[sotateraix) 12 HM4¥ (2008) .
LThe Korean Journal of Pesticide Science Vol. 12, No. 4, pp. 375~381
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' i Abstract | .

A new disease causing skin sooty dapple symptoms on fruits, leaves, and young shoot of Asian pear occurred
in Korea. However, no chemical control approaches has been developed to control this disease. To investigate
ecological aspects of this disease, we conducted field surveys in the high or low disease occurred orchards.
The years with heavy rainfall caused severe occurrence of the skin sooty dapple disease than the years with
lower rainfall during all growth stages of pear fruit. Different fruit-wrapping bags did not prevent occurrence
of skin sooty dapple disease, and lesion numbers were higher in lower parts of fruit equatorial line inside of
fruit-wrapping bags. There is a direct correlation between occurrence of the skin sooty dapple disease and
frequency of fungicide application in the orchards. Among the tested commercial fungicides, thiophanate-methyl
WP and penconazole WP completely inhibited the growth of the Cladosporium sp. in in vitro studies but little
protection was observed in the field following fungicide applications. However, application of lime sulfur
combined with the use of fruit-wrapping bags most effectively reduced incidence of the disease in the field.
Our results suggest that skin sooty dapple disease could be a serious problem in sustainable organic pear farms
and effective control methods for this disease urgently required.

Key words fungicide, skin sooty dapple disease, organic farm, fruit-wrapping bag, lime sulfur

N B o] 87|01 Aste] AHEA A QIR 357te] AR o

S 7HEA7IEL Qlek o]k ol wfiollAf Thufdf TAisted

749 AFE uf A (Niitaka) FENN A 5 Ee= 75 FEAE A7l doRe H dhujo] 22 SA o

ol Tujell USRI F/H(A 5, 2000)0] AL Yt ©] 2 AAse BHEAL B2 AL o B3] £02 o] Eof

B ZAL o Wb olsk QAN Sufeh AR A AR A9, Bl $AE 25T 0 ASHE BU0 %E

stof A& A AsARIR. Atole Hujd=aty S o7 PN T egit Fo itk Aw7HA] HeE(E,
ol e} = =

ARl ¢ Tel. +82-62-530-2071, Fax. +82-62-530-0208 1<975 %, 19%9) & ‘4—42 A 5, 1999 4 3 ,2000

E-mail: yckimyc@chonnam.ac.kr &, 2003)0f 3t A= o] o] Roj ot T A=Y

375



376

= o]
_./Ko}-‘,.

S/ 19929 715 dokE o Al w7kl A whAis o] g
O FA7EA] gt Uglo] o] 9lA| ok Aol

AAIS ol oh, A GolA] A= Qe e
RE)Q] 7MY URkAQl wtujof LAYEhE B 18-34(sooty
blotch)i &4 W(flyspeck)olth o5 B& St o
2 22 QAT FHo Y oakS Fri(Rosenberger 5,
1996; Williamson¥} Sutton, 2000). %<t vt d=ubd
dido] it ofgallo] st FARlA YTl ozt S
AA, 71er el AN F AEsiA g Hol gk
THlA = v T dETel el H & 5(2000)0] &
S} shujofA] Fo] FAE BRIt o) Alate) 11

e r
[»3

]

o [

KW

S-SHE WA Gloeodes pomigena®t S-AVsHcL 5}
AL, HE FA2 S dehdan fAlsith B
s

=49 & 55 2AY §
Ao gL, E3 Fe7t
< 3 WAo] 3L sl Ao zE S 747}
Bl §4, 580 EFAY Ak Hlm] A} AR
LR A7 2dstol =R whaio)] ghe Aol dhago) w
T siick E3 AR ol Ak B ARt AR
W] B Sl gol WAkR ST, 1975; 7
5 2002). ZTof ¥} 5(2008)2 Ftu] LSS dor=
HAEE E2I819 Cladosporium, Tripospermum, Tilletiopsis,
Leptosphaerulina®} IAE G314 ¢F2 4580 B9+
2= FHHU

e FA7IEREE AU §A8 Yo
o Aok, BAE Y AV URZ
7HeE W3R RE 55U AAshe Ao
wetA 1 A7) Ao weh ERRI AT A 2 Tips
7} 49 1597301ta 3l dWbA o R 64 2oo X4
718 S Het AH2719] 71 Fa3 8L Fae
23S FA slat eSS WAlstel Ao £4 & 484
FIAIE FEAd Aotk AFof Bl Foli A3
Atoteh olsioh Wzl At Azo] rhac). of2gh oulo|
A A7 Stm A s PATe] Ao B Aels7t

2

o

o]

[¢]

A
o W
ol Ix

=2

2t

2

&

£
="

N
for oo = o I

5

AIE AAE F87t ek
T ol dSrgol ol WAt

=
-
4
R
£l

R I IR U B e A I
I} 22 29 spshpore] dEaIt ¥ WA, BAET
e 4G5 WAYE 52 vetete] HufdEol ¢
U 858 B4R of o] o &
AHAIA 2 AR WAGAE Adsr| 18] S5

il

Mg H U

290} HmgEy
299k 3 Ag By
20019, 20034 3
REEIEEL =
sto] 393432)
o] thAl7|9l 99 Fo] ZAHC ZAPHE 5%
2 20702 2 1007] TS 3
R A ENE R
g o2 s, T

27 AT

i

U o
o
T
o,
=]
e
p=)

SAUME 3 o ALESY ZAL

200040 Fo A=) PR AFTH=
= 3T 4 1s7hE v = Y, 3HEE A
Z} 1557he) At FOrdEe 6~949 FOHEIS &
F%Y FRE AT

84, 34

1.0

o e

e

BXIER0 ME slujgsYe] WMde

2002d0] Bald2Y S YA AAE dotr7] el oA
A9l A AolA BAEFE LIS AHYEE
2AFeIGIh BA 9 Azt E2j4do] thE AZAHY +Y), B
SAHY +Y), CEAN+Y), DIAB+R) 3 EJAKB+
BG)9] BA& AMg3}SItHTable 3). ZF Bx|9] Eej4de &
2ol of8 A vz 4HG = good), F(M = medium),
3KP = poor)Z HASHT Aol gEY WA d5at
& 9 I o HERE RAREIT, Y BhgeE 2
T 5700l 6-157), 167] o|Ate.g TR0 % BA5
Act. e T HeAE 71E0R AR(EA) A
SphE FEste] Hekeg vlwstgich

1=}

s

AE 2 dFHe] Hu|USHA Cladosporium sp.
14A9] MEAN 3}

A2EFH A vl E T} SIS F 67 o)



& ARSI AN oFFE HORAM A A (s EE) o &
ao] Whek 7)), 9 ujeko 2 ARSIt Autoclaveo] Al @
A7) PDAYAIS] L7} S0°C 45 1) 21zke] 50K wix|
ol Yol & A2 thd petri dishof Fof AME3IACE A A
dhof] AHE 3 9t 5(2008)0] Helgt 3] JRydF &
7V o] et & Hud o TAY Cladosporium sp.
14A 755 25Cofl A 2597t Qe A PDAC wjoFsted
Agstanh Agel 483 250 7% 44 5 mmal
cork borerE 0] &3}o] Y&k 1719 H2& kaﬂtﬂi petri
dishol| o[43h T}, 20T e solAl HE34% F715 =
Atsto] tlztebe] ApolR AN IS Hkskch

H HIYE 2|8t

A AR A FEYAIA ATE K9] penconazole WP
(5% a.i.)¢} flusilazole WP(2.5% a.i)& U= 32 pdag

5 o Ae] T AL bR i o] 74 7
R 49 dEsgleh HF Ax § 7Y Fo] e 9
Az, Thdof tigh BA RS 2SI

HoRdAe) B dgety] 9ls) 2002d0) 4y 3}
HASY P E7tol BRI A 9] AE-oFH25,000
ppm) .2 TS} 20970 AlaEetal, whl & 550 34
FA(PB-1 type, THOILE, )5 49 ans AHs%
ot 7Ie ARkl w7k} Aol EaA AAlskgich W
BEE FAR 53 HURE HAste] 7 204 F
10071 IHdo =ARSHed 3RbRatglom, 2ol /% 2t
g x 10005 FASHGIcE

u7N 23 3y

o

TR

TojEst chE A A9 e g el
A9 etel BAE wul z}%%w wrel 200043} 20039
A Jol wertTable 1). 2000W 3} 2003

1
2
=
=)
e
Mg
o|[N
O
19
ox

o

S5
32

ol 6UFE 9d7HA| 9] Zp-o] oF 1,500 mm o[ FoE
200132 858 mmol| M3 7o) Wkt A LS
e 7he-eFo] Woke 200013 2003 d ol 88 - 95%
o] 3oL, el Wold 200190]= 74%2 ¥ E
St A s w A B A S Aol Botd
Ao 7 - 1172 WAlo] Alatglon), 7Heako] AUd
2001d0)= el Aol o gte] A7 WA et S
Ci(Table 1). Fot v 538 A5 SA&S AR 23
Fufel A3 FFA % POI 6}@‘%}, Feeh 4R

HH Oﬂ [ﬂr# JM A5 diF A A= A=W
HEs) 2871 Aok

o At S 2 ST o] gloid 49
o] AL 20004 6-9¢Y Afolo] flusilazole 13|, difenoconazole
23], thiophanate-methyl 23], myclobutanil 33]&- H|£3} 4
U7 & 1435 Ar2819) a1, #ote] A-L= bitertanol 13,
benomyl 43], hexaconazole 13] 9 thiophanate-methyl 2
95 Axsto] W7k 16315 Astglet v, waio] AR
AP} Aol M 699 Ato]off ZH2}t 43]9} 35, A7t 8
319] FAIE(AS 27] ofA nl7]9)) AEstgietl, A ds
o Ago] Foks HA AR 27] A FeflA K 90% o]
Folgleh. olefet AME e Hn3hH oF A A7) A
AR Ao A EAEo] FYTHTable 2). 22 1EH THA
AR} ot ko f7)w o] SHtEHA °1§ Qlgh ol g
7HA) 371 A7 B R Sl o) AR AAA
£ 238 M7l 2 obdA @EQOMC 3 EAjolth
ftel o ‘%‘ 2ol 60-80% ol H o] AR 3
N7t} S BE 771 A e o ¥
2 ojet 3451 ?Lzﬂ;‘“ HE7L Qlofok & Holth.

AR 2NN Y] Hud sy RS S 2,

mSL'fU

Table 1. Relationship between the occurrence of pear skin sooty dapple and the amount of precipitation in Sancheong

Disease incidence

No. of lesion per fruit on

Monthly precipitation (mm)

Year ()" infected fruit” Jun. Jul. Aug. Sep. Total
2000 953 a 6.9 ab 146.0 5155 4925 396.5 1550.5
2001 744 b 43 b 382.5 288,0 91.5 96.5 858.5
2003 88.1 ab 114 a 110.5 414.0 854.5 165.0 1544.0

® Disease incidence means the percentage of infected fruit. Means followed by the same letter are not significantly different from

one another according to DMRT at 5% level.
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Table 2. Relationship between the frequency of fungicide application and the occurrence of sooty dapple disease in different regions
surveyed in 2000

) Spray of fungicides from June to September Disease

Region No. of spray e

surveyed per year Spray Fungicide sprayed mc1dence

frequency & pray (%)

Suwon 14 8 Flusilazole(1), Difenoconazole (2), 0

Thiophanate-methyl (2), Myclobutanil (3).

Cheonan 16 8 Bitertanol (1), Benomyl (4), 0
Hexaconazole (1), Thiophanate-methyl (2).

Sancheong 8 4 Cyproconazole (1), Azoxystrobin (1), 90
Difenoconazole (1), Bitertanol (1)

Seongju 8 3 Difenoconazole (1), Benomyl (1), Hexaconazole (1) 90
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Table 3. Disease severity of pear skin sooty dapple in the orchard depending on different kinds of fruit-wrapping bags

Kind of Physical propertya) % Di . % Dapple fruit with number of
fruit-wrapping (outer +inner) 0 1sesals))e No. of 16?101’1 lesions
bag Color L.T. AP. H.P. ineidenee per frult <5 6-15 16<
A Y+Y G+G G+M M+M 953 b 69 ¢ 417 55.0 33
B Y+Y G+G G+P M+P 94.0 b 12.1b 16.0 56.0 28.0
C N+Y M+G G+M G+M 100 a 128 b 275 275 45.0
D B+R P+M G+P G+P 100 a 220 a 1.6 21.0 77.4
E B+BG P+P G+P G+P 100 a 243 a 10.8 17.9 80.3

? Sensual test of fruit-wrapping paper bags; Y ; yellow; N : News paper; B : black; R : red; BG : blue-green; G : good; M ;
median; P : poor, L.T : light transmittance, A.P : air permeability, H.P. : hygroscopic property.
» Means followed by the same letter are not significantly different from one another according to DMRT at 5% level.



Smigell 7} Hartman, 1997), koA afjol 2] 4.2 A]7]
7h 68 S A, FAR YAE ] Yaiie A=A
Lo} 175A17F = Aol Y7132 200282 54 84, 2003
59 79o| B 49 Sl 59 5 Afelof BAE H¢
aefsf Erksieh S LTl glojA] T A EY
OB FARE(EDI ARSI WukeE

MBS A, Ao Enrk Ao ol Wit gol 1

C

tlo rir @
o e o
A

_{

EbitH(Table 4). o= &4 U F&ol +3E Yo §714
2 BA £o2 S0 & AAsH] 913k Aeld, o] 11
= &8l Helateol Syt A A&RojN wlEy} 3
A Luige] Rt Aos Azt

B AFH 2 A Follth WA¥shs Ao] ofyet 48 A
Lol g Qe B & Ao M= SR 2y o
5 At guistel a2 Agae] QA Fe A5l

379

o

AL AR EI Aol I AR HAA F ol

5L vehdick v o] A P Al

= AAofl URkA o gro] A
Sohs 6744 AtAE 47 A7k wjA oA g g
7 Cladosporium sp. 14A8} 3572 benzimidazole A3l
thiophane-methyl =349} triazole 4|91 penconazole =3}-A)
of| A} 93] AR =gtk L triazoleA ¢l difenoconazole
£=3}4), bitertanol $~3}4|, hexaconazole WAFp31A|, 4
flusilazole 3[AoA = 7]1555H4,0001) 2 HH=H2,000uH) 2.
2 27Kt Al Bpol A 13 A7) ninjsiick Table S).

Table 4. Disease severity of pear skin sooty dapple on upper and lower parts of the fruit equatorial line depending on different kinds

of fruit-wrapping bags

Divided with Fruit

No. of skin sooty dapple lesions per fruit

S A B C

equatorial line A

d Y + Yy (NP + Y) B + G) verage
Upper side 1.90 b 422 b 727 b 4.46
Lower side 6.28 a 877 a 1820 a 11.08

Y (outer bag+inner bag); Y=vyellow, NP=news paper, B=Black, G=green.
® Means followed by the same letter are not significantly different from one another according to DMRT at 5% level.

Table S. Effect of fungicides on the mycelial growth of Cladosporium sp. 14A, a causal agent of pear skin sooty dapple disease

Fungicide tested Concentration Colony diameter after 8 days (mm)'d)
Difenoconazole WP (10% a.i.) x 4,000 6.7
x 2.000 6.4
Bitertanol WP (25% a.i.) x 2.500 16.4
x 1.250 14.7
Thiophan-meth! WP (70% a.i.) x 1.000 0
x 500 0
Penconazole WP (5% a.i.) x 1.000 0
x 500 0
Hexaconazole SC (2% a.i.) % 2.000 5.7
x 1.000 4.0
Flusilazole WP (2.5% a.i.) x 1.000 5.7
x 500 6.0
Control (PDA) — 26.9

¥ Mycelial growth was measured as the diameter of the colony after 8 days of growth at 20C on PDA with and without fungicide
supplementation. The values are means of two independent experiments, each with three plates/fungicide.
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Table 6. Effectiveness of fungicide applications on skin sooty dapple disease in Niitaka pear trees

Disease incidence (%)”

Spray application Control value

Leaf stalk Shoot Fruit

in fruit”

Penconazole (5% a.i.) 5 times 0 0a 533 385
Penconazole (5% a.i.) 3 times 0 433 b 66.7 23.1

+flusilazole (2.5 %a.i.) 2 times
Flusilazole (2.5% a.i.) 5 times 0 633 b 833 39
Flusilazole (2.5% a.i.) 3 times 0 56.7 b 46.7 46.1
t+penconazole (5% a.i.) 2 times
Control (water spray) 10 66.7 ¢ 86.7 0

¥ The values are means of three independent experiments, and means followed by the same letter are not significantly different from
one another according to DMRT at 5% level within the same column.
b (Disease incidence of control - disease incidence of treatment/disease incidence of control)x100.

Table 7. Effectiveness of lime sulphur sprays under filed conditions on pear skin sooty dapple disease”

Fungicide Kind of bag (outer+inner)b) Diseased fruit (%)C) No. of dapple per fruit
Sulfur lime PB-1 (Y+Y) 259 b 80D
Control PB-1 (Y+Y) 88.1 a 114 a

¥ Lime sulfur was applied 20 days before flowering. Fruits were wrapped at 55 days after flowering, at which lime sulfur was
reapplied to the Niitaka pear trees immediately. The disease incidence is the percentage of infected fruits/total observed fruits,
and reflect three independent experiment with five trees/treatment

® PB-1 pear-wrapping bag (Nonghyupagro Com., Daegu, Korea), Y=yellow.

 The values are means of three replicates, and means followed by the different letters are significantly different from one other
according to DMRT at 5% level within the same column.
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