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Aspects of Popcorn Disease Occurrence on Mulberry Fruits in Korea
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Occurrence of popcorn disease on mulberry fruits was surveyed in several locations in Korea from 2005 to
2007. The diseased fruits turned grayish white and changed to hard and black sclerotia during overwintering
after falling onto the ground. Apothecia produced from overwintered sclerotia in the fields of mulberry trees
were observed in early May. Two types of apothecia were produced from the sclerotia, which were cup-
shaped or club-shaped. The fungus with cup-shaped apothecia was identified as Ciboria shiraiana, and that
with club-shaped apothecia as Scleromitrula shiraiana. C. shiraiana and S. shiraiana occurred at the ratio of
about 6 vs. 4 in the fields. Occurrence of the disease differed remarkably depending on years, locations, and
varieties of mulberry trees investigated. Field survey of the disease incidence showed that Baekhahyeongsang,
Dahojosaeng, Hasusang, a native variety and Sawonppong 22 were resistant to the disease, Cheongilppong,
Daeseongppong, Guksang 20 and Turkey-D were moderately susceptible, and Cateneo, Moreji and Sanggwa
were highly susceptible. Disease incidence in the fields mulched with nonwoven fabrics or plastic films was
much lower than that in the non-mulched fields. Disease incidence in the fields mulched with rice straws was
similar to that in the non-mulched fields.
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Fig. 1. Symptoms of popcorn disease on mulberry fruits in the fields and sclerotia incorporated with fruits. A and B, diseased fruits show-
ing symptoms of blackened terminal ends with whitish gray or grayish brown pericarps; C, diseased fruits scattered on spreaded rice
straws under mulberry trees; D, a sclerotium formed in fleshy carpel of a drupelet; E, small sclerotia produced from diseased drupelets; F,

large sclerotia produced from wholly diseased fruits.
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Fig. 2. Apothecia produced from overwintered sclerotia in the fields. A and B, cup-shaped apothecia produced from sclerotia of Ciboria
shiraiana; C and D, club-shaped apothecia produced from sclerotia of Scleromitrula shiraiana.
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Table 1. Occurrence of apothecia from overwintered sclerotia under mulberry trees in several locations in Korea in 2005 and 2006

Year Location Date investigated

No. of apothecia No. of sclerotia with apothecia (%)

observed Ciboria shiraiana  Scleromitrula shiraiana
Cheongju 3 May 9 5(55.6) 4(44.4)
Jangseong 3 May 31 11(35.5) 20(64.5)
2005 Suwon 11 May 13 7(53.8) 6(46.2)
Yangpyeong 13 May 8 8(100.0) 0(0.0)
Subtotal 61 31(50.8) 30(49.2)
Icheon 3 May 12 7(58.3) 5(41.7)
Wonju 3 May 12 12(100.0) 0(0.0)
2006 Yangpyeong 3 May 15 8(53.3) 7(46.7)
Subtotal 39 27(69.2) 12(30.8)
Total 100 58(58.0) 42(42.0)
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Table 2. Occurrence of popcorn diseases on mulberry fruits in several locations in Korea in May and June from 2005 to 2007

% discased fruits

Year Location No. of trees investigated No. of trees diseased
Average Range
Cheongju 12 11 254 1.0~73.0
Chuncheon 58 17 1.2 0.3~2.0
Icheon 48 48 60.3 7.0~100.0
Jeonju 10 10 21 1.2~34
2005 Sancheong 20 0 0 0
Suwon 24 19 38 0.3~16.0
Wonju 13 13 63.2 1.7~96.0
Yangpyeong 22 22 131 1.0~40.0
Youngcheon ' 22 2 0.03 0.3
Icheon 6 6 6.9 1.3~10.7
Jangseong 10 10 49.8 0.3~96.0
2006 Jeonju 12 12 . 91.6 78.7~99.0
Wonju 17 17 22.1 2.7~82.0
Yangpyeong 10 10 6.4 0.7~13.3
Icheon 20 20 713 65.3~85.3
Jangseong 11 10 1.5 0.7~4.0
2007 Jeonju 20 20 82.8 56.7~97.3
Wonju 11 11 194 0.7~63.3
Yangpyeong 20 17 6.9 0.7~-32.0
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Table 3. Occurrence of popcorn disease on fruits of mulberry tree

varieties in Cheongju and Suwon in 2005

. No. of trees % diseased fruits
Variety . .
investigated Average Range

Baekhahyeongsang 3 03 0~1
Catenco 3 453 48~55
Cheongilppong 18 58 0~17
Daeseongppong 18 173 2~65
Dahojosaeng 5 0.6 0~2
Guksang 20 3 17.7 14~22
Hasusang 3 1.0 0~2
Native variety 5 13 0~5
Moreji 3 77.0 61~84
Sanggwa 3 96.0 95~97
Sawonppong 22 5 0 0
Turkey-D 5 6.4 4~11
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Table 4. Occurrence of popcorn disease on mulberry fruits in fields with different soil covering materials in 2006 and 2007

% disease incidence®

Location Soil covering material ~ No. of trees investigated Non-mulching Mulching

Jangseong Plastic film 82.7(63.3~96.0)° 1.5(0~4.0)
Jeonju Rice straw 83.2(56.7~97.3) 82.4(70.7~91.3)

Yangpyeong Nonwoven fabric 12.9(4.0~32.0) 5.9(0~18.0)

*Occurrence of popcorn disease on mulberry fruits was examined in June in 2006 and 2007.

"Numbefs in parentheses are ranges of disease incidences.
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