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Abstract

Apple Marssonina blotch, caused by Diplocarpon mali, which has been increasing on apple
trees and become one of the most serious diseases on apple trees in Korea since the begining
of 1990's, In this study, ecology of Marssomna blotch including disease incidence and spore
dispersals was surveved from 1992 to 1995 in Kyungpook, and factors influencing the
incidence of the disease were analyzed. Marssonina blotch began to occur on apple leaves in
June and was observed commonly in most of apple orchards after August, and increased
rapidly in Septémber. The incidence of this disease was high at the year of low temperature
and a lot of precipitation. The conidia discharge began to occur in May and continued to
October, and the peak period of spore release was in August and usually more than 70% of
total spore release of the year released from August to September. The incidence of the
disease was high in the northern and mountain are as such as Yeongjoo, Chungsong, Andong,
and relatively low in the southern areas such as Kunwi, Yongchon. Jonathan cultivar was the
most susceptible to Marssonina blotch, and Jonagold, Sekaiichi was secondly susceptible and
the next Fuji was more susceptible than Tsugaru. The incidence of the disease was relatively
high in orchards which cultivation management of irrigation, drainage, air circulation,

fertilization, and fungicide spraying were poor.
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Table 1. Mean and maximum disease rate
of Marssonina blotch from 1992 to 1995
in Kyungpook (Fuiji cultivar)

Incidence Diseased leaf rate (%)
Degree 1992 1993 1994 199

Mean 84 318 438 164
Maximum 582 6h2 588 502
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Table 2. Percentage of orchards diseased
by apple Marssonina blotch from 1992 to
1995 in Kyungpook

Percentage of apple orchards diseased
May June Juy Aug Sep Oct

192 0 5 % B 1w -

193 0 % H B W 10
194 0 ¥ 8 % % B
1965 0 0 40 5 10 100

Year

* Number of surveyed orchards were 25
orchards n five areas.

Table 3. Monthly rate of diseased leaf
by Marssonina blotch from 1992 to 1995
in Kyungpook area

Mean rate of diseased leaf (%)

Year

May June July Aug. Sep. Ot
92 ¢ 01 01 06 84 -
193 ¢ 01 02 18 189 318
194 0 14 12 32 34 48
195 0 0 04 24 125 164
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Table 4. Regional incidence of apple
Marssonina blotch from 1982 to 1895 in
Kyungpook area

Mean rate of diseased leaf (%4}

Location
May June July Aug. Sep. Oct.
Yongchon 0 05 03 06 45 179
Kunwa 0 0 05 16 102 114
Andong 0 0 006 19 98 198
Yeongjoo ¢ 05 07 12 158 306
Chungsong ¢ 19 21 101 116 189
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Table 5. Incidence of apple Marssonina blotch, spore dispersal, and weather conditions

from 1993 to 1995 in Kunwi

Number Rate of

Mean

Year Month of  diseased tempera- regiDifa” Ip)fe}tr:?p?—f S}?éﬂlrgg
CODld.la/ leaf tl:,ll'e ( ) tation (h]'/d )

I8X18mm (%) (C) mm ay

May 127 0 16.8 180 9 76

June 1239 0 214 95 7 52

1963 July 1404 04 225 2115 12 38
Aug. 92084 54 216 2625 12 31

Sep. 4812 26.8 20.0 68.0 2 65

Oct. 184 463 10.1 36.0 2 72

May 38 0 168 805 8 6.8

June 71 0 21.3 350 5 6.4

1994 July 1048 0.1 29.9 1220 4 79
Aug. 1580 02 273 52.0 3 70

Sep. 754 0.2 21.0 0.0 0 78

Oct. 2 06 118 91.0 4 54

May 208 0 165 26.0 2 74

June 2%5 0 220 21.0 2 6.6

1965 July 1131 0.1 26.3 75.0 4 53
Aug. 13234 0.4 28.4 411.0 8 6.6

Sep. 8593 182 188 82.0 3 6.1

Oct. 2652 186 136 20.0 1 66
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Fig. 1. Incidence of Marssonina blotch in
severely damaged orchard.
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Fig. 2. Monthly mean temperature and
precipitation from 1993 to 1995 in Kunwi.
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Table 6. Incidence of Marssonina blotch in major cultivars in 1993

Surveyed

Apple cultivars

Orchard date

Fuji Tsugar

Jonagold Sekaiichi Jonathan  Kogetsu

Kunwi 1 8 30 875ax 60.9b
Kunwi 2 9 11 7.8¢c 3.0c
Andong 1 9. 23 33.6b 12.3c

17.5b 18.9b 28.6a -
- - 634a 24.3b

+ Number within a column followed by different letters are significantly different (p=0.05) _

according to Duncan’s multiple range test.

Table 7. Infeunce of drainage on the incidence of Marssonina blotch{Fuiji cultivar, 1993)

Condition of Infection rate Number of Defoliation Note
drainage (%) spot/leaf rate(96)
Well-drained 7 1b* 20.8h far—off the rice
field
lll-draind 721a 5243 close to the rice

field

* The same as described in Table 6.
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Table 8. Differences in incidence of Marssonina blotch by the in- and outside of tree

canopy (Fuji cultivar, 1993)

Surveyed Infection rate{%,) Defoliation rate(9%)
Orchard date Inside Outside Inside Outside
) 8 30 16.22™ 5.1b 87a 40a
Kunwt 3
10. 7 575a 20.1b 39.8a 22.3b
8 14 3.0a l4a - -
Yongchon 1
enection 9. 20 942 75b 157 6.5a

* The same as described in Table 6.

Table 9. Relation between environmental, cultural conditions of orchard and occurrence

of Marssonina blotch

Orchard conditions

Highly infected orchard

Low infected orchard

hirigation
Drainage

Soil

Planting distance
Planting density
Air circulation
Sunshine input
Orchard sanitation
Overwintered leaves
Weed

Fertilization

poor good
poor good
clayloam loam ~ sandyloam
narrow wide
high low
poor good
tow high
poor good
non-removal removal
thick thin or none
not-valenced valenced
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Table 10. Aspect of spraying fungicides
for controlling Marssonina blotch in orchard

. Severely A little
Soraying mothod e orvbend  infected orchard
Spraying instument  speed sprayer  speed sprayer
Amount of fungicides 300~4008/10a  400~500 ¢/10a
Spraying interval 10~17 days  less than 12 days
Spraying frequency 5~6 6
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