

Naju. The internal transcribed spacer (ITS) region was used
as a control to confirm the integrity of the genomic DNA.
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