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SUMMARY

Because of the rainy season of one month or more during the apple
growing period disease problem is much serious and spend much more
pesticides than the other major apple production area in the world. No
active research program to reduce the chemicals, however, has ever been
done, and farmers also believed that no matter how much pesticides they
use, they have only produce the apples without any damages by the
diseases and insect pests. The immoderate use of pesticides have
disturbed agricultural ecosystem by which more and more pesticides are
required for normal apple production. This fact brought about high cost
of apple, anxiety of consumers for pesticide residue, and eventually
results in decreased demand. In order to maintain the apple industry, the
reduction of chemical spray is also one of important measure.

In order to develop the spray program with reduced fungicides, the
ecology of the target diseases was carefully reexamined, and the
properties of fungicides against them were investigated.

Seasonal changes in the amount of spore dispersals in white rot,
Marssonina blotch and Alternaria blotch were examined for 3 years from
1998 during April to October in each year. In order to obtain the
information on the seasonal changes in the infection rate of white rot
during the apple growing season, and to detect the relationship between
the time of infection and that of symptom development, a large number
of apples were bagged at around late May, the earliest time for bagging

of the fruit, and 100 apples were exposed to the natural infection for 10



days by eliminating the fruit bags in each 10-day intervals during the
possible infection periods from late May to middle of September. The
disease incidence of white rot until harvest time were examined, and the
latent infection rates were examined by incubation of the seemingly
healthy fruits at 25 for 4 weeks. The disease rate of Alternaria blotch
and sooty blotch were examined before incubation.

In order to select fungicides which exert the best control efficacy in
each 15-day periods from petal fall to early or middle of August, the
fungicides which have frequently used for control of apple white rot were
successively sprayed 4-5 times with 15 day interval, and 100 apples were
bagged just before and after each spray. From the disease incidence and
latent infection rates among the fruits thus bagged, the protective efficacy
of the fungicides for 15 days could be calculated, and those among the
fruits bagged soon after each spray indicates the curative efficacy of each
fungicides. The control efficacy of each fungicides against Alternaria
blotch and Marssonina blotch on the leaves were examined by frequent
examination of the diseased leaf rates on the preliminarily selected small
twigs. In order to select the EBIs which can cure the infected fruits, and
to determine the best timing for application, they were applied periodically
to the apples infected until certain period of time and examination the
disease rates and latent infection rates.

The patterns of spore dispersal of white rot was quite variable by the
year, but those of Marssonina blotch and Alternaria blotch showed a
similar pattern during the 3 years in spite of tremendous differences in

the climatical conditions. The initiation of the infection of white rot
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turned out to be occur much earlier than that has hitherto been believed
in Korea. A considerable rate of apples were already infected before late
May, possibly begun soon after fruit setting. More than 70% of apples in
the fungicide untreated plot were infected until late June, and more than
90% at the middle of July, but terminated before August in normally
managed orchards. Even though almost all of the apples were infected
until late July, not all of them were diseased before harvest. T he rates of
latent infection which does not develop symptom before harvest were
quite variable by the years, while the infection rates were not much
varied. The latent infection rates were also quite variable among the
apples produced at different farm in the same year, ranging from 22.1%
to 96.1%. This variation the was estimated to be caused by the
differences in the spray schemes. Alternaria blotch both on leaves and
fruits cause only a little damages on Fuji apple and could be controlled
simultaneously with white rot. The Marssonina blotch which annually
cause a serous damage in some orchards could also be controlled
simultaneously with white rot, but attention should be paid on the
arrangement of fungicides in the spray scheme. The sooty blotch infected
both in early growing season, almost complete infection before June in
some year, and in late season if it rains frequently, but no fungicides
were required to control it in the normally managed orchards.

In the trials to select the fungicides, iminoctadine-triacetate,
azoxystrobin and samjinwang, a combined formula of iminoctadine-
triacetate and difenoconazole, protective fungicides as they were, showed

a high curative efficacy against white rot, and folpet and dithianon were
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also selected by their high protective efficacy. Propineb, even though low
control efficacy against white rot, was found to be useful in the control
of primary infection of Marssonina blotch in the early growing season.
The characteristic mode of action of EBIs against white rot, bitertanol
difenoconazole and tebuconazole was repeatedly confirmed that they exert
very low level of curative efficacy when they were sprayed before late
July, but a very high curative efficacy when they were sprayed at early
or middle of August. Among the three EBIs tested, tebuconazole showed
highest efficacy which reduce both the disease incidence and latent
infection of white rot, and was also highly effective against Marssonina
blotch.

Integrating all of the information obtained above, several spray schemes
in which 10 times of spray in one cropping season were formulated and
were tested for their control efficacy against major apple diseases
including white rot through pilot test and large scaled farm test. It was
turned out that the spray schemes, though slightly different one another
in the control efficacy, were quite effective for controling the almost all
of the major diseases.

It can be said the final goal of this study in which the frequency of
fungicidal spray are to be reduced to less than 10 times and suppressing
the incidence of white rot to less than 2 %. However, it might well be

said that the spray schemes developed in this study have still some room

for improvement.
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9 50% ,
78 38 ;9 1 9 11
30 10 50%

(Table 1).

Table 1. Relationship between the time of infection and symptom
development in apple white rot determined by exposure of the fruits to
the natural inoculum for 10 days intervals in 1998.

Disease incidence found at ; Total
Date .
exposed Aug. Sep. Oct. disease
M L E M L E M L (%)
- 523 00 00 0.0 0.0 2.0 0.0 30 3.0 8.1
5.23- 6.3 0.0 15 15 4.6 6.2 3.1 9.2 6.2 32.3
6. 3-6.12 00 4.0 0.0 9.3 8.0 13 2.7 2.7 28.0
6.12 - 6. 22 00 6.6 16 16 115 33 3.3 0.0 27.9
6.22-7. 2 00 31 31 78 17.2 4.7 172 7.8 60.9
7. 2-7.12 00 8.3 28 56 194 6.9 111 6.9 61.1
7.12 - 7.23 29 14 0.0 43 13.0 14 4.3 29 30.4
7.23 - 8. 12 - 0.0 0.0 30 119 7.5 4.5 15 28.4
8.12 - 8. 22 - 15 0.0 4.4 7.4 8.8 5.9 4.4 324
8.22-9 1 - - 7.9 53 13.2 105 7.9 0.0 447
9. 1- 9 11 - - - - 133 4.4 156 44 37.8
1999 5 28 20.6% 6.5%
14.1% (Table 2),
1999
9 (Table 2).
50% , 5 28
10 50%
132 6 7 6 17
9 50% 103 , 7 6

- 40 -



16 8 8 5 8 15

10 50%
84 55 (Table 2). 8 25 9 4
26.5% , 9 2.3%
(Table 2)
28
10
(Table 2)

Table 2. Relationship between the time of infection and symptom
development in apple white rot determined by exposure of the
fruits to the natural inoculum for 10 days intervals in 1999.

Disease incidence found at;

T otal
Date Sep. Oct. Nov. disease
exposed (%)
E M L E M L E
- 5.28 0.0 0.0 11 43 00 0.0 11 6.5

528-6. 7 00 0.0 25 51 00 00 0.0 7.6
6. 7- 6.17 00 23 23 46 11 00 0.0 10.3
6.17- 6.26 00 0.0 12 35 00 24 0.0 7.0
6.26- 7. 6 2.2 0.0 3.3 56 11 11 2.2 15.6
7. 6-7.16 00 0.0 11 6.8 23 00 11 114
7.16- 7.26 00 0.0 4.7 94 12 00 4.7 20.0
7.26 - 8.5 11 0.0 0.0 56 44 11 3.3 15.6
8 5- 815 11 11 0.0 1.1 00 22 22 75
8. 15- 8. 25 12 12 1.2 24 00 24 3.7 12.2

8.25-9 4 23 23 23 23 00 00 0.0 9.1
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8 (Table 3)

5 8 1
8 2
7 3
5 10
.7
100 ,
T able 3.
()

K-3 18 M 26 4,000 ‘98- '99
A-2 20 M 26 7,000 ‘98- '99

YJ-1 14 M 26 4000 ‘08

YJ-2 14 M 26 6,000 '99
YC-3 18 'MM106| 7,000 ‘98- '99

u-1 12 M 26 6,000 ‘08
u-4 10 M 26 6,700 ‘98- '99
CSs-1 25 |MM106| 3,000 ‘98- '99
M-1 15 [MM106| 6,000 ‘98- '99
YE-1 28 |MM106| 2,000 ‘98- '99
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1998

Table 4. Seasonal incidence of foliar apple diseases in 1998

Disease incidence observed on the month

Site Localities  Rust Alt. blotch Marssonina blotch
5 6 5 6 7 8 5 6 7 8 9 10
K-3 Kunwee 00 00 11 18 31 39 03 14 63 165 199 500
A-2  Andong 00 00 00 00 01 02 01 05 27 37 125 200
YJ1 Yongju 03 03 01 18 80 143 0.7 16 86 736 100 100
YC-3 Yongchon 00 00 01 20 21 36 00 02 09 30 131 130
U-1  Uisung 00 00 00 01 15 15 00 00 01 01 41 250
CS-1 Chungsong 1.3 28 00 01 05 05 00 05 21 43 66 220
M-1 Munkyung 02 02 13 19 58 7.8 00 04 151 169 320 323
YE-1 Yechon 00 00 13 17 57 64 00 02 63 300 420 450
Table 5. Seasonal incidence of apple fruit diseases in 1998
Disease rates (%)
Site  Localities White rot Bitter rot
8 9 10 8 9 10
K-3 Kunwee 0.2 39 21.0 0.0 0.0 0.0
A-2 Andong 0.2 0.4 20.0 0.1 0.0 0.0
YJ3-1 Yongju 0.0 225 80.0 0.0 0.0 0.0
YC-3 Y ongchon 04 5.7 45.0 0.0 0.0 0.0
U-1 Uisung 0.0 6.7 13.0 0.0 0.0 0.0
Cs-1 Chungsong 0.0 0.3 2.0 0.0 0.0 0.2
M-1 Munkyung 0.0 5.0 20.0 0.0 1.0 0.0
YE-1 Y echon 0.8 3.6 20.0 0.0 0.0 0.0
(Table 5-6 ).
YJ-1 8 73.6% 10
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(Table 5). YC-3 13.0 , Cs-1
u-1 25.0% 22.0% (Table
5). , YJ-1
80.0% , CS-1 2.0% (T able 6).
Table 6. 1998
u-1 Cs-1 YJ-1 YC-3
1 (4.4 413 4. 5 4,
2 414 5.12 414 5. M
3 |5 4 5.27 5.6 M | 5. M
4 |521 6.10 5.18 6.
5 |6.6 6.21 6. 1 6.17
6 |6.20 7.3 6.13 6.29
7 |6.30 7.13 6.23 7. M,
8 |713 ' 7.22 7. 4 7.
9 |7.29 8. 3 7.13 8.
10 | 8.13 8.13 7.22 ' 8.14
11 | 8.21 8.29 7.28 8.25
12 9.10 8.10 9. 6
13 8.22
14 8.28
15 9.10
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‘08

YJ-1
15 , cs-1 11
, ‘94
12 (Table 7). u-1
12
YJ>1 YC-3
2. 1999
YJ1 1999
YJ-2 :
U-1 8
U-5 . ‘94
12 (Table 7)
1999
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7
10 10% U-4 11.0
(Table 8). M-1
62.5%), 28.0% (T able 8), 1999

Table 7. Spray schedule at the fixed survey orchard for apple diseases

in 1999.

Ser Time of
€ application Fungicides Target diseases
Month  Date
1 Mar. 25 30 T hiophanate- M Valsa canker
2 Apr. 15 20 Captan Alternaria blotch, Scab
3 May 10 15 Systhane M Rust, Scab, Moldy core
4 25 30 T hiram Alternaria blotch, Sooty blotch
. Alternaria blotch, Marssonina
5 Jun. > 10 Propineb blotch, Sooty blotch, White rot
: White rot, Marssonina blotch,
6 15 20 Azoxystrobin Sooty blotch, Alternaria blotch,
7 25 30 Iminoctadine- White rot, Marssonina blotch,
triacetate Alternaria blotch,
8 Jul. 5 10 Folpet White rot, Marssonina blotch,
9 15 20 Iminoctadine- White rot, Marssonina blotch,
triacetate Alternaria blotch
10 25 30 Folpet White rot, Marssonina blotch,
11 Aug. 10 15 T ebuconazole White rot, Marssonina blotch,
T hiram+ .
12 25 30 thiophanate- M Marssonina blotch,
1999
2 Table 9 YC-3

- B0 -



Cs-1
YJ-2 . 6 15 20

7 5 10 2

Table 8. Apple disease incidence at the fixed survey site in 1999.

Disease incidence found on the month

Site Rust Alt. blotch Mar. blotch White rot Bitter rot

5 6 6 7 8 7 8 9 10 8 9 10 8 9 10
K-2 00 00 0003 07 02 09 20 31 0000 09 000010
A-2 00 00 0207 09 02 10 31 43 0000 20 001010
YJ2 00 02 2733120 00 02 40 52 00 10 40 000010
YC-3 00 00 0423 30 0202 11 13 0000 10 001010
U-5 02 10 0709 22 00 00 56 110 00 00 20 0.00.00.0
CS-1123158 022529 00 00 00 0O 0000 00 000.00O00
M-1 0.0 04 0.0 09 43 0.4 136 524 625 28 126 28.0 1.0 20 30
YE-1 00 00 0208 18 02 02 02 02 0000 00 000000

Alt. blotch : Alternaria blotch ; Mar. blotch : Marssonina blotch

(Table 9).
6 1 YJ-2 3
M-1
7 5
1
2
8 9 ,
3 6 24 7
23 ,
, 8 26
SS 3
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1999

- 52 -

60%
28.0% (T able 8).
Table 9. 1999
YC-3 cs-1 YJ-2 M-1
14 3 418 3.27 3.30
2 |46 5.14 4.18 4.20
3 | 513 5.29 5.14 5.13
4 | 529 6.12 5.30 5.26
5|6 8 6.22 6.10 6.9
6 | 6.20 7.1 6.20 + 6.12
7 | 630 7.11 6.30 6.24
8 | 7.11 7.19 7.11 + 7.5
9 | 722 8. 1 7.26 7.23
10 | 8. 2 8.10 8. 5 8. 9
11 | 8.16 8.25 8.14 8.16
12| 825 8.25 8.26
13 | 913 9.10 9. 6
K-3, A-2, YC-3
YE-1
1




1999 9

M-1 8 . 1998

1999 8 6

M-1 3.0%

1.0%

1998 2

- B3 -



(2, 22) cold chain

(32, 33).
0 8
2 1997
25C 4
1997
22.2%, 96.1%
(Table 10), 20 61.8%
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12

‘97 ,
16
10 , 20 12 1 2
(Table 10). B-1 15 4
, Y3 14 4 (Table 10).
14 15 18
19
30% 3
CS4, B-1, YD-1 13 , 19 17 ,
90% YC-3, U-3, YA1  M-2 15, 14, 13
12
8
30% CS-4, B-1, YD-1 9 30 ,10 15
10 1
10 7 Cs-2 86.4%
4

96.1% U-3, 925% M-2

- b5 -



Table 10. Latent infection rate of apple white rot found on the apples
produced at various sites in Kyungpook Province (1997)

o Spray Date Disease Latent
Localities Farm freq. final spray incidence infection(%)*
YC-1  16(1)** 27, Sep 12.8 63.9
Y ongchon YC-3 12(3) 13, Sep 11.7 94.8
YC-5 12(1) 14, Sep - 43.8
Cs-1 14(4) 19, Sep 85 76.3
CS-2 10(3) 7, Oct 45 86.4
Chungsong
CSs-3 13(0) 5, Oct - 63.3
CS-4 12(1) 30, Sep - 222
u-1 13(1) 28, Sep 0.3 444
Uisung U-2 14(2) 23, Sep 2.6 53.2
U-3 14(0) 2 Sep 116 96.1
A-1 10(0) 30, Aug 11 68.6
Andong
A-5 11(0) 23, Sep - 38.2
Bongwha B-1 15(4) 15, Oct - 26.4
YJ-1 13(0) 20, Sep 8.3 90.2
Y oungjoo YJ-3 14(4) 19, Sep 85 87.5
YJ-5 13(2) 12, Sep - 79.5
Munkyung M-2 12(0) 20, Sep - 92.5
_ S-1 10(0) 2, Sep 1.0 50.0
Sangjoo
S-2 12(0) 22, Sep - 321
Y oungduk YD-1 15(2) 1, Oct - 26.4

* Examined by incubating the fruits under 25C for 4 weeks
** Frequency of tank mix
225% CS4, 264% B-1 Table 11
uU-3 11.3%
benzimidazole
6 (Table).

6
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925% M-2 12
Table 11. 1997
U-3 M- 2 Cs-4 B-1
1 |4 2 420 4.16 422
2 4. 13 511 4.28 5.20
3 4. 23 5.5 512 6. 3
4 |5 2 6. 7 5.26 6.15 *
5 |5 15 6.19 6.10 6.28
6 |5 24 7.3 7.1 7.8
7 166 717 7.18 7.18
+
8 |6 17 731 7.24 7.29
9 (7.5 813 8. 9 8 8
10 | 7.16 8.23 8.25 8.18 *
+
11 7. 26 9.6 9.10 8.29
12 8. 7 9.20 9.30 9.9
13 |8. 19 9.23
14 9. 2 10.15
22.2%
cs-4
4 (Table 11), M-2
B-1
] 4
18
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1)
Table 12 3
6 7 iminoctadine- triacetate 8
tebuconazole 5 6 7
3 3
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2)

7 12

propineb

Table 12. Spray schedules for detecting the effect of fungicidal spray

folpet

azoxystrobin

azoxystrobin

Fig. 9

sequence on the latent infection of apple white rot.

28

4.8%

6 12

Sequence of fungicides

Ser. Application

No. Date Y-1 Y-2 Y-3

1 4. 20 Captan Captan Captan

2 5. 8 Systhane M Systhane M Systhane M

3 5. 28 Propineb Azoxystrobin Azoxystrobin
4 6. 12 A zoxystrobin Propineb Fluazinam

5 6. 26 Iminoctadine Iminoctadine Iminoctadine
6 7. 12 Folpet Azoxystrobin Folpet

7 7. 26 Iminoctadine Iminoctadine Iminoctadine
8 8. 10 T ebuconazole T ebuconazole T ebuconazole
9 8. 24 Samjinwang* Samjinwang Samjinwang

*A combined formula of iminoctadine- triacetate and difenoconazole

Y-2
(Fig. ). . Y-1

.6 12
Y-3 6

5.3%,

5

- 59 -

3.2%

17.9%

28  propineb

fluazinam

16.0%

azoxystrobin

(Fig. 9). Y-2

5.3%



3.2%

e BAHEZ
£ 20 T E ko
L -]
0
%10
m
ol
o
™ v
O 5

o]

Y= -2 Y2
Block

Fig- 9. Eflect of spray scheme on the atent inlecton
ofappe whie 1o1.

1)
8

5 iminoctadine- triacetate, bitertanol,

azoxystrobin, dithianone, (iminoctadine + difenocoazole)

)
1999



10
T able 13
2.0%
16.6% , iminoctadine- triacetate difenoconazole

0.0% 4.8%

Table 13. Effect of last fungicides of the spray scheme on the latent
infection of apple white rot

Disease Latent .
Chemicals rate Infection Infec(tol/?)n rate

(%) rate (%)
Iminoctadine- triacetate 1.0 6.2 7.2
Azoxystrobin 10 144 154
Bitertanol 1.0 12.1 13.1
Dithianon 4.0 2.0 6.0
Iminoctadine- triacetate +
Difenocoazole 0.0 4.8 4.8
Untreated 2.0 16.3 18.3

, iminoctadine- triacetate dithianon
, azoxystrobin  bitertanol
(Table 13).
dithianon 2.0%
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1999

9
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(31).

‘94
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‘94

polymer  coating ,

(31).

polymer  coating

(37, 38)
1
1) ; 1 3 benzimidazole
benomyl, cabendazim, thiophanate- methyl , 2
cabendazim
folpet, mancozeb, propineb, iminoctadine-triacetate
thiram
2)

- 64 -



10 , 30 '

filter paper , moisture chamber 3
1 Iml 25C 4 , Iml
3.0 membrane filter , filter aniline blue lactophenol
, filter (250X) (37,38).
chamber ,
21 3
3 benzimidazole cabendazim
12
benomyl
21
thiophanate-methy!| (Table 14).

Table 14. Effects of benzimidazole fungicides on the sporulation of
Botrycsphaeria dcthidea determined by application of the chemicals to
the detached warts

No. of spores released from 1 wartse)

hemical
Chemicals ——3 6 9 12 15 18 21

Benomy!| 715 635 1,012 892 1,004 1,287 1,148
Thiophanate 117 261 378 522 666 581 1,211
Cabendazim 153 157 157 176 418 401 387

Cont. 437 972 1616 1,299 1,701 1,539 1,084

a Mean of 3 replication

benzimidazole cabendazim

- 65 -



benzimidazole

Table 15. Effects of fungicides on the sporulation of Botryosphaeria dothidea
determined by application of the chemicals to the detached warts

No. of spores released from 1 wartse)

Chemicals 3 6 9 12 15 18 21
Cabendazim 50 37 38 79 182 158 121
Folpet 328 689 374 483 236 227 348
Iminoctadine 7 2 20 24 32 31 57
Mancozeb 293 96 148 192 79 183 279
Propineb 278 644 504 556 448 590 478
Thiram 367 772 235 321 258 189 223
Cont. 314 599 511 378 442 463 311

a Mean of 3 replication

cabendazim iminoctadine-triacetate

(Table 15). Iminoctadine-triacetate

propineb

12 (Table 15).
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folpet thiram
2.
cabendazim
propineb
1 6 11
7 3
10, 15, 20
10, 16, 21 40
7 10 1
2
cabendazim
iminoctadine cabendazim
(Table 16).
propineb 10
(Table 16).

- 67 -

iminoctadine

iminoctadine



Table 16. Inhibition of sporulation in Botryosphaeria dothidea by the
treatment of chemicals on the affected apple stems determined by
artificial dispersal of the pycnidia from the warts detached 9 to 22
days after the treatment of the chemicals.

Average number of pycnidia dispersed from 1 wart
examined days after chemical treatment

Chemicals

1st triale) 2nd trialk)
10 16 21 9 13 22
Cabendazim 142 108 140 195 189 294
Iminoctadine 34 59 116 38 112 468
Propineb 321 119 386 203 563 978
Control 568 138 256 815 429 747

a Chemical treatment on 11, lun. ; b Chemical treatment on 12, Jul

1,2 10 90%

15 1 57.2%, 2 73.8%

(Table 16). iminoctadine ,
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(31).

1)

thiram iprodion

Table 17
2)
Water agar disc ( 5mm)

6 ’

10

in vitro

- 69 -

‘94

disc

15

30



, 1 , PDA ,

12

Table 17. Details of fungicides used in this experiment

Funaicides Commercial a.i.(%) and Recommended
g name type dilution (X)
M ancozeb Dithane M- 45 75WP 2,000
Iminoctadine-
triacetate Befran 25LC 1,000
Iprodion S0WP 1,176
Folpet Folpet 50WP 500
T hiram 80WP 500
Propineb Antracol 70WP 2,000
Benomy| Benlate S0WP 1,538
Cabendazim 60W P 1,000
(Table 18),

mancozeb iminoctadine

folpet

thiram  folpet
propineb
. benzimidazole cabendazim
benomyl
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Table 18. Inhibitory effect of the chemicals against Botryosphaeria
dothidea when treated at the state of spore and that of mycelia

Colony diameter (mm) observed on the days

Chemicals Spore Mycelia

2 3 4 2 3 4
M ancozeb 0 0 0 0 0 0
Iminoctadine 0 0 0 0 0 0
Iprodione 20.8 375 57.0 211 35.6 58.2
Folpet 18.6 30.2 52.8 0 0 6.5
T hiram 0 0 0 14.6 28.2 40.5
Propineb 22.6 41.3 68.9 0 12.9 22.9
Benomy| 14.3 27.2 52.1 25.7 46.2 66.4
Cabendazim 0 0 14.6 0 0 14.9
Control 23.0 64.5 80.7 254 52.6 71.8

2.
) 10 9
15
1
1) 1997

mancozeb, iminoctadine- triacetate,
folpet,

propineb  benomyl
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in vitro
azoxystrobin
2) 1998
1 6 benomyl
mancozen, propineb, folpet, iminoctadine-triacetate

azoxystrobin 5

3) 1999
2 15
azoxystrobin, iminoctadine, folpet 3 3
3

dithianon iminoctadine- triacetate difenocoazole

1) 1997
M 26 11
6 12
5 6 ) 18
thiram, 5 30 mancozeb . 8
12 7 )
6 12 7 29 15 4
13 tebuconazole
100 100
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100

2) 1998

15
8
. 10 2
25C 4
4
M 26 12
10- 11
5 L
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13

15

. 1998

14

15



3) 1999

1999

tebuconazole ,

‘99 1

1) 1997

Table 19 )

Fig. 10

Table 19. Weather status during experimental periods (T aegu, 1997)

. Average Precipitation No. of
Periods temp( ) () rainy days
12, Jun. - 28, Jun. 22.3 140.0 4
28, Jun. - 14, Jul. 24.5 247.0 7
14, Jul. - 29, Jul. 24.9 138.0 4
29, Jul. - 13, Aug. 25.0 220.5 7
6 12 28 6 28 7 14
3
107mm (T able 19)
(Fig. 10),
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6 12 32.1%

, 6 28 60.8%, 7 14 98.4%
(Fig. 10)
100 e — —
N FosTare
s
&0 )
#
o B0
b
]
E 4
20
i} — = = i =1
T e 5 28 [ SR 13
Jun Jul Aug

Time of bagging
Fig. 5. Accumulative infection rate of apple white
rot determined by bagging of the fruits periodically

in 1987
14
15
6 12 7 14
7 14 7 29
7 29 8 13 7 220.5mm
(T able 19) azoxystrobin folpet
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Az cocyirobdn

:11]

B0
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20

100

Falpet

o
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Infection rate (%)
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=

100
Mancozeh

=

=]

=

L]

Benormry

Iminactadne

Fropinet:

80 | .
80 | .
40 - 1
201 I .
- S

12, Jum. 28, Jun. 14, Jul. 28, Jul. 13, Aug. 12, Jun. 28, Jun 14, Jul. 28, Jul, 13, Aug

Date chemical applicated

Fig. 11. Protective and eradicative efficacy of selected fungicides
applied 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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Cate chemicals applicated

Fig. 12. Effect of selected fungicides applied with 15-day intervals on
the disease incidence of apple white rot determined by bagging of the
fruits just prior to or after chemical application.
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Fig. 11

Fig. 12 ,

iminoctadine, mancozeb, folpet, propineb azoxystrobin

azoxystrobin iminoctadine ,
mancozeb, benomyl propineb
(Fig. 11).
6 12 7 14
folpet ,

propineb (Fig. 11). ,

iminoctadine
6
6 7 15

azoxystrobin, iminoctadine folpet 3 ,

propineb 6 12
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. Iminoctadine

folpet
azoxystrobin
7
2) 1998
1998 5
28 8 13 77 46
7 14 28 14 12 7 29
8 13 15 13
(T able 20). 24.9

Table 20. Weather status during experimental periods (T aegu 1998)

; Average Precipitation( No. of
Periods temp( ) ) rainy days
28, May - 12, Jun. 215 395 6
13, Jun. - 28, Jun. 24.2 166.0 8
29, Jun. - 13, Jul. 26.1 86.5 7
14, Jul. - 28, Jul. 24.4 1435 12
29, Jul. - 13, Aug. 28.2 241.5 13
8 13 50.3% 20.9%
10a 7Kg
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Fig- 13. Piolecive and curaive eflicacy of selecled 1fungicides tieated
wih 15-day niewvals aganst appe whie 1ot delem ned by baggng of
ithe fuils ustpror 1o and atier fungcides app/caton (Taegu, 1998 .
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Fig. 13

5
mancozeb, azoxystrobin
iminoctadine- triacetate 3
(Fig. 13). mancozeb 1997
‘98
(Fig.13). azoxystrobin
folpet (Fig.13). azoxystrobin
iminoctadine
folpet
mancozeb
mancozeb
8 14
47.9% 50.3% (Fig.13).
20.9% 7.9%
propineb 6 29

(Fig. 13).
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7 14 28
12 143.5mm (Table 20)
azoxystrobin  folpet

8 13 13 241.5mm

iminoctadine- triacetate

3) 1999
1999

azoxystrobin, folpet, iminoctadine 3

iminoctadine triacetate  difenoconazole (
6 12
1999
3
1999
8 13 92.6% 66.3%
(Fig. 14).

- 82 -

7 29

(T able 20)

(Fig. 13).

dithianone

)

(Table 21).



Table 21. Weather status during experimental periods

(Yongchon 1999)

; Average Precipitation No. of
Periods temp( ) () rainy days
28, May - 11, Jun. 20.9 9.0 2
12, Jun. - 25, Jun. 224 205.5 6
26, Jun. - 10, Jul. 22.1 75.0 5
11, Jul. - 27, Jul. 24.7 1135 8
28, Jul. - 9, Aug. 25.7 92.5 10
10, Aug. - 24, Aug. 25.1 80.5 5
1998 azoxystrobin iminoctadine
7 26
azoxystrobin 32.1% 143%, 8 10

55.5% 15.0%

iminoctadine 7

(Fig. 14)
(Fig. 14).

1999

(Fig. 14).

dithianon 7 26

(Fig.14).

difenoconazole

- 83 -

26

azoxystrobin

(Fig. 14).

iminoctadine
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Fg 14. Protecive and cuiaive eflect of selected fungicdes tieated wih
15-day nlenvals aganst appe while 1ot detem ned by baggng of the
1luis justpror 1o and afler iungicdes applicaton (Yongchon , 1999.
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1998 6 12

4
(Fig. 14).
azoxystrobin 1.1%
3.6% iminoctadine
3.5% 7.7% (Fig. 14).
dithianon
3 7
8
azoxystrobin iminoctadine
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2 8
2
8

1. EBI in vitro

1) . Bitertanol, Difenoconazole, Tebuconazole

2) : EBI

. Water agar disc ( 5mm)
, 25 48 ,

Table 22. Effect of EBIs on the mycelial growth of Botryosphaeria
dothidea determined by dipping of the agar disc containing mycelia
in the chemical solution for 30 minutes

Colonial diameter at days :

Chemicals

2 3 4 5 6
Bitertanol - 13.3 31.9 46.5 65.6
Difenoconazole - 14.2 26.8 46.9 72.1
T ebuconazole - - 11.0 21.8 39.9
Control 25.4 52.6 71.8 >90
agar disc 30
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EBI

‘94

1)

2)

PDA ,
tebuconazole
(Table 22).
EBI
EBI
7
1997 1998 2
. Bitertanol, Difenoconazole, T ebuconazole
) 1997
, 5 6

- 87 -
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30



0, 6, 10, 20, 30

10
EBI
8 6 , 8 26
iminoctadine- triacetate
iminoctadine- triacetate
) 1998
MM 106 18
7
17 8 15
1
, 5 30 , 6 15 captan
39
8 15
6 1
8 15

- 88 -
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17



15 7 17
8 15 8 15 5 30
10
2
1) 1997
1997 7 4 90.1%
20.7% 69.4%
(T able 23). 3 EBI
: (‘94 )
tebuconazole 7 24 8 3
(T able 23). 94
(31)

tebuconazole

8 3 13.7%

bitertanol difenoconazole
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Table 23. Differences in the control efficacies of EBIs against apple
white rot by the time of application

. . Latent
Date Infection Disease . .
EBIs sprayed rate (%) rate (%) |rr;ft%ct(|&n)
10, Jul 90.7 13.0 77.8
Bitertanol 14, Jul 58.2 14.6 43.6
24, Jul 77.1 115 65.6
3, Aug 70.5 5.4 65.2
10, Jul 914 1.7 89.7
Difenoconazole 14, Jul 76.0 9.0 67.0
24, Jul 63.8 75 56.3
3, Aug 34.7 5.3 29.5
10, Jul 57.8 7.0 50.7
T ebuconazole 14, Jul 39.1 2.9 36.2
u 24, Jul 17.3 0.0 17.3
3, Aug 14.6 0.0 13.7
Untreated 90.1 20.7 69.4
7 4 ,
90.1%
5 7 4
8
tebuconazole
8 EBI
2) 1998
7 2 1
56.7% 29.7% 27.0%
(Table 24). 7 2 15
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Table 24. Effect of time of chemical spray on control efficacy of Ebbs
against apple white rot determined by natural infection.

Disease incidence and latent infection rates in apples treated
with EBIs (%)

Date
sprayed Bitertanol Difenoconazole T ebuconazole
Diseasew Latentx Disease Latent Disease Latent
1st trialy
2 Jul 127 b 321a 121 b 50.5a 128b 37.3a
17 Jul 6.3 bc 331a 6.7 bc 45.1ab 52c 16.8 b
1 Aug 3.7c 236 a 46 c 406 b 0.8c¢c 41b
15 Aug 56¢c 34.6 a 30c 48.0 ab 26¢c 139b
Untreated 24.9a 31.8a 249 a 318¢c 249 a 31.8a
2nd trialz
15 Aug 06c 205b 27b 352 a 10b 40b
30 Aug 21b 130c 30b 343 a 12b 24b
Untreated 8la 51.1a 8la 511 a 8la 51.1a

w Disease detected until harvest in the field.

X Latent infection rates were determined by incubation of seemingly
healthy fruits at 25C for 4 weeks.

y Conducted with fruits infected before 2 July

z Conducted with the fruits infected between 17 July and 15 August
In the column means followed by common letter are not significantly different
at the 5% level by DMRT

8 1 24.9%
tebuconazole 0.8% bitertanol
3.7%, difenoconazole 4.6% (T able 24).
8 15 tebuconazole bitertanol

- 01 -



difenoconazole

L 8 1
bitertanol (Table 24), difenoconazole
(Table 24)

, tebuconazole
(T able 24)
2 7 17 8 15
5 25 7 17
8 15
5 25 11.0%
1 59.2%
8.1% .8 15 30
, 8 15 30
bitertanol
(Fig. 16). 1
EBI 8
EBI
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EBI 8
1
3. EBI
EBI )
1) . Bitertanol, Difenoconazole, T ebuconazole
2)
12 , 6 23
5 6 18 thiram,
mancozeb , 6 13  propineb 23
EBI 3 3
100
23 EBI

- 03 -

EBI

5

30



3 100

.6 23 4,11, 19
3 100
7 12 26 iminoctadine- triacetate
EBI
EBI
8
EBI
EBI
EBI
6 23 6.4% 57.4%
bitertanol 7.7% ,
difenoconazole tebuconazole 0.0% ,
30.8%, 36.8%), 0.0% (T able 25).
4 6 27 273 ,
bitertanol 16.2% , 75.7%

(Table 25). difenoconazole
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tebuconazole 3 7 4

20

Table 25. Protective efficacy of EBIs against apple white rot
determined by bagging of the fruits exposed to the natural infection
after application of the EBIs (1996, Y ongchon)

Disease incidence and latent infection rates

Date of al?fyers cn the apples treated with EBIs (%)
bagging  chemical Bitertanal Difencccnazcle  Tebuccnazcle Untreated
gpplication — pey | gty Dis Lat Dis Lat Dis Lat
23, Jun. 0 1.7 3C8 CO 368 co co €4 574
27, Jun. 4 1€.2 w7 £E3 €84 &3 542 152 7C0
4, Jul. 11 189 g 118 7C6 154 5.0 242 BE3
12, Jul. 19 25 74.2 10 750 154 €4.1 2€.7 €44
2C, Jul. 27 256 744 1c3 769 189 7C.3 245 €4.3

x Disease detected until harvest. y Latent infection rates were determined by
incubation of seemingly healthy fruits at 25 for 4 weeks. In the column
means followed by common letter are not significantly different at the 5% level
by DMRT.

EBI

4. EBI

1997 1998 2 EBI



1) . tebuconazole
2)
7 26
8 2 ,12 ,22 ,9 1 tebuconazole
3
100

7 26 iminoctadine

8 2 63% 9 1 15.3%

Table 26. Effect of application time of tebuconazole on the control of
apple white rot

Date Infection Disease Latent
spraved Bagging rate rate infection
pray (%) (%) (%)
> Au before 6.3 2.1 42
ALY after 1.0 1.0 0.0
before 9.3 3.6 5.7
12, Aug after 25 0.0 25
before 105 42 6.3
22, Aug after 21 0.0 21
1 Se before 15.3 3.1 12.2
' P after 2.2 2.2 0.0

- 06 -



(T able 26). 8 2
2.1% tebuconazole
1.0% , 8 12 8 22 3.6%
4.2% (Table 26). 9 1
31% 22% 8 12 22

tebuconazole

(T able 26).

EBI 8

10 ’

- 97 -



3
15 8 13
7
2
7 27 8 13
1
4.6%
(T able 27).
iminoctadine mancozeb
azoxystrobin 0.7%
15 64.7%
1.1%, azoxystrobin 6.0%
(Table 27).
39.9%
iminoctadine

- 08 -

15

7 29
1
2
5.9%
benomy!|
12.5%
, iminoctadine
folpet



, tebuconazole

Table 27. 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 ;

Chemicals 27, Jule) 27, Jul 13, Augt)
Alternaria Marssonina  Alternaria_ Marssonina blotch
blotch blotch blotch lesion defoliation
Azoxystrobin 0.0 24 0.7 6.0 19
Benomy!| 11 4.6 4.6 19.0 15
Folpet 0.9 39 2.0 39.9 18
Iminoctadine 0.2 0.7 0.0 11 0.2
M ancozeb 0.7 74 0.0 155 15
Propineb 0.0 2.6 15 204 11
Untreated 0.8 13.8 5.9 64.7 125

a) 3 successive spray : b) 4 successive spray

5 6 80%

- 99 -



azoxystrobin

1)

A zoxystrobin,

2)

100

, iminoctadine, azoxystrobin
propineb

iminoctadine 6

1
propineb 2 . folpet
6
Propineb, Mancozeb, Dithianone Fluazinam 5
3
5 28 6 12
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T able 28.

0
1
2
3
10 , 28
6 12
50
“qn
1
1999
6 12
16.0% 30.0% (T able
29) ‘0
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azoxystrobin 12.0% fluazinam

‘v (T able 29).

Table 29. Effect of chemicals on the control of sooty blotch

. Before spray After spray
Chemicals % Disease Severity % Disease Severity
Propineb 240 2.2 8.0 13
Azoxystrobin 220 2.6 12.0 13
M ancozeb 20.0 25 10.0 12
Dithianon 16.0 21 6.0 10
Fluazinam 14.0 2.3 0.0 0.0
Cont. 30.0 2.6 - -

fluazinam
3.
1) : Azoxystrobin, Iminoctadine, Dithianone
2)
1 , 5 28
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12 6 27

100
L 9 3
50
50
1 27
10 3 , Table
30
azoxystrobin  dithianon
iminoctadine
Table 30. Effect of chemicals on the eradication of sooty blotch
Chemicals Control Treated
% Disease  Severity % Disease  Severity
Azoxystrobin 56.8 1.83 50.4 1.25
Iminoctadine 52.3 1.38 49.2 0.83
Dithianon 49.7 153 49.9 152
azoxystrobin dithianon dithianon
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’ 1 y 9
10 , 16
1992 15.7
1998 13.7 . 18
10 ’
2
15 8 8
1998 3 ,
1999
3
1 1998
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5
cabendazim, azoxystrobin thiram
(Table 30) cabendazim
T 2
1
cabendazim
thiram  azoxystrobin . 6
1
, propineb
3 6
1
iminoctadine 3 .7 7 8
folpet azoxystrobin
K-1 K-2 azoxystrobin folpet, K-3
. 9
tebuconazole 3
8 iminoctadine

tebuconazole
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Table 30. Fungicidal spray schedule for developing the spray calendar
with reduced of spray frequency.

. Sequence of Fungicides
ilec:. Schedule  Practice g g
1 Mar 25-30 Mar 29 T hiophanate T hiophanate T hiophanate
2 Apr 1520 Apr 14 Captan Captan Captan
Myclobutanil + Myclobutanil + Myclobutanil +
3 May 510 May 5 M ancozeb Mancozeb Mancozeb
4 May 20-25 May 22 Carbendazim Azoxystrobin T hiram
5 Jun 5-10 Jun 7 Propineb Propineb Propineb
Imi ine- Imi ine- Imin ine-
6 Jun  20-25 Jun n rpmoctadme rpmoctadme .| octadine
triacetate triacetate triacetate
7 Jdul 5-10 Jul 6 Azoxystrobin  Azoxystrobin Folpet
8 Jul 20-25 Jul 22 Folpet Folpet Azoxystrobin
i ul 30 Iminoctadine- Iminoctadine- Iminoctadine-
triacetate triacetate triacetate
9 Aug 5-10 Aug 14 T ebuconazole T ebuconazole
20 Difenoconazole Difenoconazole T ebuconazole
Iminoctadine- Iminoctadine- Iminoctadine-
10 Aug 20-25 Sep 5 ! ! ! .
triacetate triacetate triacetate
2,892
MM 106 20 ,
3 , SS
SS
10 , 1998
7
azoxystrobin folpet
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7 30 iminoctadine 1 8 14 tebuconazole

K-1 K-2
8 20 difenocoazole K-3
tebuconazole . K-1 K-2 12 ,
K-3 1 11
azoxystrobin
1998
10 5 22 4
10 100

8 14  tebuconazole

9 5 iminoctadine

10 100

(NB),

10 ’
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iminoctadine azoxystrobin 7

iminoctadine K-3 7 22
azoxystrobin . folpet
propineb
K-1 1.0%, K-2 0%, K-3
2.2% (Fig. 17). 1998
48.7%
K-1 K-2 12 , K-3 11
, K-1  K-2

difenoconazole

(Fig. 18),

thiram K-3
(Fig. 18). K-3 K-1  K-2
5 22 thiram 7 6 22
azoxystrobin folpet
azoxystrobin folpet

5 22 thiram
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=

_ B Before k=1
O A

B

=

=

Dizease rate (%
o B

L

1 ﬂl:l:!] -

T Teh

Gl
K2

Disease rate (%)

on

K=3

Date sprayed

(%)

Disease rale
=]

Fg. 17. Eflecis of fungcides on the disease
ncdence of apple whie 1ot detemned by
baggng of the futs belole and atfter of each

spray (Yongchon, 1998’.

Pro: propineb; Azo : azoxystrobin ; Fol : folpet ; Imi:
iminoctadine- triacetate; Teb : tebuconazole ; Sam :
combined formula of iminoctadine and difenoconazole ; Flu :
fluazinam ; NB : not bagged.
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B Before k=1
T |mafer
40 |
T
&.
M IR N IR iR = 0 L &
il Fro Imi L ] Hi m i leb HH
&l
W K2
|
San
B
.::_33
Ex
m
Ij L L
N N =W IR 0N 13 | i
Az Fo m Ay Fal i Ttz ]| HA
G: -
—— 50t K
5|
T
B
Eo|
2
Sl I 1 |
Nl INON IN ON ON °R W 0
n Fr lmi Fd A0 limi HS Tk HE
L BT ifal ] T2 ra ERE B 11.3
[Cale spraved

l_\U- 10. LLIICUID Ul IuIIU\LIuCD Ul uic arccriv el (U] |
apple white 1otdetemm ned by baggng of the 1uits belore
and after ofeach spray (Yongchon, 1998°.

Pro: propineb; Azo: azoxystrobin; Fol: folpet; Imi:iminoctadine; Teb:
tebuconazole; Sam: combined formula of iminoctadine and difenocon-
azole ; Flu : fluazinam ; NB : not bagged.
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1998 6 22 7 2
(Fig. 4),
K-2 K-3 K-1
(Fig. 18),
5 22 K-1 cabendazim , K-2 K-3
azoxystrobin thiram
cabendazim , cabendazim
cabendazim
cabendazim
[ mAE
40 T | mEgE2
& 90 |
w
ol
0 |
I.-.I L
K1 k=2 K3
I Plot
Causcu Uy enr une IJ\UID vl ullierer i :pldy JUlicuu e
(1998, Kunwee)
3 Fig. 19
K-1 26.6%, K-2 K-3 32.0%  45.0%
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. 7 28
iminoctadine
K-1 4.1%, K-2 2.0% K-3
4.0% 1998 80%
10
, iminoctadine
1 EBI
EBI 1
1998 6 8
3 48
10
K-3 EBI 1
11 2.1%
1998 8 ,

iminoctadine 3

iminoctadine

1999
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(Table 31).

9

1999
iminoctadine
Y-3
EBI

1998

iminoctadine

tebuconazole

difenoconazole

fluazinam

1998

Table 31. Fungicidal spray schedules for pilot test in experimental field
of Yongchon in 1999

Ser.

Sequence of fungicides

No Schedule Practice Y1 Y2 V-3

1 25 30, Mar - T hiophanate T hiophanate T hiophanate

2 15 20, Apr 20, Apr Captan Captan Captan

3 1 5 May 12, May Systhane M Systhane M  Systhane M

4 15 20, May 28, May Propineb Azoxystrobin Azoxystrobin
5 1 5 Jun 12, Jun  Azoxystrobin Propineb Fluazinam

6 15 20, Jun 26, Jun Iminoctadine Iminoctadine Iminoctadine
7 1 5 dl 11, Jul Folpet Azoxystrobin Folpet

8 15 20, Jul 26, Jul Iminoctadine Iminoctadine Iminoctadine
9 10 15, Aug 10, Aug Tebuconazole Tebuconazole T ebuconazole
10 25 30, Aug 24, Aug Samjinwang* Samjinwang Samjinwang

* A combined formula of iminoctadine- tractate and difenoconazole
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Y-3 7 fluazinam

propineb, azoxystrobin

(Table 31).

(M 26,

100

folpet

12
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, 8 92.6%
66.3%  (Fig. 20)

3
5 28
Fig. 20 Fig. 21
10%
i
w | Disease I
' Latent
_i an
= 10
IR R1d G2X7 11 a0 HI H2

ARRG DR g el

Fig- 20. D sease incidence and atent inlecton
occuned by the accum uative niection untlthe
given date (1999, Yongchon)
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10

W Before Y-1
8 B After

Disease rate (%)

Azo Fol Ini Azo Irni Tab Sarn NE

| mb

Aec Flu Fo Im Tec Sam N
525 612 6.26 wm 726 8.9 a.24 113

Date sprayed

Fig 21. Effects of fungicides on the disease

incidence of apple white rot determined by
bagging of the fruits before and after each
spray (1999, Yongchon).

Pro: propineb; Azo : azoxystrobin ; Fol : folpet ; Imi:
iminoctadine-triacetate; Teb : tebuconazole : Sam :
combined formula of iminoctadine-triacetate and

difenoconazole : Flu : fluazinam ; NB : not bagged.
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W Before Y-
B After

Latent infection (%)
o

it

° Ao Fol  Imi Ao Imi  Teb  Sam  NE
D

= Y3

el

15

Aeo Ru i Fd Iri Teb San N3
528 612 6.26 m 726 810 8.24

Crte sprayed

Fig 22. Effects of fungicides on the latent
infection of apple white rot determined by
bagging of the fruits before and after each
spray (1999, Yongchon).

Pro: propineb; Azo : azoxystrobin : Fol @ folpet ; Imi:
iminoctadine-triacetate; Teb : tebuconazole ; Sam :
combined formula of iminoctadine—triacetate and

difenoconazole ; Flu : fluazinam ; NB : not bagged.
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(Fig. 20). ,

Y-3 6 12 fluazinam
folpet (Fig. 20).
6 26
iminoctadine  Y-1 Y-2 Y-3
23% 1.1%
7 26 iminoctadine  Y-1
Y-2 7.8% , Y-3 iminoctadine
6.3%  2.4% (Fig. 20).
tebuconazole , Y-1
75% 3.3% Y-3 22% 2.1%
(Fig. 20). Y-2 5.6%
azoxystrobin
Y-1 6
26 Y-2 7 26 88% 7.8%
, Y-2
6 12 folpet 15 5
28 azoxystrobin
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15

, Y-2 6
12 . Y-2 Y-3
8 24 (Fig. 20),
(Fig. 21). 8 25
Y-1, Y-2 Y-3 2.4%, 4.3% 2.1%
NB 4.8%, 17.9%
16.0% (Fig. 21). 8 25
1999
5 28
8 10
tebuconazole
7 ,
100
3
Y-1
4.8% Y-2
23.2% 5.3% , Y-3 19.2% 3.2%
8 24
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E AT AF FAS A& FAAAY FEEN AAME AT 2l A
o Ael7t gdey 1149 A& FH7)dE o)A & Ae)7t vet (Fig.
21). olgg olx M&ET ubs o] HF FXE o]F 9 g g7 Ao
2 gddez HF AXFAZ BRI gH F FAE AR AHe=w
A E A

. AEyudy 34729 2AEd
A9 AP 59 28Y0 XS He HANH ATAIGEY BdE
& NPT ol A9 Aolk YRAT o A7lvhek T Al o A=

— Y -1 Y-2
20
10
-
g
]
2
E o
© Pro Azo Imi Fol Imi Teb ImisDif NB Azo Fol Imi Azo Imi Teb  Imi+Dif NB
o 30
o Y-3 Control
2
[a]
20
10
o
Azo Flu Teb  Imielil  NB

1
28, May 12, Jun 25 Jun“ Jul 26 Jul 10 Aug 24, Aug 28, May 12, Jun 26,Jun 11,Jul 26, Jul 10, Aug 24, Aug

Date of spray

Fig. 23. Protective and eradicative efficacy of each fungicides composed
of the spray scheme against fruit infection of Alternaria mali determined
by bagging of the fruits just before and after each chemical treatment
(1999, Yongchon)
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Y-1 5 28

propineb

13.0% 15
azoxystrobin 14.9%
(Fig. 23). Y-1 Y-3
5 28 20%
(Fig. 24). 6 12
6 26 Y-1
81.3%, Y-2 93.6%, Y-3 45.8% (Fig. 24).
6 12
15
6 12
Y-1 6 12 azoxystrobin, Y- 2 folpet Y-3
fluazinam 3
fluazinam
iminoctadine, azoxystrobin
fluazinam propineb  folpet, tebuconazole
iminoctadine  difenoconazole
Y-1 Y-3 2.1% Y-2
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R Betor - -
— Y-1 Y-2

-]

0

@
=y o
)
)
® ol - =m -
5 Pro Az Imi  Fol Imi Teb Im+Df NB Azo  Fol Imi Az Imi  Teb Im+Df NB

100
§ Y-3 Control
= 80
o

04

40 4

1

Flu et
Az lrrs Teb  ImieD NB
2, May12 Jun 6, .Jun“ JuI 28 Jul 10, Aug 24, Aug 28, May 12, Jun 26, Jun 11, Jul 26, Jul  10,Aup 24, Aug
Date of spray

Fig.24. Protective and eradicative efficacy of each fungicides composed
of the spray scheme against sooty blotch determined by bagging of the
fruits just before and after each chemical treatment (1999, Yongchon)

10.4%7F H R ol A AXE Fa Fo ALHZHA Zdol AR

@
>5,

oz FAHJE 53] 1999d == 9€F ATFol B8R AE w9
T ddeg AzEomd.

gt ARy 2 245y wAad
AFEGdEe F43EL Ao A5V Aol AH dojytont 9
oMol ekl 749 1149 AN &% LAHAL 2 A
At TN FA FFAME o BHol A EAZ HA g Aoz By
HAM HZ 2 v AFddAM B EAVE Ho e 2aFHE s
Hlnd 2 3Ad ez HrEUed, Y-24M 99 3¢% 31%=E M3

=9y 99 V-394 1.1%9] 2] 4Tt (Table 32). Y-204 o]H
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azoxystrobin

2 folpet 1

Table 32. Control of Alternaria blotch and Marssonina blotch in each
spray scheme composed of selected fungicides.

Alternaria Marssonina blotch
Plots Date blotch Lesion Defoliation
11, Jul 05 0.3 0.0
Y-1 5, Aug 0.0 1.0 0.0
3, Sep 0.0 1.0 0.3
11, Jul 0.2 0.0 0.0
Y-2 5, Aug 0.0 0.4 0.6
3, Sep 0.0 3.1 0.8
11, Jul 0.3 0.0 0.0
Y-3 5, Aug 0.0 0.8 0.6
3, Sep 0.0 17 11
3.
3
, Y-1
4.8% .Y-1
,Y-1 Y-3
6 12 propineb fluazinam
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1 1999

Table 33

Table 7

Table 33. Details of the orchards for demonstrating the usefulness of
the fungicidal spray program with reduced frequency in 1999

Site  Localities  Age  GZG (mz)  ment . equipment
K-1 18 MM 106 4,950 good SS
A-1 20 M M 106 3,600 poor Spray gun
U-4 12 M 26 14,850 poor SS
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1998

1999

400¢

SS

10

1999

11

(Table 31).
15
10a
3
10
9
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500¢



10

T able 33

Table 33. Fungicidal

spray at the orchards for

demonstrating the

usefulness of the fungicidal spray program with reduced frequency in

1999
Ser. U-4 K-2 A-1
No | Date | Fungicides Date | Fungicides Date | Fungicides
1 | 4. 19| Captan 4. 20| Captan 3. 25| Thiophanate
2 | 5. 15| Systhane M 5. 15| Systhane M 4. 24| Captan
3 | 5. 28| Propineb 5. 29 | Propineb 5. 15| Systhane M
4 | 6. 15| Azoxystrobin | 6. 12 | Azoxystrobin | 5. 30| Propineb
5 | 6. 30| Iminoctadine | 6. 28 | Iminoctadine | 6. 15| Azoxystrobin
6 | 7. 15| Folpet 7. 14 | Folpet 6. 30 | Iminoctadine
7 | 8 2| Iminoctadine | 7. 29 | Iminoctadine | 7. 15| Folpet
8 | 8. 17 | Tebuconazole| 8. 15 | Tebuconazole| 8. 1| Iminoctadine
9 | 9. 1| Samjinwang | 8. 24 | Samjinwang | 8 17| Tebuconazole
10 9. 1| Samjinwang
1999 8 tebuconazole
8
1999
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Table 34

4 . 4
u-4 17.7%, A-1 11.1%
K-2 4.4% . 4

(T able 34).

Table. 34. Incidence of apple diseases at the farm orchards selected
for demonstrating the control efficacy of the spray scheme against
various apple diseases with reduced fungicidal spray in 1999.

Foliar disease(%) Fruit disease(%)
Site SfEéSY Alternaria Marssonina White rot Bitter rot
blotch blotch Disease Latent
U-4 9 2.1 6.4 0.0 17.7 0.0
K-2 9 1.3 2.0 0.0 4.4 0.0
A-1 10 2.2 1.7 0.0 111 0.0

Table 35. Disease incidence at the farm orchards practicing the
conventional spray schemes

Foliar disease(%) Fruit disease(%)
Site Sffégy Alternaria Marssonina White rot  Bitter rot
' blotch blotch
Kunwee 13 0.2 22.2 0.7 0.2
Yongju 12(2)* 0.1 0.3 14 0.3
Uisung 12 0.2 11 14 0.3
Chungsong  13(1) 0.0 0.4 0.1 0.0

* Tank mix frequency
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2

10

2000

A-1, U-4

K-2

YE-1

10

10

Table 36. Details of the orchards for demonstrating the usefulness of

the fungicidal spray program with reduced frequency in 2000

Site Localities Age sggtk (Sniqzze) m gr?tag & eqﬁ)ﬁr)wz?e'\r/\t
K-2 18 MM 106 4,950 good SS
YC-3 18 M 26 23,100 good SS
YC-4 12 M 26 3,300 poor spray gun
Cs-1 25 MM106 13,200 good SS
U-4 10 M 26 9,850 fair SS
A-1 26 M M 106 4,290 poor spray gun
A-2 20 M 26 12,200 fair SS
YJ-5 17 M 26 4,290 fair spray gun
YE-1 28 M M 106 5,940 poor SS
S-1 12 M 26 14,850 poor SS
28
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94 12
YC-4

Table 36

1999 Y-1
iminoctadine 2 difenoconazol
iminoctadine 3

iminoctadine

Table 37. Spray schedule for control of apple diseases with reduced
spray frequencies in 2000

Ser. Spray

Fungicides Target diseases
NO. "Month Date g g

1 Mar. 25 30 Thiophanate- Valsa canker

methy|

Alternaria blotch, Scab,

2 Apr. 15 20 Captan Moldy core
May 1 5 Systhane M Rust, Scab, Moldy core
. Alternaria, Marssonina

4 15 20 Propineb Sooty blotch
Alternaria, Marssonina
5 Jun. 1 5  Folpet Sooty blotch, White rot
6 15 20 Dithianon White rot, Marssonina,

Sooty blotch, Alternaria blotch,

White rot, Marssonina blotch,

7 Ju. 1 5 Azoxystrobin  p'ternaria blotch,

Iminoctadine- - ;
8 15 20 triacetate White rot, Marssonina blotch,
9 Aug. 10 15 Tebuconazole White rot, Marssonina blotch,
10 25 30 Samjinwang M arssonina blotch,
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6 iminoctadine

2000 T able 37 , 5 4
6 5 azoxystrobin folpet
, folpet
6 6 iminoctadine dithianon
iminoctadine
dithianon
7
7 azoxystrobin, iminoctadine, 8
tebuconazole 8
3.
15
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SS

400¢

2000

(Fig. 5).

. 2000
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100

500¢ ,

48- 51
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Table 37

10

YE-1

YJ-5

(2000)

T able 37.

19
16
30
11
21

13
25

18
30

S-1

18
11

17

27

18
19

YJ-5

16
12
29
14
29
17

15

YE-1

4. 22

10
25

1

2 |5 16
3 |5 29

4 |6. 11
5 6. 24

8 8.10
9 8. 28

10

S-1

4, 6, 9

23

22
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Table. 38. Incidence of apple diseases at the farm orchards selected for
demonstrating the control efficacy of the spray scheme against various
apple diseases with reduced fungicides in 2000.

s Foliar disease(%) Fruit disease (%)
Site bray White rot i
e AltBw Mar. Bx Disy Latz “fot bloton
K-3 10 6.5 0.0 0.0 14.0 0.0. 0.0
YC-1 10 35 1.0 1.0 6.3 0.0 0.0
YC-4 9 1.8 0.0 1.0 6.0 3.0 0.0
Cs-1 9 19 1.0 0.0 5.9 0.8 0.0
u-4 9 9.3 0.0 0.0 24.0 0.0 0.0
A-1 10 5.8 13 0.0 4.3 0.0 0.0
A-2 10 1.4 0.0 0.0 6.7 0.9 0.0
YJ-5 8 11.8 0.3 0.0 14.3 0.0 25.0
YE-1 9 311 12.9 0.0 30.0 0.0 35.0
S-1 9 9.2 100 2.0 6.4 3.0 20.0

w - Atemnara boich ; x : Maissonna bloich ;y : disease 1ale ;
Z - latent nlecton

T able 38

YJ-5 8
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(Table 38)

8

YJ-5

YE-1

(Table 38)

11.8%

2000

(Fig. 6)
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25.0%

35.0%

20% 3.0%

30%

22



23
8 18

19 1 difenoconazole

2000 10

Table 39. Disease incidence at the farm orchards practicing their own
spray program which located near those for demonstrating the control
efficacy of the spray scheme with reduced fungicides in 2000.

Spray Foliar disease(%) Fruit disease(%)
Site freq. Alternaria  Marssonina White Bitter  Sooty
blotch blotch rot rot blotch
Kunwee 12 23 0.0 0.2 0.2 21
Uisung 15 0.2 0.6 0.2 0.0 0.0
Y ongju 13 1.9 0.6 0.0 0.0 0.0
Y ongchon 14 0.2 0.0 0 00 0.0 20
4
Table 39
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T able 40.

2000
1| 327 4. 6 4. 6 4. 2
2 | 413 4.14 4.25 4.20
3 | 515 59 521 5.18
4 | 530 5.20 6. 2 5.30
5611 6. 2 6.15 6.13
6 | 6.21 6.13 6.28 6.25
717 2 6.24 7.9 7.7
8 | 7.12 7.4 7.24 7.18
9 | 724 7.13 8.9 7.27
10| 8. 5 7.25 8.23 8.7
11 | 8.22 8.5 9.4 8.21
12| 9.6 8.15 9.4
13 8.30 9.19 9.19
14 9.23 104
9 12
, 14 13 1 3
, 14 (Table 40).
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, 9 19 2 EBI 4
3
1999 2 10
1999 2000
2000 1999
10 ’

2000
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