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Development of highly efficient spray
program for pear production with reduced
fungicide spray frequency
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SUMMARY

A serious experiments were conducted to develop a spray program for
pear production which can control pear scab and rust with reduced
fungicide spray frequency.

To obtain basic information, the status of disease occurrence in major
pear production area and actual state of chemical spray in the farm were
investigated. Pear scab caused by Venturia nashicola and rust caused by
Gymnosporangium asiaticum, the latter were not in all area, were of
economic importance and require chemical spray for controlling them among
the 27 parasitic diseases described in Korea. It was revealed that farmers
spray fungicides 9 to 16 times, in some farm more than 20 times annually.

The spore dispersal of scab during pear growing season and time of
infection were quite variable by the year and by the region. I some year
infections were occurred as early as before blooming and the infection of
those stage produced lesion on the fruit.

To select the suitable EBIs which is essential for control of scab, a
series of experiments to detect the possible drug resistance with the scab
fungus collected in Ulsan and Naju where the pear has been grown for
long time were conducted, In the test on the medium amended with
various concentration of EBIs, the strains of resistance or of reduced
susceptibility were frequently observed. In another test to detect any
possible resistance conducted by artificial inoculation of the spores collected
in orchards on the potted pear seedlings to which EBIs were sprayed with
manufacturer’'s recommendation concentration, some fungal isolates showed
resistance to two EBIs out of five tested.

The maximum durations of protective and curative efficacy of the

selected fungicides against scab and rust fungi were investigated. On the



basis of the results of the experiment to detect the properties of fungicides,
a serious of trials to develop a spray program that can control pear scab
and rust with high efficiency was conducted. At first, the programs of 4
spray from preblooming stage to middle of June when the fruits are
bagged were tried, but was not of satisfactory. In the second trial, 5 spray
program of 4 spray and 3 programs of 5 spray were tested, It was
revealed that the programs of 4 spray were unsuccessful but some of the 5
spray program produced good control. In the 3rd trial, however, no
efficient controls were achieved even with the programs of 5 spray owing
to the heavy epidemics in 2006. On the basis of the results of the trials of
the previous year indicating that no good controls are obtainable with the 5
spray program under a heavy epidemic condition, 6 spray programs were
tested in the 4th trial. A good control with incidence of less than 3.09
were obtained by several programs under a severe epidemical condition..

A spray program which tentatively prepared by the experimental results
obtained until 3rd trial was adopted to actual farm orchards at three
different region in Ulsan. Control of scab in the two farms was successful,
but not in one orchard, showing 79.3% of incidence. To elucidate the cause
of the failure, the fungus collected in the orchard were inoculated on potted
pear seedlings on which the EBIs that used in the spray program were
sprayed 3 hrs before. The fungus showed high resistance to flusilazole
which was applied at petal fall stage when the pear leaves and fruits were
most susceptible to the attack of the scab fungus.

Even though an efficient spray program which can control scab and
rust of pear was developed, but it cannot be widely adoptable, as the
fungus showed a diverse resistance to EBIs which are essential for the

control of scab.
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AL FHYE S o= Ay BAP=d, A F719 o
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5

A B 57k 28 BA @dvh 53] AHEelA = 80%9]

ewByoel da) WA 2k Ao ek AaA wdss BA%
Atk AR AdAgelA wol WS Ao depdid o= g7
F59 BF Aol 9@ o2 BerH} (Table 1),
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a7 AEd Hu g FHA AN HiEAES|FE Table 2, 390 UERY

Table 1. Incidence of major pear disease (2003 ~2004)

] No.of scab rust
Region
farm - + + - + +
Jeonnam 26 0 84.6 15.4 385 57.7 3.8
Chungnam 34 24.2 60.6 15.2 39.4 57.6 3.0
Kyungnam 30 0 86.7 13.3 80.0 20.0 0
Kyunggi 45 22.2 71.1 6.7 35.6 60.0 44
Kyungbook 11 0 81.8 18.2 27.3 63.6 9.1
: No.of leaf spot black rot
Region
farm - + + - + +
Jeonnam 26 115 80.8 7.7 26.9 57.7 15.4

Chungnam 34 151 78.8 6.1 546 424 3.0
Kyungnam 30 234 73.3 3.3 36.7  60.0 3.3
Kyunggi 45 28.9 66.7 4.4 60.0  40.0 0

Kyungbook 11 9.1 o4.5 36.4 545 364 9.1

- : not occur, +: slight epidemic with no economic impact, +:severe epidemic with

considerable loss

AEAle] Ak B AL FE 200390 el A9 k2 Aolt 99

aL, 9~123] Ax3 Aoz yehuked, Ha 8 HA X3 g oAM= A
o Fhell gk zkol7k ATt (Table 2). il Ax3|4 2= 2003900 S99
g bl A e ARF 22315 Axgar, 20049 A FEel & wrkelA 313 &
dxd Aoz vyt (Table 2, 3), o1& &7HlA (= R
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Table 2. Status of chemical spray in major pear growing region (2003)

) No. fungicide insecticide acariside
Region farms Max Min  Avr  Max Min Avr Max Min Avr
Jeonnam 18 19 6 12 19 1 12 5 0 2

Chungnam 19 22 6 12 17 4 9 5 1 3
Kyungnam 10 16 7 11 15 4 9 3 0 2
Kyungbook 7 14 4 9 9 4 7 4 0 3
Kyunggi 24 18 7 12 16 5 10 7 1 3

Table 3. Status of chemical spray in major pear growing region.(2004)

No. fungicide insecticide acariside
farms Max Min  Avr  Max Min Avr Max Min Avr
Jeonnam 19 22 4 11 19 3 9 4 0 2

Region

Chungnam 12 31 8 15 19 6 11 9 1 5
Kyungnam 28 15 4 9 18 4 11 6 1 3
Kyungbook 6 10 8 9 15 7 10 4 1 3

Kyunggi 24 24 8 13 16 5 10 5 1 3

20043 % H ¥ ¢ Adze A Aolrf gloy 3t A7)l A
Ad=wcot z+z; 339} 13871 S7Fslia dAgd ddolMs 242 139 23]
APl A= iR FUtA BAE HE

Adeom AytAs X Aow yeiw=d o F84d el A
(o2}

N
)
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¥
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of tigk AF AAZE AEspE A Fol Al dIZA VAR FFA
sgdasy] WEl Aoz ddH . £ Ao Ay 3an vl

o, 20049 =S E A Ht AxEgr 53y Hdue A2 fold

&
i

x2

e &2
fo

Ae Adz 73 23, EBIVF AA &A=&

S8 A AwelA 1 ASUE

N

o,
}F =%t} (Table 4). &= 72 AG A9 A 7F AHENI=E B EBIS
FERIEE AxF Frelle A Aol7b glleyt benzimidazole®Z 3] 5412
& FgAA o] AFENIEE thAa Yol A gko] Qi strobiluline 9F3F 71

Ao 2 e (Table 4).

>~
Jis

m

Table 4. Type of fungicide sprayed in each region. (200372004)

Type of fungicides(%)

Region EBI benzimidazole strobilulin antibiotics others
‘03 04 03 04 ‘03’04 03 ‘04 03 04

Jeonnam 572 598 126 113 41 54 54 29 20.7 206
Chungnam 481 46,7 199 194 19 24 88 48 213 26.7
Kyungnam 54.2 538 178 69 09 61 84 57 187 275
Kyungbook 476 49.1 127 11.3 16 19 6.3 38 31.7 340
Kyunggi 516 553 197 135 14 23 125 99 149 190
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EBI ¥ EBIg &tAl7F 2F20F] E3ta dtl. EBIE dutd oz A3k
dtdo] go|8k2] ki T A AstE F243] o] FoXA e AoE Iy

A Qo ol AAHOR Qo AT, A3 FLWFUY, oAA

Table 4. Details of EBI fungicides used in the assessment of resistance

Recommanded

Common name a.i.(%) Formulation dilution(») Abbreviation®
Difenoconazole 10 WG 4,000 Dif
Fluquinconazole 10 SC 1,000 Flq
Flusilazole 20 WG 8,000 Fls
Fenarimol 12 WP 3,000 Fen
Hexaconazole 5 WP 5,000 Hex

“Chemical names were abbreviated in the article.
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Table 6. Number of Venturia nashicola isolates subjected to the tests

Vear Region Number of Ngmber of
orchards isolates
2006 Naju 18 51
Ulsan 12 51
2007 Naju 11 31
Ulsan 20 60
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Fig. 1. Frequency distribution of the baseline sensitivity of Venturia
nashicola strains to EBIs.
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Fig. 2 Distribution of ECsy values of EBIs to mycelial growth in Venturia
nashicola monoconidal strains collected in Naju and Ulsan.(2006)
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Fig. 3 Distribution of ECsy values of EBIs to mycelial growth in Venturia
nashicola monoconidal strains collected in Naju and Ulsan.(2007)
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Fig. 4 Distribution of ECsy values of difenoconazole to mycelial growth in
Venturia nashicola monoconidal strains collected in Naju and Ulsan.(2007)
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Fig. 5 Distribution of ECsy values of fenarimol to mycelial growth in
Venturia nashicola monoconidal strains collected in Naju and Ulsan.(2007)
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Fig. 6 Distribution of ECsy values of fluquinconazole to mycelial growth in
Venturia nashicola monoconidal strains collected in Naju and Ulsan.(2007)

Flusilazole-N1

3 Mean-0.070
30

25
20
15
10

5

0 L e e s e B

00 0.2 004 06 0.8 10 1.2 14 16 1.8 20 22 24

Flusilazole-U4

Flusilazole-N2
30 Mean-0.103
25

20
15
10

5

0
00 02 004 06 0.8 1.0 1.2 14 16 18 20 22 24

Flusilazole-U8

3 Mean-0.037 30 Mean-0.035

30 k3]

25 20

20 15

15

10 10

5 5

0 R e e e e e e L e e e e s B 0 e L S e e e e s e e e e e ML s e s

00 0.2 004 06 0.8 1.0 1.2 14 16 1.8 20 22 24

00 0.2 004 06 0.8 10 1.2 14 16 1.8 20 22 24

Concentration(mg liter ')

Fig. 7 Distribution of ECsy values of flusilazole to mycelial growth in
Venturia nashicola monoconidal strains collected in Naju and Ulsan.(2007)
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Fig. 8 Distribution of ECsy values of hexaconazole to mycelial growth in
Venturia nashicola monoconidal strains collected in Naju and
Ulsan.(2007)
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Plate 1914 B vt} o] disease severity®= "¢ At o] Ade Ay
Ao 2] HAAze Adsk 2ol 7F A=, Udol A= flusilazoleo] gt ECs
ol Atz e 100E A3lete w7 HAHJ oY, 2 FpdelA AP
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Table 7. Effect of EBIs on the control of pear scab when the chemicals
were applied just prior to inoculation

Disease incidence of pear scab on leaf(%)

Plots
Localities Site
DW Dif Fen Flq Fls Hex
Naju N2 95.0 30.0 10.0 30.0 5.0 100
N3 95.0 27.8 26.3 25.0 12.0 100
N4 100 25.0 35.0 15.0 4.8 100
N5 80.0 0.0 28.6 0.0 0.0 100

Ulsan u3 61.5 0.0 10.5 15.0 21.1 80.0
U4 71.4 176 21.4 5.0 0.0 50.0
Us 85.7 15.0 10.0 5.0 25.0 78.9
U10 40.0 10.0 55.0 20.0 100 100
U13 40.0 20.0 25.0 20.0 100 94.4

Dif : difenoconazole, Fen : fenarimole, Fls : flusilazole, Flg : fluquinconazole, Hex :
hexaconazole

Hexaconazole®| 73-%-, U4¢} UBS A|9jdt R oA A & S/HTA
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f (FAHRG WA H e wye nged, 4R 45dn $49 Ulod)
A AR #e AEH A TREol 100%3T BAE e Aeted Qo) AR
2ol G287 Uehdeh Plate 1), £4H9) Ussh Usel Al AR 2 45
Rl A Mg DWAE TS Wi meh kAw wgo] 27 50

oF 787%4 ol A3 v 32 olYAr} (Table 7). 1716l hexaconazole

: " .
Plate 1. Lesions appeared on pear leaves on which the fungus
harvested from sporulating lesions was artificially inoculated soon
after the treatment of EBIs of manufacturer's recommended
concentration.

a: Ul3-DW, b: Ul3-flusilazole, c¢: N3-untreated , d: 3-hexaconazole.

w2 el o] g AgeA vuA w2 &4& vEldo] ECsoftel Hi A= v
S wrkog Aol AR el o A 475d BFoA ECs
ol Hx 2 100ME d& o] HAHAJTG (Fig. 8). W&kA hexaconazoles # ]
g Uol A 5 o] @o] Wy Ao Atk o] N2ol A 9 ECs
Hit ke U49) 8ol = a Nl1el A= U49] 350 =lo] U5 9] ECs B
AA7E g4 R =90t (Fig. 8). wheha] Wy F m3k vpel A A3 st

A2 SR e WA 2o oz Azt ol4e] As}

-
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EBIE Agstal HAddS HAFte] AFAHE e dFdA6tE 44 49
Fo] o] flusilazole®} hexaconazoled] el 1E ATAES vEUJeERE
hexaconazoled] W3] 1% A3AS 1B N2, 2 N59 27 5o Az +
7} flusilazoleo] tha) %= A3AAS 1ol U0 #3 flusilazoleo] el A4S B
N U4 & AAz o] ool dset e weh s, 724 F
EBIE A% At&s® Axdtal 3750 o|¥d&d oMy A WirE
ZAbs Tt
o] Ao Azl FAlS WA Ay BHYHS HEH A Ayt AT

2ol 7F A Ht. Difenoconazole®] 749 <kAle] H2|7F W] HEo AP A

difenoconazole®} 79| ®]5:dt A &S W HLh Flusilazoleol JolM = H3 ol oF
AE x5 N2ok N5 el A o] H &2 50%% 0.0%= Has g oA &
5 YEh A S (Table 7) o A3ollA = 72.0%9 100%= AA &37F A {1
Atk (Table 8). 3# Ul A A& 2 flusilazoleS 2] g 2 o] HAA S
HEd 4% 100% T8E&S BA=d (Table 7), o] A3olA %= 100%29] 2
S B, Udet 9A U0 vpa7bA 2 Adzbe] Aol A 100%e wHe&s B
=), o] Az dHge] 682% HUth (Table 8). Fluguinconazoleol A
W go] 7hg e No woll A 375%A 3 Uw A 3 FFdelA AFH T o] 3y
£ 50%E T2 Ao nE tha wetth. 1#d hexaconazoled -, N29t
g AoA = 100%°] THES B 9o 7Hgae
o AgaA7A AFEHA=H (Plate 1), o HPAAME T &o] A2 77.3%
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5 B U4 #2 o] AFolA 11.1%9] EHE& 2o
Al g JAEHE e = AR AyelA 100%0 &
U10 vo] o] Aol o] My &L 65.6%= ol A #3 A vjs=d 4
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Table 8. Effect of EBIs on the control of pear scab when the chemicals
were treated after inoculation.

Disease incidence (%) on the EBI treated leaves

Localities  Site

Dif Fen Fls Flq Hex DW
Nai N2 100 94.3 72.0 58.3 77.3 100
u
4 N5 92.0 84.2 100 375 62.5 774
U4 95.8 76.5 68.2 55.6 11.1 100
Ulsan
u10 75.0 85.7 100 52.0 65.6 64.7
Dif : difenoconazole, Fen : fenarimole, Fls : flusilazole, Flq : fluquinconazole, Hex :
hexaconazole

S wgrh ol#d Hom EuH U4Z Adk A FdolA AMHF ol
hexaconazoled] sl A&dAo] A ofy W 7h=Ao] A3}e Aoz dAeky o)
o] Ay} o] WA HF Fo] AZ A¥xI AFAbe fAZ A HF

of MATL WEF Y A YAHA FE ALE AL, o WA 3

)

EBIZ 1413 54 AAle ¥ dAgds B Y 5 7ha4 e A3

oftt WA g vehe Aow &eA sled (Solel, 1977), EBIS] 45 At
AoEFAgAE A9 39 A=A ARaHE Uede AeR deA gl

3 (Yoder and Hickey, 1981), MUFA2EFYH N E 9T 3UAHZTA =
A7889%E el s Aoz waEo] dt} (Seisaku et al, 2003). wekA o] A
Jo e oA A AIFE HE F 7243 R sl EBIRFl WA & 3bel] QL

oM Aozt AA @ o BriW chAAA WhTel oln HEe §xA
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Table 9. Effect of EBIs on the disease severity of pear scab on the
leaves where the EBIs were treated 72hrs after inoculation

Average number of lesion on diseased leaves
Dif Fen Fls Flq Hex DW
N2 91 (3= 100 (1) 39 (0 330 36 (0 431 (10)
N5 55 (1) 329 (3) 358 (7) 51 (0) 139 (0) 14.2 (2)
U4 70 1) 1180 54 (2) 590 300 346 (7
Ul0 2.0 (0) 236 (1) 300 (5) 163 (2) 106 (1) 23.7 (3)

Dif @ difenoconazole, Fen : fenarimole, Fls : flusilazole, Flg : fluquinconazole, Hex :
hexaconazole
)+ : number of blighted leaves

Localities Site

Naji

Ulsan

ol 4= N5k Ul0°] N2up Udell Hlsf sgatrgnte] s=7F &4 @ata
Vel Qle] %= Wkt (Table 9). 1¥ 4 flusilazolex 8] ¢ WHTS HF3 4
ol NoolA = Bo] A3 oy HF F

ol el gol 100%U L By wrE BMR e 25 THAM AaARAA A
Poug flusilazole HEaI7} Fotal ARads v B2 Aoz aAd
a2, flusilazoled] w3k AHaAH oz HI7|=
Hkol S=7b Bk UL0ol] ol oAl A
o &S WAL (Table 7), ©of AdAME 100%° THES UeldoH
(Table 8) HFw W% 3037 5 A&7 depd F 7HA] A A3rt
Aol dA gt (Table 9). webA Ul0lA AHE w2 flusilazoleo] sl #34d<l
% o}, Fluquinconazoled] gloj A= Eo] Abglo] glo}t UllolA Hut
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Fig. 9 Spore dispersals in pear scab during the pear growing
season in Naju (2004)
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Fig. 10 Spore dispersals in pear scab during the pear growing
season in Naju (2005)
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Fig. 11 Spore dispersals in pear scab during the pear growing

season in Ulsan (2005)
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ARHAR, 3 F ulgel FA5 Frhe] 49 g g

ato] 69 LA FREJT (Fig. 12).
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Fig. 12 Spore dispersals in pear scab during the pear growing
season in Naju (2007)
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HATE 475960 H7t oW e AgEA} dolste] AAzE A8
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Table 10. Weather status during the experiment period. (2005)

No. of No. of successive rain(days)

Mean of Precipitation .
rainy

Period

temp(C) (mm) days 9 3 4<
418722 16.0 12.1 3 1
4.23727 16.0 0.0 0
4.2875. 2 20.1 45 1
5. 377 16.8 24.1 3 1
5. 8712 16.0 3.0 1
513717 16.6 0.0 0
518722 204 0.0 0
5.23727 188 0.0 0 ~
5.2876. 1 194 135 1
6. 276 19.7 9.5 2 1
6. 7711 214 32.0 2 1

Aewryue] 73 #Hd RAEAS B 006HE 49 F& ol F R
B 59 A&7k S 790l 40mmitel] F A ool o
Aol A& Fow tH(Table 10). H2EFHWEE 4~590] H]7} @
W o]l o] XA 7] wiiZel 20059 F9Udg= 13YololA HeETHY
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Fig 13. Time of infection of pear rust on the leaves determined by
exposure of potted pear seedlings to natural inoculum for every 5-day

interval from middle of April to late May. (Ulsan 2005)
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Fig. 15. Transition of infection of scab on pear leaves determined by
periodical exposure of potted seedlings to natural inoculum in Naju(2005)
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Fig. 16. Transition of infection of scab on pear fruits determined by
periodical exposure of potted seedlings to natural inoculum in Naju(2005)
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Fig. 18. Transition of infection of scab on pear leaves determined by
periodical exposure of potted seedlings to natural inoculum in Naju (2006)
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Fig. 19. Transition of infection of scab on pear fruits determined by
periodical exposure of potted seedlings to natural inoculum in Naju (2006)
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13974419 wEo s dHe] Al FrtekAl Fkov 549 1595 H 1997t
2] ol A B o] 9.0%%E Fste] 59 28U7HA A9 14 FHE o
FAth (Fig. 20). o9k 22 @42 potoll A7 HEo] 2@l o 7Y
717 Fell AHAG77F Ak A owlg thE2d, 1 dde dAEAN A
g3zl ol frh w2006 Eell= HH o] Aste] 59 28UA AHH R v F
A7 Ao A o] W o] 51.1%°] 23l (Fig. 20).

ol ¥ o] 2006 % UFelA Fas AY Ave dids] tdste] 2
LA = oA e] AR FAdA e 7 AVI7F 2 E AdEo] © ¥
T e 4 A7l e o2 o ® YERY 1 el gidd] EFe 4
o= HeHATh 2y o] AR Jisty] olHe] A el =FH A9
Hdo] Weo] WAt Aol wre A o] Weol WAl A FHel &8d

RS Aow AZHITH

bt
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E& 510 515 5.20 525
~6.4 =3 ~14 ~19 ~24 ~29

~5.2
a

Fig. 20. Transition of infection of scab on pear fruits determined by
periodical exposure of bagged fruits to natural inoculum in Naju (2006)

t}h. 2007

1) &4k 2007 d %= potoll AL B&ES AADH =247 2ES 3

b2l e okth A SRRl A= QoA HSEFHEE 277 tids] o

A Ak 2dzre] Aol A E WA A Fokrh B 20061 =] Aol A
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g A7 A &S 2AE] A8 AN EH ABAE H9A Fa 6
5d¢ HBAE vz A= AGTE AN g o] AgTE HeEy
o] s AR FHE ol dAFEY THEL 57.3%= 18] ¥ Hol
obd Aow AZEHAT (Fig. 21). ddEd= 54 499 &AL 42 A
A 99.0%7F o1m o] =l (HelElHAA]) 20050 Eell = o] ]
W2 o] 5Y 3o BAE e FHAoA e W go] 341%0] AhA kgt
o (Fig. 21) 2 % w3 =FAd #9 S7HeS 59 149004 18Y71A 9]

717bE AlLle Ao vszsksi (Fig. 21).
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Fig. 21. Transition of infection of scab on pear fruits determined by
periodical exposure of bagged fruits to natural inoculum in Ulsan (2007)
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A 69 109 FA25-7] 7hAe) el o7 @R & o] 29%¢°l Eafste] &4t
A3 2 dxzE o] FAY (Fig2l). UFols 24ty I e 49 20
TAE Aslsd 2 A7 A2 gldd Adew vEst O F 5 3H4

oR BAE N ARGl =F AT 4%, Wl AU 15% FER
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Fig. 22 Transition of infection of scab on pear fruits determined by
periodical exposure of bagged fruits to natural inoculum in Naju (2007)
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20053 &= ol = iminoctadine—tris(albesilate) S ¢ Al sle] 6F 9 AdAES AA
3R =d HZ AT A E iminoctadine-tris(albesilate), pyrimethanil®] 2%, B3

At Al e EBI @Al ofn] ~E}g (azoxystrobin + difenoconazole)® + &
(pyrimethanil + fluquinconazole) 1231 EBISQ] difenoconazole®} flusilazole<
AR, o] Z EBIE 7|2 og Aoy Ragyds AHslw gormz

o]

il

% oopAlE APk ARE AwAe AA 71&e Table 113} 2},

Table 11. Details of EBI fungicides used in the experiment for
examining protective and curative activity against pear rust and scab

(2005).

Common name ai.(%) Formulation Recﬁ(l)un&rgr?&%ed Abbreviation
Azoxystrobin+
difenoconazole 17+10. SC 5,000 AMT
Pyrimethanil+
fluquinconazole 6+30 Lq 1,000 KMR
Iminictadine-
tris(albesilate) 30 SC 1,000 Ita
Pyrimethanil 30 WP 1,000 Pyr
Difenoconazole 10 WG 4,000 Dif
Flusilazole 20 WG 8,000 Fls

=

AR HFAY) HERI} A%/ A4S A% FANN 247 FRge,

QoM potol A4 E MU B2 59 8% 650 ARAE B ASEE

2 AW F ATA PAY TP 10, 15, 20, 5904 AT F TIPS
A, oA WA F 49 2326 650 AT A ARAEE
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Aol A e A HEaHs AAs7] 9 AdedA HSEFHE S FA
ol A 22k A dHe] Ik (dolg mAA). gk F2d
A A o] WAG FA A 42%°] olHPENS B, 1 9

of AtAls Add APl = B E] Ui o

Az A webd 2000 oM e AuAl Read HA AP AdE
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5 L

il BN BN =
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Fig. 23. Transition of infection of scab and rust on pear fruits in fungicide
untreated plot determined by periodical exposure of bagged fruits to natural
inoculum in Ulsan (2005)
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Fig 24. Protective efficacy of selected fungicide against pear scab and
rust as determined by bagging of the fruit on 10, 15, 20 and 25 days
after application of chemicals (Ulsan 2005).

*AMT: Azoxystrobin+difenoconazole ; KMR: Fluquinconazole+pyrimethanil ; ALB:

Iminoctadine tris(albesilate) ; PRM: Pyrimetanil ; DIF: Difenoconazole FLS: Flusilazole

TAskE T Bt Aol vewt=d (Fig. 24), ol &Ad A€ ¥

o owEbd e e R ] FAR AtAl e

A
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T ASEFHEe g HEEd AE7|S BH ofAl AX 1095
BAE 2% difenoconazole A E ol A= o] A3 I flusilazole & A
2290 Exgornz nlar & HI
pyrimethanil # 2] 7l A= Fxel 3-8 @3] o]l ¥ Bkl azoxystrobin
7} difenoconazoled Al A& Tl FEXe T AL o)zt gtk 28y

ol AiollA fAlE HF 449 23L2 RNVIE G A AlFola, A

o

g 2] AF APl 1 AV FAAYN Ao dEgon
opAl AE 109 Fol ¥AE Hg BelAe wyEe 7 okAle] AmuAst
W A9 SR glouw ofF Helsy] S kAR F 2~3%e] B
Ag A9t Age]l BT Aoz YAtk mebd] of AYPelA ojl A

2 R3FYE G 7= oAElSy oA AX 159 F 7x] dHES A

Z 4 & kA= difenoconazole® flusilazoled] 2F¢1 Ao 2 ey}
st F2WFHwo gst Zb kAo REgIE AASVE dS I

FAgToA 108 Fol AE AL Ao B Eo] 61%RNH 169 F
o A5 A& HAdoM= dHel ds figla, 20d Fel= AT 36%
= 7oy 259 Fol vl AT (Fig. 24). oA " FAgTolA o
HE Aol ARemE Ao HIFHE =odtrle ol Jor

2006 =2 Ao = 8F 2 AAE AL sd, Adre] Agoa dE
E2d Yo tis] S35 Feld gy Holx kdl pyrimethanilS Al

98l kresoxim-methyl,  fluazinam<] 2%  ®W3ATFAe  EBIE

ot

fluquinconazoles F7}3lt). ol ZF A Aol AA] 7]14LS Table 129 2t}
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Table 12. Details of EBI fungicides used in the experiment in 2005.

Common name ai.(%) Formulation® Redciﬁ?&rgr?&%ed Abbreviation”
Azoxystrobin+ 17+10.
difenoconazole 7 SC 5,000 AMT
Pyrimethanil+
fluquinconazole 6+30 La 1,000 KMR
Iminictadine-
tris(albesilate) 30 SC 1,000 Ita
Kresoxim-methyl 42 SC 3,000 Krx
Fluazinam 50 SC 2,000 Flz
Difenoconazole 10 WG 4,000 Dif
Flusilazole 20 WG 8,000 Fls
Fluquinconazole Flg

kAl T 10497 =FAZ Ay 2a37F 9= Krx, Ita 2 Flz oA
o] W go] XN ugyE zt= EBI £ EBISF & oFAle] &34 A T
Hla] wHgo] 953 Hus Foz Euw kA X FAld oju A3k A

L2 ol UMY Aow FAEHAY (Table 13). £ FA 2] gol el &
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Table 13. Protective efficacy of selected fungicides against pear rust on
the leaf determined by periodical exposure of pear seedlings sprayed with
the fungicides to natural inoculum

Disease incidence of pear rust on leaf(%)
Periods of exposure(days)

Fungicides 10 5 20 o5
Kresoxim-methyl (Krx) 159 18.0 16.3 9.9
ggr)loctadine*tris albesilate 94 109 121 134
Fluazinam (Flz) 10.6 8.4 5.0 6.6
Amistartop® (AMT’ 2.6 1.7 18 3.0
Kummori” (KMR) 5.7 5.0 6.7 74
Flusilazole (Fls) 29 2.3 5.0 4.8
Fluquinconazole (Flq) 1.8 49 53 12.0
Difenoconazole (Dif) 0.0 4.6 3.6 5.7
Untreated 9.0 19.6 20.7 20.6

* Combined formula of azoxystrobin and difenocoazole
" Combined formula of pyrimethanil and fluquinconazole

AALASE At 1093 Azt

2

o =&FAZ A3} Krx Az T
=A YElk=d (Table 13), °]+=
AEgk nie} o] AARFA L w=F F 2ol #d wEd AL

=
FA % Qo pyrimethanil + fluquinconazole (KMR) # 2] Foll A Hubdg oz
=

o] 159%= FAe<2 9.0%Hrt}

)

n.qo

o] Egernw O fAls HF2EFHW da el w2 AL
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FokE vk gk EBIAIQL Dif Al relA= oMol dd fuAermz 1 of
Ae FedFHYgd d&] 52 Angdet 7 Rogds Yl o
AdaEolon, Fls ¢ Flg oA« @8 &o] 7h7F 29%¢9F 1.8%= Dif ®r} o
ANaIrt ¢ Aow FUEAY (Table 13). & &3A] Tl azoxystrobin +
difenoconazole (AMT) He]F-oll A W &o] 26%=2 B WA =L WAl g

& Yetdigley KMROIA = 57%2 BAEH7F tha v 3o g eyt
(Table 13).

A 1040l A 159 Alolel W&o F7 FdS& BY Kr
o] 4F A E B Eo] FUIPORE W EgHI}F thA w2 Ao
@E3laL, Flz, AMT, KMR, Fls Ag]FolA= Ao F7kebAl kALY 238
2o =2 Hoads el Aow FaEQdrt 18 FA g
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TolA 15 o] foll= W&ol FUFSHA] wgkorE T o] F
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pesd

Z o7t e Aow AGHAY. = o] AP A i
AuA gkorn Ay 209 3 25Ul A A4 104 A E A (H el e
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MY nEET A FEel SR, 49 UL A
AT 109 F 59 4AVE 59 FAOR FAAYAZYE 25U7A )

8 1007449 el BAE A5 F3]] 1E FANA Y KW
!

A A 108 Fol BAE A Hdore o|¥ae&s By Az aHs}
#l= KMR, Fls¢} Flzol A o] oW #t&o] FA2wAQ Flgoly Dif %+ 1
=319 FAlo] H3 E=A Jed Aoz Bud HAqAE QoA el ulart
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Difll &= ol #go] 747t 81%9 89%= =2 WAEIAE YERYASY,
Fls2 EBIAlo]WAME o]W3&o] 186%= WA &I} @ekth (Table 14). &=
EBI®} B} ofAle] &3tA12l AMTY KMROAM = vl 4 =& WA g75 e
WAtk (Table 14 ).

Aol Ae] T &S B FAA A 49 169 5-H 109 F
BAE A8 oA 204%7 BT, 1 F 25U7R Ao A 1she]
ool Igel= A stk {IlTk (Table 14). ol ¥ & 3o

Ao HF2EFHH S 49 269 oldel el T5H 32

o
)
-m

£0o] 154%%2 1047 =ZFA171 oA e ol rRt IA A3, Flz
9l FlsolA % =LA 723t} (Table 14). URrd o g woke Ay o] A7F

o Aatgrel wel Hulojup w Aol o Fa FH= Ao LA e,
olAF fAlE ATt EAE %A Ee FHE WA A5 THEo] A

HAeEFHEE oA A9 Fol & F gloy HAoxe= Fdst 4
71

WA ol A 19.8%7} W a L, B

g3 FAATIE & ogled A FAE 2N FAd AT 2AL
Aol A 59 4o FAE A% FAdA 99.0%7F HEHATE Hoew v
W AR AR o] AAENE Adem AEA. o] Ao of

—
AA e F 1043 =E3AZ o8 ol aES i KMR & 359 B3
Al A gl el ol atgo] A ma AL = EBIAIY EBI Al A2+
of Hlal E4 Ere Fo® v 49 169 oAl AX AlFol ojv] 4T A
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Table 14. Protective efficacy of selected fungicides against pear rust on
fruit determined by periodical bagging of the fruit treated with the
fungicides

Disease incidence of pear rust on fruit(%s)
Periods of exposure(days)

Fungicide 10 5 20 o5
Kresoxim-methyl (Krx) 26.2 23.3 21.2 154
Iminoctadine-tris albesilate (Ita) 176 17.2 16.3 15.7
Fluazinam (Flz) 15.7 16.5 10.4 79
Amistartop® (AMT’ 11.1 74 78 9.9
Kummori® (KMR) 12.8 55 7.3 86
Flusilazole (Fls) 18.6 16.5 126 10.5
Fluquinconazole (Flqg) 8.1 7.6 56 6.4
Difenoconazole (Dif) 89 6.0 6.4 55
Untreated 29.4 26.7 28.7 28.1

SFA AT F 10U wEAZ A Y] o]WHES HH HEd vpel

o] KMR, Fls Z12]al Flze] 3 °oFAl AgFollA ol 3&o] Esk=d (Table
15), o] ofAl AYAA ozl 7w HAe] o5 RE A A
A F%7] Wit Ao R FAHAT 53] Flz Aol oy a&o] &k
E A7 A E 206% Hol wl e o] WA okA =

= AdsA E3 Aoz AaFEdnh 2dd KMRe 45 10 olF =% 7]
ko] Aojxm oW g o] FTrkEo] thE ofAlo] ulE] =LA yro} (Table 15)
Hogarl 52 AR #dddn. ¢9 A883%E Yehll= EBIY EBI &

Lo

3 X &

d7ke] = oA Difelt}t o] 9 azoxystrobin®] AL AMT A 2] -l A
o] £3] ettt (Table 15). 2@d AMT Hg FolAE =377k
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=ttt (Table 15). 8 EBIS! Flg®E AH$ 10€71e] x=3% Fo Wy go
6.1%= Hlud yvotorm BHo gy AAl ug Eo

of oM WH o] 74% =2 vluwA vk W gS B o Dif 9A] H

f
)
12
2
e
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_i
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()
e
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My

st WA E S BT (Table 15). 181 EBI 9 Fls& A& 10¥ 7o) =

rOl

NI

ZollA= W&ol 68%= vlwA E=9kal He g¥ H3 o EBIY Hls] =
A=A %k (Table 15 ).

Table 15.. Protective efficacy of selected fungicides against pear scab on
fruit determined by periodical bagging of the fruit treated with the
fungicides

Disease incidence of pear scab on fruit(%)
Periods of exposure(days)

Fungicide 0 5 20 5
Kresoxim-methyl (Krx) 11.8 125 14.3 14.2
Iminoctadine—tris albesilate (Ita) 10.1 13.0 185 26.3
Fluazinam (Flz) 16.1 21.8 22.7 29.6
Amistartop? (AMT’ 5.3 13.1 19.9 17.8
Kummori” (KMR) 9.2 14.8 20.3 24.6
Flusilazole (Fls) 6.8 9.0 135 11.6
Fluquinconazole (Flq) 6.1 6.7 7.4 14.0
Difenoconazole (Dif) 5.1 5.0 6.3 15.0
Untreated 19.8 26.1 27.0 26.4
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Ao A el Ag Ayl tisio] F=d, 3Fe] WA, Krx, Ita 2

=

Flz Ag]7ol A F285H el 2ol FAglet A9 nizsdlornz (Fig.
25) 449 249 °ofAl Zx ojdel] HdE Aem dAdHAT. vl EBIY

EBI A A oo whyge ws iy AE o] ve JIdAE sgto
w2 FolMx Dif A2 FolA 7P wetal Flg X +olA = v& EBI ®
+ EBI @A &3 oA wroh @ o] #okth (Fig. 25). wepx] HF2H5H
ol oju] HAEAE 7Hsdo] AE AVlole RIATAE Faord ZoR

e A

F o

O Rust

Disease(%)

Krx Ita Hz Amt Kmr Hs Hq Dif Ut
Fungicide

Fig. 25. Curative efficacy of selected fungicides against pear rust on leaf
of cv. Niitaka.
Refer to Table 4 for abbreviation of the name of fungicides
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Table 16. Combination of EBIs for detecting the curative efficacy against
pear scab by successive spray of EBIs with short intwerval.
Experimental plots
W1 W2 W4 W5 W6 W7 W8
54 Fls Fls Unt Flg Flq Dif Dif
59 - Flq - - Dif - Flq

Date sprayed

40

EScab
ORust

30 r
20 r

§1 IN IR N1

Unt Fls Flq Dif
Fungicide

Disease(%)

Fig. 26. Curative efficacies of selected fungicides against pear scab and
rust with single application.

oAy g oz

Axp kAl M de] TAE A FAEFANAY HSEAHEL 220% ©]
R, Fls A2 oA el &S 181%, Flg A ol &S 17.8%
2 APl v oFgh taske dlel 3ok (Fig. 26). —Levk Dif A2l
Aol Ae&dFHy I EE 79%= FA el Hl& ZA ZAPT (Fig. 26).
TR gel e BHEe 37.7%2 12 2] Aol Hla
o 543k 713 Frel AA FUMATH (Fig. 27). 18d F7belle B shal
EBI®] 1&Atxo] o& Hediuye] wyge dA3] rageh 13k Fls
= Agstar 2zt Flgs A2k oo W e 181%0A 13.3%= A
31, 12}ol] Flgs A sta 2akel Difs A elst 4ol = L &o] 17.8%0l A
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56%% ZA A, 1zkel DifS A e@lstal 23k Flge A 83 FolAs 2
o o] ukl g o] 79%0l| A 34%® 7HAFth (Fig. 26, 27).

3 F2EFH s EBIS Al o @R o] A Aow Uetue
t, 5¢ 449 12 AgArlddl BAE AL FAFAME 142%9 o]
vl (Fig. 26). 12+ Aol A Flsg A 2l3 Folrs Hod

9.9%= A5, Flg Azlel ok @y &o] 11.9% oFghe] el 13 om,
Dif HgFelAE 9.2%7F wHste] 1 =2 AsgdE YA X
g™ FA AN FedFuye ARy gy 149 23 A=
kel 59 Feot B9 25%7F ST (Fig. 26, 27). 14kl Fls& A 2lska 24}
of Flgg Agdt FollAe HFodfn dyg&S 98%= 129 9.9%¢ H] 3|
Aol 7FasHA ekskth (Fig. 27). &2 & 1ab] Flg, 23ko] DifS Aed +
A= B &o] 56%= 129 11.9%¢°) vl 2A #Aad i, 13 Dif, 23]
Flgg A g FoAes o] 47%= 1249 92%° 9A =LA a2t
(Fig. 27).
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Fig. 27. Effect of successive spray of EBIs with short interval on the
cure of scab and rust
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S e Aol =2 AnFETY FamEFERE ol &gt ARE-oF
A2 HIAITAZ azoxystrobin (Azx), kresoxim-methyl (Krx),
iminoctadine— tris(albesilate)(Ita) <] 3, EBIZ difenoconazole (Dif) %
fluquinconazole (Flg) ¢ 2%, =282 EBI &%A4A2 azoxystrobind
difenocnazole®] FAIQ1 o} ~ELgE (AMT)S A&t ol %AIE AM&-3to]
Table 17¥ 22 8% 9] AZAE 243k 49 342 /W7ol sigstar 4

o 7,449 2192 93 AF, O ke iEe 24 Ael o
F3x AE 104 209 7HA trESAl wi A gk 04-1, 04-2, 04-39] 3F
FEAAE 49 39 M 49 219 v 7], 2o 22 5E 159 915

e
—
]
e
rlo
rﬂ
=
3

Table 17. Fungicide spray sequence for control of scab and rust of pear
(2004)

Date sprayed

plot

4. 3 4.17 4.21 5.6 511 531 6.23
04-1 Azx - Dif Ita - Flg Ita
04-2 Krx - Dif Ita - Flg Ita
04-3 - - Dif Ita - Flq Ita
04-4 Azx - Dif - Krx Flg Ita
04-5 Azx - Dif - Ita Flg Ita
04-6 Krx - Dif - Azx Flq Ita
04-7 - AMT - - Ita Flq Ita
04-8 - Dif - - Azx Flg Ita

ol

4 697 oA 26 F91 5¥ 31l AwAE HEISEE Jded, 04-13%
04-2% 49 399 kAW 2, 04-391= A A okAS Aot
(Table 17). wetA o5 3% AXAANANE M3 A FA7E B8 dAlo] v
e dFS HEISEE Yok 04-4, 04-5 2 04-69 3F AxAAE= M A,

it

Bl 59 319744 209 tAo® AdAlE AEIEE

=]
B
=, Ak A Aok 549 119 fAE oM 2 vt (Table 17). 04-7



25 98 A Ald o fluquinconazoled A E 3, 69 2342 B-AH$-7]7}

A3 A7) v #HAlS 98] iminoctadine-tris albesilate®S AE 3 Th

al
(Table 18). 1&1d] -y o] W& At HEAA Thell #A= dds]
33t Aoz AAZE AT 04-17% 04-2001A4 9 A& 717 6.3%9F 2.7%<
g, 7 AAZe Aol MEH] 49 3Uel azoxystrobinZ} kresoxim-methyl
S 74z Axs A o]9d Aolrt IO E R azoxystrobin® 2 15 W g0
S7FE Aow Holuh 04-29 04-3& wlawshd B gl ejA= A9 Aol
7 glolew, 04-3olA = 7Hst A fAZE AEfESlern® 04-1014 ¢ 2
9] =7} 49<& azoxystrobinl® E@7|E odE Aow AzdEut aga
04-49} 04-50 A9 B &2 717} 0.8%9F 3.8%<dl A A9 Aol= 5
9 1199 kresoxim—methyl¥} iminoctadine- tris albesilateE 2+2} 2 X3 A
ol oo = Afol7} glom =R o]lF F kAo Ao|7t FFHWe W& Y
AoZ AZtd 4 9t} (Table 18). 18y 04-7dA4 &= 5¥ 114
iminoctadine—tris albesilate’} 2 ZFH AW Y EL 05% 2 A L=,
o] FolE 73 17F Fo azoxystrobin® difenoconazole®] A7} AFE E QA
omz AY Hiues ZEsirh webs o] Ad3dAe Fx HFHHM e HAS

nesA ggtonz AEAAL Wge WAE wFE oY o=
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Hdernz gty olFo kAol £F7) 2A BT
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AaFEFol dolM HISHFHE I ST WAE 98 s d A
Fo] daAdy gAE AAs] A% 04-1, 04-2 H 04-39 3F HIEAAE

of 71¢] Apol7b fllemz (Table
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o
rlo
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ol
lo
i3
o
o

Table 18. Control of pear disease by different fungicidal spray schemse
(2004).

Disease incidence at each plots(%)

Whanggum Niitaka
Plots
scab rust  black rot scab rust

04-1 1.7 0.0 6.3 4.8 1.0
04-2 1.1 0.0 2.7 44 1.6
04-3 0.0 0.0 3.2 5.1 0.8
04-4 0.4 0.4 0.8 3.0 3.3
04-5 2.4 0.0 3.8 2.7 0.0
04-6 1.2 0.0 3.7 6.8 0.0
04-7 05 05 05 1.2 0.0
04-8 0.0 1.1 2.7 5.0 0.8

W S 200l AES AAle] B WAEadE HASH] 918 kresoxim-
methyl¥} iminoctadine- tris albesilate® Z}z; A2 3F 04-49F 04-590 42 &
PRy e] Wy g 717 30%9F 27%%E FAZrel] Aolzk flSth (Table
18). 2efuh FeEFHg el g aol 3lojA 04-401 4= 3.3%°10aL 04-59]
A 0.0%= FA7E 3 Ao yesgtong £ 7hA e WAlE FAll
a#HSE 2 A7) 9] kA 2% iminoctadine-tris albesilate”} A3 o=
velutth, 28l 04-6914+= 9 209 Fo azoxystrobing AFE =)

ki3

’
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AEZANA WHelA  azoxystrobin® < FES 37 s A A
kresoxim-methyls X v}t wheba] 04-6-2 04-4uk 04-59F A5 BluLst7] &=
=&ty A A okAlE HASH7] fg 04-1, 04-2 2 04-3914 s A oF
A= W gAlel Ao o] gle ZAoE Uegorn®E 04-6914 i3t d of
Aol F&gFE FATGTH 04-4vf 04-5¢F vt shseith e sk B A
tha 04-60A1 9] 2 FH o] W go] 68%% s ko HE® (Table

o

18) 2 A1719] kAR azoxystrobine A &8} HE3k Aoz FATtE
H w7 Axel F8A4S AASH] fdl 04-77 04-8 A= Msk A A

AeFsta w719 difenoconazole®} azoxystrobine] &ACl AMT<}

rot
_EL

e
i

difenoconazole WAL Z7 wixlsta IEFE 25U Fo HoAAR]
iminoctadine-tris albesilate®} azoxystrobing 2tz iz s WA A Ao ¥ W
AaRE AR (Table 18). W7ol AMTE AEg 04-ToA 7224
Hol Wb go] 12%%2 w9 wokal 1 Al7]ol difenoconazoleRt A3 3F 04-8
A= W&o 5.0%E =21} (Table 18) o5 F AAEAAANA 54 11¢
SfAIZE 2R ofF AAE HE&F Al el B & Ao
b REAZ) A okAIS] Apolol A frEffEl Ao dAEv]= oyt 19
04-5¢} 04-6914 & A]7]°] iminoctadine—tris albesilate®} azoxystrobins
A EHEl oA 2 Aol7t A= How Euw 04-73 04-8
o A&l 2ol 5Y 11Ul 3 oFAle] FRol o7 3ol ¢ AS Ao
2 AU 2y 04-7914 2T A o] 1.2%= 7 Wk
<3}

T dow Eod w7 e A4x7h g o Ao AdEATh

i

Ea

%

N

205U E AT 2AFAR Ed7EAE Y TAA Fdd=d, AFgek
AE 2004d%=9] A3 oFgF d gt 2000 2] A= X sl A&

3 AgkA A ¥ E 18 sle] azoxystrobin, kresoxim—methyl®] @A 1]
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1 EBIZ fluquinconazoleg A9 &ta vz # 3
A7ZF¥] = pyrimethanil + fluquinconazole®] &A (FxE™: Fxg)e
pyrimethanil T4l AF&3t} (Table 19). 2004W =9 A oA w71 HF
A7 w9 FEIT Aoz YEhg 2005d R0l 2199 WA el AdAlE A
¥ota, AZHE 549 31Y7HA 209 (A SR AdAE Axdtes 5Fe X
AA}, W71l 49 1745E 154 7tA o2 HA¥sh= 3% AXAAE
23Tk (Table 19). M3t A AX fAlme IFA fle RiddA=

iminoctadine—tris albesilate® A A A =d I FE Al7|&= 49 392 3,

Table 19. Fungicide spray sequence for control of scab and rust on pear

(2005)

Date sprayed

Plot

4.3 417 421 52 511 517 531 6.2 6.23
05-1 Ita - Amt - Kmr - Dif - Ita
05-2 - - Amt - Kmr - Dif - Ita
05-3 Ita - Amt - Ita - Dif - Ita
05-4 Ita - Dif - Ita - Dif - Ita
05-5 Ita - Kmr - Ita - Dif - Ita
05-6 Ita Amt - Kmr - Prm - Dif Ita
05-7 - Amt - Kmr - Prm - Dif Ita
05-8 Ita Amt - Kmr - Ita - Dif Ita

05-2, 05-7 792 AdAE At W7 49 17dedl= 748 2
T A2 strobilulin AlQ] azoxystrobin¥} S A] HFA o2 EBIQ difenoconazole
o] A2l ofln LS WX 3R 3, Tl 49 2199 = azoxystrobin¥
difenoconazole®} 2] A<l o}u] ~€}gt EBIQ! fluquinconazole® M. 3 Ak A<l
pyrimethanil®] A1¢l FR#E v]x g o, 05-4°| 4+ difenoconazole A

2 WX 2 IREE strobilulin® 9% WX E ¥y 98 FEY EE=
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iminoctadine-tris albesilate ©A], ¥ &2 A <l pyrimethanilS ®) X g} g
359 319 649 2¢9] AxE BAHST] A Axe gt 1 A7
o = AR AmE 98] HFAQ difenoconazoles wiA| Pt 18 6
4 239 BAH$7)7 B FolE= 20040 %9 mb A E B WA spectrum©)

Y2 iminoctadine-tris albesilateS 7 A]d o] A 3E 3t} (Table 19).

2006 el = Ay A7

aufell A 33.3% & HlaA w2 THES B H2EFHEE Gaeh A
aLufell A Zhzk 9.2%¢9F 8.3%= UESETE (Table 20). YoM HSEFH ol
Aol WA FkAT FEFHY S FA Tl 0% ol Fe] w2
5 Bt (Holew Al A )

2005 =0 A= wlve] AEVF Sasttes ddRe Ad A
gJAst w7 AdAE xSty 22FH 1569 A3 209 HAo=E
datAls dxste AAE A9 (Table 19).

5 LAAIRD 05-1, 05-2, 05-3, 05-4, 05-50]A1¢] &ujol
Aol e HedFUH Y F2EFHY e des B dafM e H2
e e g go] AAZ Aol7k Ao gl ot 05-40 4 HFE e
8 7%= thE AE el el =4 UERse (Table 20). 20009 %=+

i

ANE AR AR AFHA/7 59 3UelA 7Y Aol 2

i)

it

rlo

el ong olf HFIAACMA HF2EFHEY BAd 9IS = F Ue
oAl = 49 2193 59 11¥el Axd Aoz & 5 gt add 49 21
05-49 A 7t difenoconazole®] AEF I, 05-1, 05-2, 05-32] A]&fo|A+=
AMT, 28] 05-59 4= kresoxim-methyle] 2Z % lc}t (Table 19). 12 i
59 11¥el+= 05-13% 05-2014+= KMRe] AEZEQlar, YA Fox= B5F

iminoctadine—tris albesilate”} 235 1t} (Table 19). 2H 9 05-13 05-301 A
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=59 1199 epAlw thea driAs A% U @6 Hewvoyel wy

Sl ol Aol7h gluke How ZEuw F2EFHW ] WAl glojA 54
=

1ol gdxd Ao g3 A9 e Aoz & F Uk wepa 05-4
Ao Eo I &e 49 21| 2 E 3 difenoconazole?] B3 & 37t ok
ol Aoz Ay At

g Alaafel oM e FSEFHEY WY ES 209 149 5% A EA
AlZkel Ae] Aol7h Aoy AT WS Qo= 4Edd A

o Aol behgth 05-13 05-2 7kl A8k @ HES] §RW Folst u
A A7) ekAe) BRAME Aok fEH, e 217 41%9% 6.7%

2 43 Aol Slol s A Az d2dFHe] wAld 2 dew
UEbE T o= JRsE A Aot A5 WAlel el gldve dd
o] 23t} (Table 18) WAt o] &gk Axpzhe] Apol= HEFH o] 2

dA71el AAF 3 Aol wWEGsh= Aeojmm o] We] WAE fAM= B

A AEE AYE 5 9E 2o BRHAY 05-17 05-3 4% 59 1199

o= T

Table 20. Control of pear disease by different fungicidal spray schemse

of 15-day spray interval and 20-day spray interval (2005).

Disease incidence at each plots(%)

Whanggum Niitaka
Plots
scab rust scab rust

05-1 3.3 0.7 4.1 0.8

05-2 2.6 1.0 6.7 2.0

05-3 2.6 0.7 9.1 1.2

05-4 2.3 2.7 11.2 1.8

05-5 4.3 0.0 9.2 0.4

05-6 2.5 2.5 10.1 0.8

05-7 6.1 3.6 3.0 1.3

05-8 1.6 0.7 3.6 2.4
Untreated 29.8 9.2 33.3 3.3
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SFANE AR TR Uw ] A7 kA= RF wded deEFHue]
WaS 247 41%9 9.1%= A9 E 2ol7F e Aoz yewth 05-1e4 =
fluquinconazole ¥} pyrimethanil @] A 7} AxEgda 05-39 &=
iminoctadine-tris albesilate”} 2 X FA=d], FAo] ZF-o @ Eo] x|

s AR Z=9kom g (Table 20) 20¥ 7+A AEA| Ao A iminoctadine- tris

albesilatet= 1 A|7]9] °fAl&= A gatA Xg Aoz AT 12 05-3,
05-4 % 0559 3F AXAAANAME 4921 w719 kAT gpE2 1 v A
, g QoA A Aol7t glSlTh (Table
20). wEbA 209 b4 AZAACNA HEFHW e WA= 7] o] % 5
S0 ofAlY FRol o8 Al FHEH whv]e] kAl Y TR AY DI
o] gl Zeow UEylith

g 1569 4 AEZAAE AL Feole 20¢ 1H4 F2A
AFol7b ATk A 05-63F 05-7ol M= N3 A AEo] BeAS AAIHE,
AT dAdd JojAE v FEZ thE At Ao el

A7e Al AR FAd

pul

A% ANE A Axel Aol AedRgel 718 sbAgtot Aot
wrle] A7l QoA (Table 20), 2 A& Adar] ol e %
ewwuel wAldl gloldE s A Axe] A ¥ AEel ol

Me 7 FF BT A7 i

05-62} 05-8 Atolell= 5 179 AT =23 & A|7]9] oAl A &
A&l (Table 19), Fw=vlol dolx A28
1.6%= & Aol7F gllov F2dFH el lojAM= 2h2t
ek Zbol7F AR (Table 20). 22far 4larvfje] Aol A7
o M= 47 10.1%9 36%= 05-89 WAlgxr X 5o
Foe e 747 0.8%9 24% = 05-62 WAl EZdsE ¥ 53
t} (Table 20). w&bA 59 17¥€ 2] °FAl%= pyrimethanil .t} iminoctadine-tris
albesilate”} tHAIZ 53 Zlo® FHH A

ghA 209 HF AEAA FolA P wAlEIIE =9kd 05-13 159 HA

(o

ol

o
rio
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E o] A7) bk g AR AlE AEEr] flE Aol AETelA e o
@ ATIe] oAt A2 nEA MA 61" FE 64487 7
2,33 Ao AvtAlE EBISH the Ade] AdtAlcke] FAE w4, 5
g atell EBIE iAo, 6-5A A7 6-8A AT 7/HA= 2ok i 233
Aol EBIE wixatar 458] zpel @hAl& wiA k. 6-241 ¢k 6-3A19 =
Aek A FAE AT A AEAE FLsA WL stel A A oA
s AT F dxs don, 6-33% 6-4 AFTE AL AEAE 2y

st M2 Hlalst e Utk 6-5 6-6, 6-TA AT 48] Ao Al adE

Table 21. Fungicide sequence in each experimental plot at Ulsan in 2006

Date

sprayed 6-1 6-2 63 64 65 66 67 68 69 6-10 6-11 6-12

4.5 Ita Ita Krx Krx Ita Ita TIta Ita Ita Krx Ita Ita
416 AMT KMR KMR KMR Dif Dif Dif Flg KMR Flg Fls Fls
428 KMR AMT AMT AMT Flg Flg Flg Dif Dif Dif KMR KMR
515 Ita Flg Flg Flg TIta Flz AMT KMR Flg KMR AMT Dif

6. 3 Dif Dif Dif Fls KMR KMR KMR Krx Krx Azx Flg Flz

>
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374 0] ol Agasu, 2 AA gtel kAt E@E et denm @
FH 4372 A4t 1 F BE99 B el Fahdm 99 3090
of

2% 8 Wiz, ol WS 7 vHE vheh v
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Table 22. Fungicide sequence in each experimental plot In Naju

Date 6N-1 EN-2 6N-3 6N-4 6N-5
sprayed

4. 3 Ita Ita Ita Krx Krx
4. 17 Flg KMR Dif KMR Fls
5. 2 Dif AMT Flg AMT KMR
5. 20 KMR Flg Flz Flg Dif
6. 5 Krx Dif KMR Dif Fls

T 2006 =0 HAFHE UFaAE FARE 2dS oy dxAA 9
5 Table 229 o] 57/l=2 At o= Satelr el A3} 2
Aol A A&k 571e AAE

]

=
Fol Agelel Azt AolE ARFES Fow oy FFe Aweh B
-
=

of 774t (Fig. 28). 24t 49 Sl 747kl 24 140.7mm7}
59 Foll 99ztel AA 227.0mm7t WH o 690 BA #5717}
10€47b4] 293 15.0mm7F W th (Fig. 28). o]2fgh ¢ =xow & uf W9
wao]l e WA Fe oz AZHEJ o 20060 2003 o] F g W
o] wo] WAF Ao FAE T

_87_



Precipitation

e

100

75

mm 50

25

Temperature

25

20 |

15

10

6.1

51

4.1

6.1

5.1

4.1

Date

Date

Fig 28. Weather status during the experimental period in Ulsan
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20051 ol H]

A7)

HOAE o]

o] A3s AT 6-2014 o]

A

I

o] 1.1%H o olgAEo] 79%=E 7 =™ 6-90 4 o|F &0l 0.6%=

6-35.th
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o

18 Skt (Table 23).
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6-49F A A zol7t gl 6-10149 oW I&S 431%= w5 Z Aol &

ATt (Table 23). % o3&l 9.0%= 7HE =94 6-1204 ol }& L&
347% % WlaA ERo oy P&l 86%E AL Aol7t §li= 6-9914 <] o
WaE 222%%2 & Zo|7F ATt (Table 23). wepA] oy &= XA A

o $9e wost Ae 2 ot gl Ao AAHAL o] Y&l o]
=

Table 23. Effect of fungicide spray sequences on the control of rust and
scab in pear(2006)

Disease incidences (%)

Plots* Leaf Fruit
Rust Scab Rrust Scab
6-1 1.1 39 04 43.1
6-2 0.6 3.6 1.2 15.1
6-3 0.0 3.7 1.1 22.6
6-4 2.8 34 1.7 20.6
6-5 59 4.8 19 27.7
6-6 4.5 7.7 05 48.7
6-7 2.4 6.0 0.2 214
6-8 3.6 3.7 1.7 156
6-9 79 8.6 0.6 22.1
6-10 0.7 6.4 0.0 12.4
6-11 1.2 6.9 04 27.3
6-12 49 9.0 0.2 34.7

*Refer to Table 21 for fungicide sequence of each plot

A s A kA thE 3 U] ofAlE BT Fde 6-29F 6-3% HlaL
I 27 (Table 21) 703t Aol Itas A E3F 6-204] 2] o]z &o] 151%°]aL
2 A7l KrxE 2T 6-30014 9] o3& 226%A0 B2 sk oA =2
Ita7} B 973 Aoz Ueltt (Table 23). % 69 39 533 kAl b=
a2 9o AlE BEF U 6-33 6-45 vl B FApre] ALl xo]

ol
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2 (Table 23) 53]ztell EBIE 223 A 9-oi= okAl ko] Ao 7}
fle Aoz dasdry. @9 43]3Fe] AT 23 Yz ofAlE BE
66 2 6-7° Al AFTE Hlusf BHW 43 2] BT AT AL
Flz& WA & 6-6901A4 o] ap&o] 487% Ho 1 A|7]e] FAZE wjg F
HAF Aoz AGFHATY T 2 Ao REA Itas ¥l F 6-59)
EBI &A1l AMTE HiA| g 6-75 Hlas] ¥ BHFgant ol Ita vl 741
6-591 4] Wl go] =9ktl (Table 23). —1¥wl o}i]al 23]x}9} 33| x}o EBIE
AE A staL 48] 2ol AA] Itas WX 3 6-10] YAME B &o] 431%}
HAorn® 59 FEANA HEidAe dxe HAdsiA e Ao e
ok mEbd e T e kel Malwa = w7, dshy] B ds)
20945 7hA= EBI B EBIGAIE Wi 2 AJd oM e 2HE2 79
Aol 7b A= 6-10014 wH o] 124% % ThE AFTF Htl ZA ekt
(Table 23).

a9 ol At A kAt HF FAINE thE I 1 Afo] ] Al A= B
T oEde 6-87 Hlas] B 6-1001419] W&o wkEdl, olH e Aol
Mt A kA9l Ttast Krxe] zbololA frefist A
Azxsto] zpolel Al feeh ZQ1A 2 A= vk 28y At W kA4S v
g 6-29 6-3°A 9 A3}E BW Ita’t o 5
ool WAl gzte] A HF FAld Azxel 9F Ao AztEv ¥
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of AewToge W Helsty] ofelt 200646l LA el A =

ot 13k At A= WAl ZH diAE FEa 53 AuFET AS
0.7%0°l A=A kol 6N-19] 236%Hr} =

(Fig. 29). 131d] gy yo] E7HS o 1092 204w 54 89 =
AbE A 49 179704 AR ofAlo] 9% AR B 5 vk 7 A
BEH7F = 6N-49F WA E AL P Skd 6N-19] A EAAl= 7 7HA
obA] R ThEZEF (Table 22) A4 Hlue Pk 221} 6N-49 59 8
o] zalo A W Eo] 50%AY 6N-2Z Hluwstd, MsA okAlZ ITAR T
Krx7} o] 9% 102 dd & F dArt (Fig. 29). = 6N-49 6N-55 H]
welH Rl 59 $9o ¢fAlE FlsEth KMRe] o 3 zo=® dd o 5
AT (Fig. 29).

719 598Ul ZAAA 0.7%°] LW &S HAW 6N-4oll A F87]of
W&ol 23.2% P, 1 2o AP FE wEgo] A F713
THFig 29). o]#1% F7HEol s 59 8Y ZALF Ao ojn] #EL2 Ho o

6N-40] A &= dhg §-o]

rr

%
6N-29} 6N-4E5 Hlas] 2y 59 2 o] Fo] oAl My
o] Wy g2 232% S =dlel Wl 6N-20| A= 53.1% o mZ o] Aol 49 3
A3 176l g ofAle] Apolo A frfEl AoR FTETE HE o A

LAkl A o] AntE vlas] By yFolA 7Y S5 WAl s
HQl 6N-49 FUg &Aake] AEA A 6-3%H (Table 21), o]& #8388 A
o e ARy e 26%% SAtoAE 28 e o] ofy
Aok 2™ UFold g e WAl Ea3E YR 6N-12> &4k 6-8% §
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Fig. 29 Effect of fungicide spray sequence on the control of pear scab on
cv. Nitaka (Naju, 2006). Refer to Table 21 for fungicide sequence
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Fig. 30 Effect of fungicide spray sequence on the control of pear scab on
cv. Whanggum (Naju, 2006)

Aghe] Aol A o] TS 166%= vl g ek oleh e Aol
= & Aadel AAsta gl HddEe ofAel E e
A7 Aem FAHAT. webA o 549 AxAAV RE Agded HE
HE oz A7

Foufol gloiM = AEFI el Ayt dojHl=d, 737
AFFoAAS} AR v w2 WAERE YEil oY F57]
Hao] AA mobAd AaFFolA BHu B o]l o Eskvk (Fig. 30).
24 A AATY] AR Aol AAEFI HSteke] "N-4oll M 34.1% %
WA Ry b =3k (Fig. 30).
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3l O 59 6¥ A SAH57] Ad7A 63] Axst= AAE TN A5
W A ERE A4 (Table 24). AAE7MX 9] AgoA dizFd &2o] 3t
P Metd Axel FoAE FoFEYgormz 2007dxEe AFAE= sstA

of AxokAl T HAde ofAE AAs= A3 st A opAle] WA BE F

Table 24. Fungicide sequence in each experimental plot at Ulsan in 2007

Ser.  Date _ - B - B ) 3
No. sprayed -1 -2 7-3 7-4 7-5 7-6 7-7

1 4.5 Dif Krx Azx Dif Dif Krx AMT

2 4.18 KMR KMR KMR KMR KMR Flg Flg

3 4.28 Fls Fls Fls Fls Fls Dif Dif

4 5 8 AMT AMT AMT AMT AMT KMR KMR

5 5. 19 Flq Flq Flq Ita Flq Fls Fls

6 6. 12 Pyr Pyr Pyr Pyr Azx Pyr Pyr
& oplel 9 ARG E 2007dEe] FEAANAE A AZA oA

of Hdle] 94d& Fi AP = A5 Ak 9ol A= EBI @Al Ab
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o] 4e2 FxAS dAstel FdYeoernz FATE 2 lenE A
stk W Ay AES & g floy AxAA A4 A BAldd e 7)o
= HUEE fal viE] AT E AR ATl 6¥ T 634 FAE
AgeFst 49 W&ol 493%4 HA o mZ(Table 28) 2007 d % &4F A Hko A
= AIESFHE e Aol Hlay Bokd Aoz FAHIAY. 2007dE=e] A
Aol M= Fig. oA Hi= uksp o] FA4fo] ofF Aujste] WRAAS 71 £o=
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Fig. 31 Cured scab lesion. Note that scab symptom was almost disappeared
when the fruits were scrapped off.

gutow Wrg AL ok 7-1, 7-2 2 7-30lM = 13 % oA =1 o
Wz kAl s AE Ty B &S 1330 KrxE AFEE 7-20014 24%=
P ko m g 13318 AaARE Kx/b 7B $53 Aoz Ao o
o] At FAHAT (Fig. 32 ). 7-13 7-42 wluws] B 5329 kA 7}
7-191 4= Flgolar 7-4o A= Ttaoldl W& 247F 7.9%¢9F 35%= 7-47F -
okt wEkA 53218 kAl 2= Figel Ita Boh o $53 Aoz #dy
Ak T 7-13% 7-5= 63)&F] FA7E ZH7t Pyrdt Azx o ® thE A o] 9o
2ol 7k gl W Lol dojE A4z 79%9F 4.7%= 2Fol7b AATH whEbA
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63]2Fe] oFAl %= Pyr®th Azx7b $3% Zo® vEut (Fig. 32). Zeu
7-49F 7-5= 132kl Dif7h wjA[Eo} gler® olE Krxz HHPAl HW
A7p oA 24 v AEdF & Ao AZEdv. 53] -2kl A
of A2dFHste] EBI Wid AR £AS st 7-49] 53xte] A}
Aew AzEdnr. 7-63 7-7
< Iy go] Wy Eo] 747t 9.0%9 109% % 7-2v 7-30l Hla] A =R,

T AEAAC AREE Al 724 7-33 thEA] GAT HlE sA
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Fig. 32 Effect of fungicide spray sequence on the control of pear scab
on cv. Nitaka (Ulsan, 2007). Refer to Table 23 for fungicide sequence

2538 B2 &S Fig 3201 Y=, o5 gt e gz B

S otk awd o]E 7 AT g s ww oFe] ol U9
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Fig. 33 Effect of fungicide spray sequence on the control of pear rust
on fruit of cv. Nitaka (Ulsan, 2007). Refer to Table 23 for fungicide
sequence

g 20079 =0 E2dFHY PSS Fig 330 YeEhleled, drbse
2 sl vjg vol HA 7-1o4 = wo] M glolal T-4olM = e
o] 35%u o] H2dFHyI Aol7h glod —40 4= 53| Aol ITark A

o}
SR o oA HF2EFHW wAEdrt e zlow wEA

S ATt
(Fig. 33). mebA TtaZb AHS-E 7-40lM HFEEFH o] &0 7s] =%

S o AGE
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Table 25. Fungicide spray scheme to detect contribution level of each
fungicide constituting a spray program on the control of pear scab (Ulsan,
2006)

Slg:;ee d comp#* ~Ita -Flg -Dif -KMR -Krx
4.5 Ita - Ita Ita Ita Ita
4.16 Flg Flg - Flg Flg Flq
4.28 Dif Dif Dif - Dif Dif
5.15 KMR KMR KMR KMR - KMR
6. 3 Krx Krx Krx Krx Krx -

* complete spray

L AR 2 4y

o] AL AxAA MEANEH AN FAF=dl, Table 259 27914 B

& owpsh ol AP ARl /L BEAAES A wha oAl HEA B

Fol watel el slake] opAlE AzFelm UvA opAlE AYHom AE 5

)0l okAlE AR AP TelAe] Wgo] FHAVEFNTG FYHORE ¥O

WOgER oA g el wAel 3ol JelE @ Aow Bdm, wue
o

of SAAETRT o o Flo]E @ 3
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rlo
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Ar
ok
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ok

FEL 36%o|F=d, AaAe Ax
& AZ2=E Yo fFoHeo=r FUst AgdFE 49 16¥9 Flgg A& -Flg¥®

ojar, A Al Aol M= FHLEZT Fo4 Aol7t gt (Table 26).

Table 26. Effect of omission of a fungicide from the spray calendar® on
the outbreak of rust and scab on pear (2006)

Disease incidence (%)

Chemicals
Plots ] Date Rust Scab
omitted leaf fruit leaf fruit LSD

Comp. none - 3.6 1.7 3.7 156 278
qta TUROCEAGINETHIS 5 Apr 55 13 309% 71.0%+

-Flg fluquinconazole 16, Apr  6.8% 1.1 7.9 34.1%*

-Dif  Difenoconazole 28, Apr 2.0 1.6 6.2 18.1
-KMR Kummori 15, May 4.1 0.6 15.7% 287

-Krx kresoxim-methyl 3. Jun 25 0.0 6.9 179

of A 7ldE 3 °fAl= Flg ¢ ofAlERld, 1

ASEFHY Y A SHFdEFAA oEPF &L 3T7% A=, FHAE A
S AET Foll ¢ AxFET B Eo] =& AT E -Tta®t -KMR o]
omng o S AAs=H 4o 7IdE 3 A= 49 5Uol AEF Ita

59 159 4axs KMRE F oFA|# o]ttt (Table 26 ). 3tH 27+
JolME dAMEFA o) HEL 156%0AET, 49 59 MEA AE
ol ItaZ A3 -ItaollA L Eo] 71.0%= 1o F94 AolE e
3, 7R 5 21 49 16l Flgg A3t -Flgoll Aol d&o] 341%=E o
Al 15 oA AolE YERAAT (Table 26). webd 2006 % 74245
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Table 27. Contribution level of each fungicide on the control of scab
(2007)

?\Ieor s;?z;% g compl.  -Dif -KMR -Fls -AMT -Flg -Pyr LSD
1 4.5 Dif - Dif Dif Dif Dif Dif  2.03
2 418 KMR KMR - KMR KMR KMR KMR
3 428 Fls Fls Fls - Fls Fls Fls
4 58 AMT AMT AMT AMT - AMT AMT
5 5. 19 Flq Flq Flq Flg Flg - Flg
6 6. 12 Pyr Pyr Pyr Pyr Pyr Pyr -

cured (%) 158 11.8  12.3 8.9 5.8 8.8 5.2
diseased(%) 79 8.3 101 188 35.3%x 3b.7#x 49.3%x

200739 Aol HA 2 ARE Table 279 YeEbHA =, Aol A
of WHgo] 79%A=ul, Gt F FAFE BT Fo|H zelE: HA 5
o] 59 8Y o]F9 A= BT x| FoA zolE HATh o] A=
T Ag Anel v @k, o2 A 200730l = el A AlFHE AL
W 59 8Y Aol T HA7Ol @3 Aoz YERyTt (Table 27). & vhx| 9}
oFAIQl Pyrs AEFet FollAle] R go] Tyl 49.3%u FHof 2007dEed = A

WA Aol wokd Zle® uERgal, Pyre] AEfel o] Amd e
Hl&o] 52%% 7P stokths e I ofAle] ARg A wdE AoR &4
2 5 9lal, EAMT AFToAAE A2 B3] 58%= Pyrdt 79 u53

t} (Table 27). AMP+ strobilullin® EBI®] Aol Pyro] 9A] strobilullin
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olmz ol59 777l EBI? Flg o4 Fls Bt} =& Aoz dAdw )

A9 F7F ASAE
1. A ¢ =9y

7t AFNG 57 29 A4

L 713 AZAAL A 2 ASETE A8
2006 =7kA o] A Aol ofrjste] VR WAIES AT JHskA
difenoconazole ( %™ : ¥W7= nlo]A T FALoldl~) W59 & pyrimethanil 3
fluquinconazole® A (A% : FE2, d=4F), 9312 39 flusilazole (AEH
F2E, FRsleld) d3E AxzHE 10¥¢  Fo|  azoxystrobin  +
difenoconazole &#| (o}u|2~e}¥l Bayer A FAFo]A~) 12 FE 159 I 25
o fluquinconazole (%™ : F A=, ByeraZFAo] 1 2~) ¥} pyraclostrobin (A%
gotegeoe], ddstshs 24zt Adxstesgrt £ oy A7FH e WAE
s 8¢ A<=l fluquinconazoles A ¥ EE At
ol ¥ o] ZAHE WAHES Heo 3Tt AL, GAQ Wi TAHE
7ol etttz AAF o AEx Aol = ke AolE Bl MW 3o
AE 69 2699 polyoxine] &xt# o AZEAT (Table 28). o]& o] Aol A

o

dedryne gerdyeldn st 428 Azt Bulsl A7 W Ao
2 A9 20079 99 sl olF AW BrA 3FH HRE 99
AR Fedry o gugd Al 7HIA & lFel we Ay Pie
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Table 28. Fungicidal spray program for farms to demonstrate the control

effciency of the program against pear scab (Ulsan, 2007)

Chungryang Seoseng Onynang
Ser. Date - Date . Date s
No. Phenology spraye Fungicide spraye Fungicide spraye Fungicide
S d S d S
before . . .
1 bloom 4. 2 Dif 4. 5 Dif 4. 5 Dif
5-day
2 after 4.14 Flg+Prm 4.18 Flg+Prm 4.20 Flg+Prm
full bloom
3 petal fall 4.24 Fls 4.24 Fls 4.29 Fls
10-day
4 after 5.14 Dif+Azx 5. 8 Dif+tAzx 5. 9 Dif+tAzx
petal fall
25—-day
5 ?fﬁer petal 6. 24 Flg 5.23 Flg 5.23 Flg
a
before
6 bagging 7.4 Pyr 6. 3 Pyr 6.10 Pyr
7 6.26 Pol

Dif : difenoconazole, Flg : fluquinconazole, Prm : pyrimethanil, Fls : flusilazole, Azx :
azoxystrobin, Pyr : pyraclostrobin, Pol : polyoxin

gt AxAAd = B FAH-7] AA] 68 FEkA ATAE 63 Ax
=4 EBIZ} difenoconazole, flusilazole 2 fluquinconazole®] 3Fol1x, I 2

L
s}

td

2o} ofw]z~Epgo] AREH =, A= fluquinconazole¥} pyrimethanil®] &

Aolal Tak+= difenoconazole@} azoxystrobin®] FHAlo|E = o|E F A= HA
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el ALt ® sA7] AHA 689 Fol  strobillulinAl Q)
pyraclostrobing A Z =, 2 A7 E #FA9 o] AEEFEE o= HA A
EFAZACE kA AX F 375 Fof A S FdEHS we) 3l Hsksa
APEFIR HZWe EETRTE MHA 25 F, 20721C9 dew chambero]

A8A1ZF HESIAT §4 BE ¥ 22 2k sk 354 BE oM e o
3

144%7F =]l 1% 9.1%7F 2HEd 53%7F A2
of HAdgE o8k Aoz yehyth M T AE 149%7F B Ee] 1
T 79%7F TN 7.0%= AmHAT 28 2%Fe A= 81.2%7
Al 37%N AREAIL 775%7F EHEt (Fig. ). ol Hx9 A dA

v & EokomE(dolel mAA) 19
stz fldl 5¥ T Fall 2ol A AF 8] deep freezerol HE FQ

100
W Diseased fruit

cured fruit

Incide ce{%)
g

i
L

. =

Cheongryang Seosaeng Onyang

Orchard

Fig. 34 Disease incidence and frequency of cured fruit at the farm where the
program of six spray from preblooming stage to the time of bagging was
adopted.

- 103 -



- 0

®incidence
ONo. of lesions
0 | 40

30

@
S

SUOISS| 1O 'ON

40 20

L m
. ‘ L . ‘ 0
Dif Fla Fis

Pyr

Incidence(%)

20

Fungicides

Fig. 35 Effect of chemicals constituting a spray program on the development and
severity of pear scab by the pathogenic fungus collected in the orchard where a
poor control was achieved

AAT 4%F9 oFAl Fo| pyraclostrobin ATl E WHo] HFH (U
difenoconazole® fluquinconazole #2702 oI &L 2tz 269%9F 16.2% % 2
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