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Table 1. Fungal and bacterial apple diseases found in Kyungpook Province and their

economic importance on Fuji apple

Major Susceptibility  Severity
infection Disease Pathogen difference by  on Fujii
part cultivars apple
Rust Gymnosporangium vamadae - +
Scab Venturia inaequalis - +
o Alternaria blotch Alternaria mali + ++
Leaf Marssonina blotch Diplocarpon mali - ++
Powdery mildew Podosphaera leucotricha + +
Silver leaf Stereum purpureum - +
Leptoshaeria leaf spot Leptosphareia sp - +
White rot Botryosphaeria dothidea + +++
Bitter rot Glomerella cingulata + +
Phytopthora fruit rot Phytopthora cactorum - +
Fruit Brooks fruit spot Mpycosphaerella pomi + +
Moldy core Schyzophylum sp. - +
Sooty blotch Gloeodes pomigena - +
Fly speck Schizothyrium pomi - +
Phomopsis canker Diaporthe perniciosa - +
Stem Apple Valsa canker Valsa ceratosperma - ++
Southern blight Sclerotium rolfsii - +
Violet root rot Helicobasidium mompa - ++
Root White root rot Rosellinia nectarix - ++
Phytopthora crown rot Phytopthora cactorum + ++
Hairy root Agrobacterium rhizogens - +
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Fig. 3. States of fungicide-fungicide tank mix

by farmers

Table 2. Examples of fungicide-fungicide tank mix by the farmers

Thiophanate-M, Benomyl,  Bitertanol, Iprodione, Penconazole, Polyoxin

Mancozeb Difenoconazole,  Iminoctadine,

Captan Iprodione Thiophanate M, Bitertanol, Systhane M, Captafol, Oxine-copper
Propineb Polyoxin, Penconazole Benomyl

Iminoctadine Propineb, Iprodione,

Polyoxin Folpet, Benomyl

Thiophanate M

(Thiopnanate M + Thiram)

Table 3. Status of registration of fungicides for control of folial and fruit disease of
apple in Korea (1997)

Target Diseases

No. of fungicides

formulation formulation Total
Rust 12 3 15
Scab 13 3 16
Alternaria blotch 15 15 30
Marssonina blotch 6 3 9
White rot 22 13 35
Bitter rot 13 11 24
Powdery mildew 15 4 19
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Table. 4. Spray frequencies of fungicides for apple disease control(1992-1997)

Number of farms by spray frequency Mean
Fungicides
1 ) 3 4 5 6 frequency

Mancozeb 19 26 11 5 2 1 2.3
Iminoctadine 14 16 9 5 2 1 1.8
Benomyl 20 20 12 2 1.7
Thiophanate-M 36 15 8 1.5
Propineb 24 19 3 1.3
Captan 16 20 3 1 1.1
Chlorothalonil 25 14 1 0.9
Myclobutanil + Mancozeb 49 0.8
Folpet 30 9 0.8
Bitertanol 30 3 1 0.7
Captafol 10 5 2 1 1 0.6
Lime-sulfur 37 0.6
Difenoconazole 24 3 0.5
Polyoxin + Captan 20 0.3
Ployoxin 11 1 _ 0.2
Thiophanate M + Thiram 6 0.1
Iprodione 5 0.08
Cabendazim 1 0.07
Dithianon + Thiophanate M 3 0.05
Thiram 2 0.03
Hexaconazole 1 0.02
Fenarimol 1 0.02
Penconazole 1 0.02
Fluazinam 1 0.02
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Table 5. Incidence of apple diseases at the fixed survey points of Kyungpook Province in

1997.
Fungicidal Folial disease(%) Fruit disease (%)

Localities Farm  spray Rust Scab Alternaria Marssonina White Bitter
frequency ust >ca blotch blotch rot rot
YC-1 16 1.9 0.0 4.0 13.0 12.8 0.0
Yongchon YC-2 13(1)* 0.0 00 1.8 13.3 7.5 0.0
YC-3 14(1) 1.5 00 6.9 499 11.7 0.5
U-1 14(1) 33 00 8.9 11.8 0.3 0.0
Uisung U-2 14(2) 0.2 0.2 7.0 78.0 2.6 0.0
’ U-3 14 0.0 00 8.6 57.4 11.6 0.7
Y]-1 13 0.0 0.0 5.2 62.5 8.3 0.5
Yongju Y2 120) 09 00 66 70.8 6.0 0.2
Y]-3 14(4) 49 0.0 3.6 5.8 8.5 0.1

* frequency of fungicide-fungicide tank mix
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Table 6. Fungicidal spray schedules at fixed survey orchards in 1997
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Month YC-1 EU-3 YJ-1
Date Fungicides Date Fungicides Date Fungicides
Mar 30 Lime sulfur
Apr. 2 Thiophanate-M 7 Thiophanate-M
16 Mancozeb 13 Mancozeb 19  Fenarimol
23  Thiophanate-M
May 10 Mancozeb 2 Mancozeb
15 Systhane M 15 Systhane M
25 Systhane M 24 Difenoconazole
Jun. 10 Iminoctadine 6 Benomy | 5 Mancozeb
17 Iminoctadine 17  Captan
22 Mancozeb 27 Captan
Jul. 4 Benomy | 5 Iminoctadine 9 Folpet
10 Mancozeb 16 Chiorothalonil 15  Benomyl
20 Iminoctadine 26  Bitertanol 26 Iminoctadine
Aug. 1 Propineb 7 Benomy | 9 Captan
14 Mancozeb 19 Benomy | 20 Propineb
15 Benomy |
28 Iminoctadine
Sep. 6 Clorothaloni | 2 Thiophanate-M 2 Iminoctadine
13 Thiophanate
27 Propineb 20 Thiophanate-M
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: Possible infection periods, B : Incensive control periods
Fig. 4. Possible infection periods and intensive control periods of major apple diseases

in Korea
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Table 7. Rainy days and precipitation during the experimental period for assessing the
efficacy of protective fungicides against apple white rot, Alternaria blotch and

Marssonina blotch (Youngcheon, Kyungpook, 1997)

Periods No. of rainy days Precipitation (mm)
12, Jun - 28, Jun 4 140.0
28, Jun - 14, Jul 7 247.0
14, Jul - 29, Jul 4 138.0
29, Jul - 13, Aug 7 220.5
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Fig. 6. Protective and eradicative efficacy of selected fungicides applicated
with 15-day intervals against apple white rot determined by bagging of the
fruits just prior to or after chemical application.
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Fig. 7. Effect of selected fungicides applicated with 15-day intervals on the
preharvest symptom development in apple white rot determined by bagging
of the fruits just prior to or after chemical application.

_31__



AR eN PAEDY ZAE NRERA Ao A2

ol del Al ot o] APl AL 6%A F ATYAHLH HAE: 7d7)
A 6T 74 et 159 Fo s A¥ate PAHe AL £ YE o
A= azoxystrobin, iminoctadine @ folpet9] 3F¥o]n|, propineba 6€ 12¢2] Ao
M w& ARERE Uehdons ZARY¥ene 7he] 2A33E)7] ojdd A
#2o2 AMEE & A& AoE AAHYT IminoctadineL BFEF}E =2 29
Su A 712 B £ ABERE UBIYT fperd ABEHE Uy Be
B3RS A8 A /2 B¢ vwm 2o 239 2age §A=NYG. o
-azoxystrobin XS AA7} A E}T E3] 79 dl&ols Bl oA Bol g4 =
& AzZEHE YR

olNH Zt FA NEET L BFEEAI} AJEE 2 JEPFonE o]F o]g
ol FAE FUHo2 NIIGY FUD SHAS Q%uY e AnT o 9
AEAE & & US Aoz AAHYEY, 4 AEZ FAS DT aY A
T AFHEIHY £ Z2EES v A7 2 FAY Ngane REans A
A = YAt o= %94 27 A Foll iminoctadine® 6¥ 3la ol AEL A
el ¢t JoBER 685 s XY & U= AT azoxystro- bin T folpet
Bolth. ol AE 6¥ 12?—-_]°ﬂ Wi A3t w) AlZ7PEE oA wide WAY A

Table. 8. Variation of estimated infection rate of apple white rot by the difference of
the sequence of chemicals calculated by the protective and eradicative
efficacy of each chemicals

Azoxystrobin R Iminoctadine Folpet . Azoxystrobin N
13.1 39.2 12.1 60.1 49.1 72.6 35.8 49.0
Azoxystrobin R folpet Iminoctadine folpet .
13.1 39.2 24.8 49.2 235 62.2 54.5 70.1
Azoxystrobin . folpet Iminoctadine N Iminoctadine .
13.1 39.2 24.8 49.2 235 62.2 39.2 41.1
Folpet N Iminoctadine Folpet N Azoxystrobin N
13.6 36.2 11.2 55.6 45.4 67.2 33.1 453
Folpet N Azoxystrobin Iminoctadine folpet N
13.6 36.2 25.0 65.4 31.2 82.8 75.2 93.3
Folpet N Iminoctadine Folpet N Iminoctadine .
13.6 36.2 11.2 55.3 45.2 66.9 42.1 44.5
12, Jun - 28, Jun 14, Jul 29, Jul - 13, Aug
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o 2% 729ES Table 89 UEAQAET, 2L FAE AFEIITAE 4 A7) B
AFe) oAl m ge 27 wel A 5 Y A0T ANHAHTable,
8). o9} e FA ZEL A AR HAA EFAAM HE&E & YAl Wl
A old ZHHE ule QAW 1979%  FIHAFAIEAA  folpet-iminoctadine-
folpet-iminoctadine &2 2 <AE AEH e, i3] FA AT AH S5 H4A
A BAE 441 B BN FYEL A v} gk

—

Table. 9. Comparison of estimated infection rate and actual infection rate of apple

white rot when folpet-iminoctadine-folpet-iminoctadine spray sequence was

adopted.
Sequence Folpet —|  Iminoctadine — Folpet —| Iminoctadine
Date 11, Jun-19, Jun 29, Jun 8, Jul-15, Jul 28, Jul
Estimate 36.2 - 553 — 66.9 — 44.5
K-1 40.3 - 19.2 — 46.1 - 51.8
A-1 37.8 - 76.3 - 73.6 — 73.6
Y-1 25.9 — 36.2 — 50.1 - 50.2

FA] 4429 FEdel dFP ot A AFE A7I7F o] AFH v ML
e A7E ZEEH Asdoes dojd FH AEEE Table 99 Yehl A=,
TR wet £X7 AXNEFAE gRo) FEEo] Tt TS AY H=AH-
O HF AX Fo AL oM FAX AT vIH F FoE oY Ao
2 AAEAoY 37 ERANAN 2F A9 Hist gAY 4zt F7HthH(Table 9).
o] AY)A & folpet-iminoctadine-folpet-iminoctadine . & H g 7o X FAT HE
gors BAZA 1 A4 =9 ¥ 5 9o A7Y HEEY AREDE
U3 JE AFAe AXAIE AASE dol o] We] n$ {8 Hog AZH
= olo] 3 Aol AA Y Fol UTh

) ABYGEE, ZARYY 54 $A oA 4% 2 FEAVY BF.
HEARAY ATAE ARG dot FRIHSY olge] BATIY U

HEH G PR S

#A9) oz ¥ xR o

o4 24N URE 3F

o 7HXE AA, 718 H

g A7 BAERE ZARITE F fAlE 2EF Y
A ARy 19F5E ol WX A7 10449 =
< =4 o] T, JI25H FHEANMY ke
2 Ao w3 ARG EEE HoZ HAB Fi U5 AN 2
& Wyte] 2302 AMNHA ¥EE Aok WYL 3FA LX F 150 A 7€
2997 433t X F g4 15¥0] A 8d 134 A=, 1 ol o8

e ox
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T 7HA He] dAe] A9 glenz 79 14Y ojHe AFo) o3 WA A= A
4 7 1ok

A1z} Z2AMA FAFZEGRE S dE o] v)f 2Fgton BEA A 23 0.8%F
GEE AREY F Ut 28d 2R FX A9 o|BF L] 13.8%H L
U 2 A7I7A $E2 Ao 111]31 GA AT HAARL] A7t HEHJYE
d], iminoctadinedl| 4] 0.7%Z W &o] 714 Pk t}S 2 F azoxystrobin 3} propineb
ol A Z+z} 2.4%29} 2.6%=2 vl tct.

Table 10. Control of Alternaria blotch and Marssonina blotch by 3 and 4 successive

spray of selected fungicides for control of white rot.

Increase of diseased leaf rate (%) during ;

) ~ 27, Jul? 27, Jul ~ 13, Aug”
Chemicals -
Alternaria Marssonina Alternaria Marssonina blotch
blotch blotch blotch lesion defoliation
Azoxystrobin 0.0 24 0.7 6.0 1.9
Benomyl 1.1 4.6 4.6 19.0 1.5
Folpet 0.9 3.9 2.0 399 1.8
Iminoctadine 0.2 0.7 0.0 1.1 0.2
Mancozeb 0.7 7.4 0.0 15.5 1.5
Propineb ' 0.0 2.6 1.5 20.4 1.1
Untreated 0.8 13.8 5.9 64.7 12.5

a) 3 successive spray

b) 4 successive spray

A2z} ZAFNA = ALRF ZAFA o]n] Aled WHLS A3t 79 27dAM 8
¥ 13 Atole] 73 Foll F7he MY ZAMSh AR HGEH Y #y e 23
ZAME A AS] Yo} FA A o]HFEY Fte 5.9%0 EFHFTE FAE
Aqxe] W Frh&o] olME RRFAT EFIL  benomyldlMe 2 7|3 Fol
4.6%} F7tEo o] A= AFHIGFHA gt HAEHI}L vie ¥ Ao FQ
Hct 83 iminoctadine 3} mancozeb A= HWlo] AFH Z7EA] ggon
azoxystrobino| = 0.7%2] F7}d] 1z ocng vuz WHAaHRr & Aoz HA
g%} |

ZAAFHAEE 3 712 Fo 23] F/rgoH, FA YA oW P&l BH 15
°:—l Atolol] 64.7% 7T 1 F 12.5%E 94 HUT A A EHY 2olx
B3] Ty, iminoctadined| A& 1.1%, azoxystrobindll A+ 6.0%7} Z=7}3t] wj
5@ PALN} BARRG. 28Y FTINSH SARZAI S5 folpero]

4or+
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HE 399%7F =713t o] Al7lolE AHES FEE ol & o2 AAHIUG
a2 9l9] SkAlE AL 499 eyt Ntk adH GEE&l oM iminoctadine
o Ao FATe A ozt AAE, olE Fgol AFRE FHFolr] HEY
Aoz AAEYOos, A} DY tebuconaole MAo| HEFOomZ ¢ o]F FA
3R gttt

olate] ZFpo] gsle MRHGEH 2T WAl s F kA FHol
2os At $A4 IANEZ YoM dol TREE FFHIEEY WA dE F
#eo] BPL AT Hojofd Aoz MAHYL FAFFL YHHoE HFHHUY
el ] A Acz @A Jdeon AAz FHadM 23 EEEo] Wy
oo mz FAZZME oA wHe gy 98 5E3 FE FAE 24X
& Werl gln ARHRSH BHAS 98 F4Y dAZE FEY Aoz 4G
gtz FAEZE FAL o] B il BeAe] WS EoF 59 sheEoly
69 Fa7o) 80% olAto] REHE ALE Yo (F&) HA W T LA
o AHE Fojord AoE Aztdr).

pABgEe dumoz f/84 ARAd B g5l e Be AT @
AA Qo7 of Agel Aol SdEw FAAE BE AEAV| WA B

AEFo) zFol7l YE Aoz Ueermg <FAle AAE Z FAY A2
A&7 nZFHojol & Aoz AT

AR A AR Ee] I3 BA FFE AR 2, 59 el 64T«
7AA WS He Fo T 7 glo] EAEHAD 69 FEFEH EAY EAF]
sukstAl ZUbstzl 19 FeARE AdHoz ZUHNTERS). E o] Be 29
o] 62 AZF&EAC] HE2(18, 25) AlARGL T R 59 ol 6
Q5+ Aoldl oz BUS. BaA o Avls B} AR ARAY F 9e
Aoz AU

add o] AFAE ZHMRYHe JEHo 2 ARHNIHI FA LAHE
2 stn QoBE AME FAE A ARHH S I HAEIH} wopoksteH,
o] 7% HE3 <AL iminoctadine, azoxystrobing] 2%F0]3l, 6¥F & olAddE
propineb® A H o2 ALLT & Y& RoZ AAFHJT I iminoctadine 6
Q=g olAe ALEEH e $E7) Joerz AT o] W AR AFE AA
sl AFRE 4 QE FAE  aoxystrobind} propineb ) 2% EH3ch  E
folpere ZARZY] g WARAE v Forf FFHAHEE YAEH} 52
B2 489 ALg BHol Rl Ao AU,

ok

_35_



3) EBIAlS] H& X Al7]e] AA

At AR A7 HY BEAdTAe AAL 9T AFAHE BY benomyle A
g A FAZL JlEHoz HEATFA ojHA oE GAE 159 NHow Ay
BF Bd7Y Y AxEge $£38d #9S dAste Aoz JeEyt adn
ZH AIZIEE FAE FElHoes wddgd A3 Az HAETRE dLe £ ¢
€ Ao AAHJOY RENFA BoBE BEAY F£F0] HY) oFye Aoz
B0l AFA ZFA] EBIAE A ZFAZE AAsY] 98 dd9 Age
FPAot.

ARIHLRL SUHEARE 88 4EA7A M oW AAEA 2D FH5e
22 ZdA 719 wet oAl dig wkgol g8 A F 1S Aoz yzEo BB
HHeue) 7Y 7H571e IRBOE o] APRom AS AL ARYMS
Heol WAjo] de] 20|11 & bitertanold}  difenoconazoleS Ztzte] FH ALE EX,

.Jl)l

1, OOHHQ} 2,000u) 2 Z+z} 5 43te] ARGt

Table 11. Eradication efficacy of EBIs against apple white rot determined by artificial

inoculation to the undetached fruits at different time (1995, Taegu)

Date Symptom development (%)
Chemicals chemicals Preharvest Postharvest”

treated 78 Jun? 10, Jul 11, Aug 28, Jun _ 10, Jul 11, Aug

7. 4 26.3 53.8

7. 10 24.1 60.0

7. 16 21.8 204 61.5 813

7. 22 25.0 12.1 44.7 64.8
Bitertanol 7. 28 6.8 86.3

8 3 0.0 29.6

8. 14 3.6 21.7

8. 17 0.0 16.0

8. 20 0.0 14.8

7. 4 28.6 51.7

7. 10 322 50.0

7. 16 245 26.5 52.8 80.4

7. 22 21.4 21.1 57.1 63.2

7. 28 2.9 55.0
Difenoconazole g 3 1.7 70.6

8. 14 0.0 52.9

8. 17 0.0 52.2

8. 20 0.0 52.4
Untreated 36.8 26.2 26.9 55.9 95.6 63.6

a) Date of artificial inoculation
b) Determined by incubating the apples under 25C for 4weeks
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21]172} A¥e 69 289, 23 A¥L 79 10¥ a2 3AAY S AT ATHEL
2 11d9) A7 FFPEeH, 1, 23 AFAAME 3 9F, 3A ’é?ﬂ"ﬂ’\i‘— 779
ol 2% 6049] A1l AATE AEHE, B U oA AEYAT of pene
2 making® ¥ AFLL AAN Ao AL 49 AQ FAL Bk 1,2
2} AP HEOoZRE 6, 12, 18, 24l 32]-/\“5401] A 3, 6, 9Y uf3 23
o URaM BAE Ho13 obAE AE, ool AZE ¥ OA EAE A9 A
age BT BAde MEe URz 3% 39 ¥ VAN
9 ST olsh 2ol AW AT 98 sEclA 109 Aol BA EAE )
T 119 e 58 AR FA2 2e AT & 3 A uEy Alge

1808 ool 437 HESEA BF 194 PR 2R

69 280 HYFS A= A, FA MY 3 TP Eo] 368%RL T
3w go] 559% Tt (Table 11). o121d A&lA HE 64 FHH 24U7HA 6
o] 7420 2 bitertanol¥} difenoconazoled AF 3 A3, 42 W g YA EH
7b WS wgkn AE A7 IME AL Aozt YT (Table 11). 283 &
3 & wygo] oA E FAAY A7l wE WwHEe ol EER FAHIAUSE
el Aol7t YA

A1z APE )\]Z}ﬁ\} T YA He 2o AAge Azdged, ol FA4Y
Abgol e F8E WH LS 262%F R FHF A EE 95.6%FE HFIFTT A RE
A7 2 E 7}1 Z BEAcH(Table 11). @G 23 APoe Ao AR
7} e, bitertanold] A%, AF 129 39 AHRH A L&l 5479
Yol 7] AAtete] HE 249 Fo GAS 4FF FAMe HAF wo] AU R
difenoconazoled| & HE 18U AXRE FA3 dolA7] AFstd HF 249 F
o] AFoME 1.7%=E Jebgtth(Table 11). 38 & 2o dojxe HF 24 Fl
bitertanolS AL FAA 294%E A ol AR olLjdle AR FAe} 2
apol7b gida A oz vrotxl A7 AN (Table 11).

A3z AFe 8¢ 11} AFAF e o] Al7ld= At#r} o]F "‘1—?‘ Htha) A &
AE AL Wr|717F oA YT, £ W A7y duglenz 33 AdYPodMe oA
o AT E HFYEFH 3¢ Z_ o2 33 Pt o] A7) —rz%’/]"ﬂ Aol
B A ge 269% 23 AFPoNA Y FHEH A HxPoy FHF TS
63.6% 2 (Table 11) 23} A3 iu} A vtk 3z APoMe HF 3Y Fo
bitertanol & A2 § AlFoll A 3.6%7F wEE R olejo] 3 WS dFH AT
(Table 11). 2831 $8% W YA E bitertanole 23 AP oM e F-A 2
vlsl AA3) EQ.o difenoconazoled)] JoirME =LA EoAA Fh3 FAISE
2 xzlol7} gl (Table 11).

oy e 3xtel AF AY A

©

rl

|

.

=

1

AN n2H A, AYH ATl UASL

Lt
2
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2 & el o = A o

2 Aol 97 BAD FAT HEAI% 2 171900)
kA7) AFom 89 4o AL 5
. olsh Zol 53 AFAANNEY B JAENE YT
oNF ¥ oAl 73%4%4—3—0011 W@ wAEtE ope HAF
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gy
32
32
o 5

AoMe FFH e
ooz o] oAl HYUTY HES
o] AFME wtEHoE FQFHNewE HA I 71FS T Y43 A7)
8 Fo Ao

o]4e d¥Co 2 EBIY Al# FEHHSH WA A= 79 e o]FRE
FopthE Abdo] HEFHIUE, olF AGAstn HA AXAVE ZAHE]) A&
Félol oAl 23 294 AP T8 AR AD BEE Aol o)
A3 u FAGAE A dEo] A3 bitertanol, difenoconazole £}l tebuconazole&-
7} g o}
a5 1839 MMIO6H & #HrddfX 7153 ZEE&S =ol7] f3) 54 10d Al
eal, 59 259 polyoxin, 6¥ 15Y captanS AT T TA wxe dHy 398 32

[*3
)

e mz

2 132 B, 79 2970 29E HAL gz ddsy) ds B A
4 URel And B4 A¥e] 2AE AN 79 19¢ Mo 89 15UAR 15
2 AAO A 978 YR BAL 2 F 359 b A 334 43
o ofedo] AEF F oAl BAE A4tk TAYE AL BAE Ae AU 44

Hoh AEd PHOE £8 A R Fo WSS 2ANEW, £35) By
ZAE  URP SR8 Almae sheste] EAETh
£ HdEY AFUFoIMY das AL IAstel 89 1Y Ae7AA

A717F ZolA4E £8d W go] Ax} Yol FH I tebuconazole 8Y 1Y 2Tl

=37 W o) %};‘(j%] A=) A}t (Fig. 8). ZH ) bitertanol® tebuconazole ] A

€ 82 199 A2A SR8 wyol obAlrh} 89 159 Aol T oF

r ol =d (Fig. 8), 1 -d?l—fi— F 7HAZ FAHUAT AR 84 1599 oA 743]
] o]

A0 A BE F $AE A5 Al Gofel FellA @e Busl sie
o7} SlgtE, oSl YU WA + AT, F WAZE 58 159 ool BEY
By WA AUNA YARY) HEY FE 9E Aoz 4ZHAG. 17

1} difenoconazoleo| A= 8€ 15¥ 9] AHdAME £33 W So] AL&F o2 YolA
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e T
| EEM Postharvest | itertanol .
© . eranarest | Bi Difenoconazole Tebuconazole
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Time of application

Fig. 8. Effect of application time of EBIs on the infection and preharvest symptom development of apple
white rot.

)M % bitertanold} difenoconazole ]|
38 el =, bitertanoloj A=
Ae FAgRYg 2318 o ERAT
F8H wHo] ZaHRenE AA ZFE AAME FAHSL A Aolrt YA
t} kA o5 F A9 AFYYSH WAEde A IS HAdEE Fol
= el ohim @A £EAAA WS AATE Aol Aol B B
t} 2% tebuconazole 9] B¢E o] F FAGE g FEFF YHAAE
F Ax JABte A2 et (Fig 8).

_>.:

o]l Ay Azl 9shA EBIY HA HIAV|E RFHAYIH WAl Y
U7 A 89 4 FeAoln, 1 A7l o] FAE X £ ¥ A
A Z2Y F dE Aoz B, o9 AL 1996 RE 2dzke] HI F7)
AFSAFAME & € uf o

4) AgAd o ZFHANTY A 71=e F3

B AAE A3 AgdA 74T AdA ZFHASE PAEHdE 29
) AARGE $3H G AAd g% Aojge ATt Aoy, £ HFA 4
TA Q] EBI| A E tebuconazoled] A F7he} o) oj= JUAAT A=z 22 A3rt o
it olEg Fo g Huid A FFHH WY o4A A= £F3H EHY o
Ao AR For o] AFA AHEF FAE AMEE Ay FAFHHEHEY =
T w2 B/ Aoz A0

g & I e AFAE A8 XA B%W FHAME e 52 HEE Y
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Fig. 9. Accumulative infection rate and that of preharvest symptom development of apple white rot deter-

mined by periodical bagging of the fruits (1995-1997)

B, 19959 R E 19747 39zt 5 BAe) dRdY A8 2ag @
8A dyg g ZAE A3}, 199530l 69 159 , 283 1966 39<= 69 9Y
oldel 29 Alde FAdE A WEHA B, 19979 E 69 12Y o] A
FadoME 53 F ol WA £dchFig 9. ol AHEe FRA ) o3
A R3E u e 2 A7 del a7d uhe gk wA gRgaede) W
o) ¥ % pHel %‘%011 BE A70, 15)E o AR £8 F By P4 4
B37] ofele Aoz 4zdn

o] AFeNME 7.3 sl S 09 AT 2] 9 197dea)
W RS 2A 30 AY 97 F7HTable 5ol Y8 AHE PFstel 2L
o +3 % WHEE ZAB % AA MA%IA AT 616N ATl
e 48 & wgo] Yehrh(Table 1)

of ZANNS) 48 F wHEe A% Fo Ut AR dFstel 2AG ol
2 oz A BPEL 7Y St Yo A& BEYFA 44 L EBIA B
9 49 AR FIT EE £F F sl 80%E We AFddAE A
100%9] Al%7t ZEE Aoz F
=

—{O‘l

Aoz 2AUT 1db ols HEolAE 128 o4l
AFAE AENLAE BTHT olAY B 8 F WL S Yshigionz o
Aol g rYAeel WAL BE REo 58 A BH A 4§ A

FoE A
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Table 12. Preharvest and postharvest incidence of apple white rot at the fixed
examination orchard in Kyungpook Province (1997)

No. of Symptom development (%)
Localities Farm gl;rrlag;mdal Preharvest Postharvest”
YC-1 16 12.8 63.9
Yongchon YC-2 13(1) 1.5 83.2
YC-3 14(1) 11.7 94.8
U-1 14(1) 0.3 44.4
Uisong U-2 14(2) 2.6 53.2
U-3 14 11.6 96.1
Y]J-1 13 8.3 90.2
Yongiju Y]-2 12(1) 6.0 88.6
YJ-3 14(4) 8.5 87.5

a) examined by incubating the fruits under 25C for 4 weeks

Ct. S7HSAE

1) 39 44

= ERNA AFAL AXLFHSFE 103 EE I olstE Foly] Y3 AL
1996 A X E] A Zgd], 1996 dd) s 370 £, 199736l Adxz o] 37 EFo) th
Al 3hGE o F7HRla, 1998dele Adxe 48 £ F 3 2ZE £Fsl9 10
o] A1ES HalA A E HA5A Eut AFFS Table 139
1996133} 1997 d ] Al BelME A1E 2 o HEAIY HHdE 1
H3le 71g3 2o Y A5de AFYUG

N 2Fez A
de =,

Table 13. Descriptions of the orchards for the practice of reduced chemical spray

program
Year Localities Designation ~ Rootstock (V'Z‘fs (Sﬁ;e) Management
1996-1997  Kunwi K-1 Conventional ~ 42 10  cultivar renovation
y top working

1996-1998 Andong A-1 MM106 20 0.4 poor, high density
1996-1998 Sangju S-1 Conventional 23 0.6  poor, high density
1997-1998 Yongju Y-1 MM106 13 2.0 poor, high density
1998 Kunwi K-2 M26 7 0.5 good

1998 Andong A-2 MM106 19 2.7  moderate

1998 Andong A3 MM106 20 1.2 moderate

1998 Chilgok C-1 M26 14 20 good

1998 Kunwi K-3 MM106 19 1.5  poor, high density
1998 Yongchon YC-1 M26 10 1.3 good

1998 Taegu T-1 M26 11 0.7 good
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2) 4xEo A4

199638 E 19987129 7|12 A ¥ &L Table 140) Yl QEd], o] AL A
= AEE 19630 B3 Ale AFE A3 Ago] AR gdgkormg ok
o] AR 71FEe] wthEHY UA FA 2y 8Y A} A0 EBIE AXEE 1
AIZ17H A ZEE FAdA FHEE A $E F dde AHLL 199539 A3
o3 A AT wElA 19630l AEHASHY IAF 247 69 s+

FE 7€ 3<% 7HA iminoctadined 33] A4 wi x|}

199732 A¥ o= iminoctadine ¢} 8-S I 3}7] Y3 folpetS BFHYHSH 9
A= 7244 7}9 iminoctadine® W& vl X g =¢6] (Table 14), o] <A=S HAZ A
T 199430l F3fgt ZbE AuA|Y HAHEHAAM e FAol A gl Aly|E W
ol B3 AFPAA folper o] FEHH I st HA G 5240] ojv] F
B oub AAZ (1), 1996 FBS A K A|7E HEH BHeAddAe APE ¢
g o H] A|FAXME folpetd] HAEFAT} A7) HE)ATE T 199734 EBI

X 1996\ d 9] AY Ao 2 A3} difenocoazole T2l tebuconazole- A8t}

Table 14. Fungicidal spray calendar for reduction of spray frequency from 1996 to 1998

Ser. Time of 1998
No. spray 199 1997 A B C
1 Mar. 25~30- Thiophanate Thiophanate Thiophanate ~ Thiophanate  Thiophanate
2 Apr. 15~20 Captan Captan Captan Captan Captan
3 May 10~15 Systhane M Systhane M Systhane M Systhane M Systhane M
4 25~30 Thiram Propineb Thiram Thiram Cabendazim
(Polyoxin)
5 Jun. 10~15 Mancozeb Folpet Propineb Propineb Propineb
(Thiram)
6 25~30 Iminoctadine Iminoctadine Iminoctadine  Iminoctadine  Imonoctadine
7 Jul. 10~15 Iminoctadine Folpet Folpet Azoxystrobin  Folpet
8 25~30 Iminoctadine Iminoctadine Azoxystrobin  Folpet Azoxystrobin
9 Aug. 10~15 Difenocon.* Tebuconazole Tebuconazole Tebuconazole Tebuconazole
10 25~30 Thiram + ** Iminoctadine Iminoctadine  Iminoctadine  Iminoctadine
Thiophanate
* difenocoazole

** combined formulation of thiram and thiophanate-methyl

1998 WAFPe HAols APYEY BHIFFA AFE 93 AP 2A3)
3F9 AxES A4, Ac K3E A3 A Frto HEPT, K3oMes TH

TS Al 7hA BAHES HEAT E ColMe 5

=d),

o okAl7} AbhtE

Z 7] A
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Sths o AT Az 8)o] 2AsE TAFA AA ATV FA dEFE A
F dE AE BHEH
ol AT o B AXFo T AFAS AXIWAM 64 FEAFEH w3 A F
¥ AA 1007489 Alste] BAE H$1 o]5 BEAE AL Huoxe dHe=
“HEI A Ao Z+F W) WAARE HAA

3) A%
D 196

199692 Atz oz Atzhe] ¥ wajo] vy HAEwE, 374 EFNMNY FHBA
o] BHSE Z4F W] T Table 154 e, SloiMe A7IE
W WAl gS Table 160] YEMAUTH AFIASH L vl¢ e Fof EA7} T
Hog FFHAoY o] AFAME 7é st AFHAASHol ] A 10
Zo) URoA 73 1044 Jo2 483 HAd bl @1 25 Hdol hsiA
T a S-S ZAMPE, RAINAY FadA Y By 3] fed 2FAA HH §
Ath. 53 F el F wHe S-1oA 36.0%HL YA 2789 EFA
= u)e Fghoh(Table 15). HEGEH ] F4 2dgo] Sl 22.0%2 W% =
A vehgon, K1AE 68 140 A A& oA 8L3%t A2
(Gelg mAA) 1 Fo oAl AXe] I AF Fo)E0] HFHLE 10.0%AH-
gatA K13 S-laAe AEAYdgue 34 #3dS 7] A% dFe] 4% A
o7 Bayo

Table 15. Incidence of fruit diseases at the orchard with reduced fungicidal spray in

1996
Fruit disease rate (%)
Orchard White rot Alternaria Sooty i
Preharvest Postharvest blotch blotch yspec
K-1 0.0 14.0 10.0 0.0 0.0
A-1 0.0 7.4 7.4 11.1 11.0
© S 0.0 36.0 22.0 4.0 4.0

28T Al SIAAE F3RAAA 2288T 18RRI BAYUE
b, S-1o]AE 8Y 149 difenocoazole &X A7t Z+zt 31.3%$} 35.4%7F FEH
o] 9glo. v g (Table 16) iminoctadine®] ©ol& Wl thdt WA EI}E ¢ F& AL
= goEdd. Zed 4% 94 oF ¥e wiysc A7 4Rers
difenoconazole @ 9¢ 39 AE H thiram + thiophanate-methyl (Zr}o])ol] 23] A

B Aeg FAHHULL

o
i=]

Z
i
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Table 16. Transition of disease incidence in S-1 orchard determined by bagging of
the apples just prior to each chemical spray in 1996
D Fruit disease rate (%)
ate . -
Fungicides White rot Alternaria  Sooty
d A
spraye preharvest  postharvest blotch blOtCh Flyspec
2, Jun Thiram 0.0 12.0 56.5 67.3 52.2
14, Jun Mancozeb 0.0 10.2 6.1 38.8 204
26, Jun Iminoctadine 0.0 32.6 8.7 479 304
11, Jul Iminoctadine 0.0 59.1 11.4 29.6 29.6
31, Jul Iminoctadine 0.0 66.7 14.6 31.3 354
14, Aug Defonocoazole
3, Sep Thiram + Thio 0.0 36.0 22.0 4.0 4.0
@ 1979 =
1969 % AWAL AP} ¥ WA ARE 2E A2 3o wao] we Ho

AANNZR APYH S0l 10%0]d 24T S7)E
£ Qo] H9H A=

3990z B AE Aa
AT 53] BB wayo] Bob 99 olHe] P
Z A ¢kttt (Table 5).

Table 17. Fruit and folial disease incidence at the orchards with reduced fungicidal

spray in 1997

Fruit disease rate (%) Folial disease (%)

Orchard White rot Alternaria  Sooty Fl Alternaria Marssonina
Preharvest Postharvest  blotch  blotch “"*P¢  blotch  blotch

K-1 1.1 55.1 6.8 0.0 0.0 1.1 7.5

A-1 1.1 68.6 339 0.0 0.0 32 15.5

S-1 1.0 50.0 12.5 0.0 0.0 1.3 18.3

Y-1 0.0 71.2 14.6 0.0 0.0 6.0 18.4

o]} T 1979 T W WAMNFIHNNE AT+ 105)e] AFA AT VI3

B WAl Ao} IR Table 17), oIt PN ANS 71 A2 9 A
Aol Aol g e FF(Table 53 F& thulz} Dok o5 H5PolN e PRy
gl s e 1% WS AY RANE £2 FEROY 58 F 71
2o o wHLe HA 50.0%NM H1 71.2%2 vf$ =t (Table 17). 284 1997
dEol ¥ BAS ZAE DAY O) oA Aad ARdNe £3 5 wn
o] HA 44.4%0AM H 96.1% HJow, 97] F7F F 67} E7 oA 80% o]t
QOB (Table 1) 108] HEF Aol Ae] Wygol HXH47} 138 o4
PRGN B e Aoz Yy
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Heddaue #a e Fedd we & Aoyt Adedl (Table 17),
A-191 - 33.9%4 5]31‘3]‘ a8 A-ldAe A& uiel 2ol 1996d% Al olA
62 1Yo 2AE A FaAoA 813%Y ZFHAJLER o]& Fol7] A3) 5€ 3
&0l polyoxing %E;EfHIOHE AA3 E ZY9&E YN nE FAAYA
A& 745?‘% gart 9 Aoz AZHAUG T SlgAx 19964 64 2
thinm A% ¥ 69 14¥0] EXE AL Fadolre dgo] 56.5%4 HAenE
(Table 16) 1997d%¢] AFME 59 3t FA] polyoxing AEXFEd], o
QoA 7] BEEL g woy) 79 A folpet AE F AA F7HATH (Table
18). 18} 1 o) A X F tebuconazole ¥ iminoctadine o ]3| ?,‘ji]- ""O}ZI] H=
HogE 125%7F HHEJE, o Ho Zd Ayt Fisle FA4E YLE=E
125% A=< wygolgld & EAE §lg Aoz FdHUt

Table 18. Transition of disease incidence in S-1 orchard determined by bagging of the

apples just prior to each chemical spray in 1997

Disease rate (%)

Effective

Date fungicide White rot Alternaria Sooty Flysf)ec
Preharvest  Postharvest blotch blotch
23, May  Polyoxin 5.2 46.0 2.2 68.0 14.0
7, Jun Folpet 1.7 5.9 0.0 275 59
22, Jun Iminoctadine 3.7 38.0 9.1 12.0 6.0
8, Jul Folpet 6.2 44.0 10.4 4.0 4.0
28, Jul Iminoctadine 16.4 72.0 41.5 0.0 0.0
16, Aug  Tebuconazole 1.4 64.0 25.0 0.0 0.0
2, Sep Iminoctadine 1.0 50.0 12.5 0.0 0.0

19974 1g8ET 12U AUEGE B oA BolalA 9
kAL Sl M= 7% 8¢ folpet 24X o]F 9AH3) AHEATE - S-16A4 5¢€ 23
U polyoxin AE F 69 74 TAE A& FHAA 2&FHFH 2SFHFHB
2}z} 69.0%%} 14.0%%9 3L (Table 18), #-& A]7)o]l polyoxine A X3 A-lojxe 24
100%8} 699%7 ZAHATHE oIt BIAA). TebA polyoxing o5 F 7bAl Wel
WG AR} A gz FUAMANE 244971 A6l o FAE BEE
ok & Aoz ATHAG |

Qo) wysHe IHUIHT AR WAL vl 2 HRed, 53 34
ZA Lo M o]lE Weo] WAAE (Table 5)3 vlus] BW o] Ao WA=
B 2 @ Ao BAE & QAT FRUGAEY ol¥Ee KoM L%z
7 Bgta Y-1olA 6.0%% 7 Etou (Table 17) o Beoz2 A Fh2 qiM
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o gAYl oy PEe K194 7.5%, Y-10]4 184% (Table 17) Qedl, JA]
S9E A9 flo] FHII7AA o] SASA BAHU
@ 19983 %

19983z olls A 237ke] AgelA Blad F& Ay AAHJe s ddx
7R AP 457t F 3E7F K12 '98d & 4 )‘3 Egste] 10749 Fg=dlA
Algsta o 2dd 19989 Frprt hd o)} ASHAULERE ] dAo] e
3 ol ABAGIME tlr2e] A5AoM ZARYEo] Bt 27 G
AL ZAFHAHEE QA e ddel B F gl AEE 2o A e 4%
°jtt. J%ME 78t 103 4X YL AFsta e FdoMe FAAA 24
FHUBoE dEE AFLL U YHLAAM AV BFA FE FE FEHo=
ZHFEEe] 4 AP Axolnt. 2y ARAH S AFAAY dHEL
Ad: Bk ¥ 53 opF W] Bl ALHI Jonz AN I WA A
#E =9 & FE U9

\

o

d

3. A

AT Alshel o 0% BAsHE ARATNA Al 8l S 44 ABE 3
AF I FIHE WAL E ZARE A, Foke] AX 3o Hlg) B A ?‘ﬂ/‘é*}‘ﬁ‘ o
‘5:"8 Aoz WFHoh = AFAY AHEAHE 1992958 197d7H#] 6059
$7be) HEPoz BN dw, 54 549 AU UE, TANE YIAAT
*1]94 E8S AFE & JAH g FF AXx B7stn W A 2&0
& A0 W AN S} AFA e A FEAdol FAld nd LA A A
Ho] Qle Aoz HAGHIA.

Azsl ATANAE B BALHE
TE 191458 33 21 o A
Astel BelAY 22 AE SAAA
P54t SRAATAY S A2 7=
dAQTF7 A F Uk
AF7AA Y A7 Ao ostd AR AMAA StelA AFAY AXIFE A
loﬁi Zolnx W WA A&S TYH WY B U|FHeE Y F e 7t

dol FAHANT U Frhl o] ZleE BF37] AT ok s|E = ok

Wt e
AA, o] A7l 7R HEZ FXAANME E4 A7 54 A7 &
45)) 910] Shle) 49 A7} A9l genz olF Wil 4T AT 440

—{o

e M

o|HA FoFe %Eﬁl?% %0171 A%
o] AT AEEEY {I9ATE BE
H } S8l 12—}§R7 1995 HEHE

AssA HAew, 19737

m“: m{m Ul° Iﬂh‘
ro Of I?L re

Hﬂ 01r 2
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oF gtk B, o] AFolA ML FANAE AFHAASEH 2T o] FA
7t HE INEZW FALF & Y1, SAF 54 FE, TY, BUSE
e HLT 4 PouZ ols FFo] EAH e AFdd HEF
FEAA7} whEEojok et Al E'Mli o We Ao g g 7%
A9 wE X FL £ o] LAAAI} T de RaEE 9 AY|E &
= BAE 9Zsd @ $e¢e otds Fojok doh. a2 sdEd ¥
1998959 FrlAZA o] AEHoes Bdgd o o HEY Fevt flS
z yzZgd ) dA2E AERY AXE Y 5 U= BAAAY Age] B8
gl o] AFNME I R B A7E A9 FASA Qgich T-E FFAE
dAe FFAME Az 103 ol FEF AAY WA Aednz FFA=
23] AA AT Er ZHEIAE ¥ Aoz Az o] ATAE AFA|
o) A¥HL WA A F1 FBeF A7|d £F /HE5d AFA e AWAE
st A¥IEE A GR HARAZE U9 o4 Asyt desith AF7A
AZr 153] o4 FoFS A & Fwle] FAWA 1032 £ FAAMAE FE
7] o8 e Aoz AZP AAE ol thulstel Azt 123 X WAYE AGs)
o] 19973A%E AF7HA AQY 1,500 oo dis] mKF wk e ol 2A
F&3t= AFgol Wi Ao

ol gelH AT @7 AR BAE o= ot A T3 xd3w 2
Fsd Aoz Azt -

o
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