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Incidence of Soil-Borne Diseases in Apple Orchards in Korea
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Suwon 410-440, Korea
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Abstract : Occurrence of soil-borne diseases in apple orchards in Korea was investigated
from 1991 to 1993. The infection rate of apple trees by soil-borne fungi was 8.1%. Violet
root rot caused by Helicobasidium mompa and white root rot caused by Rosellinia necatrix
were the two major soil-borne diseases, and the infection rates were 5.1% and 2.5%, respec-
tively. The typical underground symptom of the violet root rot was characterized by brown-
to-violet mycelia on decaying feeder roots, which extended to the cortex and cambium of
the root. Fruiting bodies of the pathogen were formed on the trunk at soil surface in late au-
tumn. On the other hand, the characteristic underground symptom of the white root rot
was rotting of the root system surrounded by the white mycelia. The disease incidence rate
of the violet root rot was relatively higher in newly made (less than 10-year-old) apple or-
chards, while the reverse was observed in the white root rot. The degree of dwarfishness of
the rootstock was positively related to the infection rate of the violet root rot, but not to the
white root rot. The violet root rot occurred most in clay loam soil and the white root rot oc-

curred most in sandy loam soil.

Key words : Rosellinia necatrix, Helicobasidium mompa, apple, ecology.
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Table 1. Incidence of soil-borne diseases on apple tree in regional apple orchards from 1991 to 1993 in Korea

’ No. of

No. of discased trees’

Location No. Ofa .
orchadrs examined trees VRR WRR FRR Others Total

Chungbuk

Chungju 5 480 0 14 0 1 15( 3.1F

Chungwon 3 240 7 0 0 0 7( 29

Eumsung 3 240 8 0 0 0 8( 3.3)
Chungnam

Yesan 3 240 21 0 0 0 21( 8.6)

Hongsung 3 240 11 0 0 0 11( 4.6)
Kyeongbuk

Kyeongsan 4 480 0 18 0 1 19( 4.0)

Andong 3 240 0 36 0 1 37(15.4)

Sangju 3 240 0 15 0 0 25( 6.3)

Euiscong 3 240 0 4 2 0 6( 2.5)

Yeongpung 3 240 0 2 0 1 3( 1.3)

Munkyeong 3 240 0 4 0 0 4 1.7)

Kunwi 4 480 0 25 3 1 29( 7.3)
Jeonbuk

Iksan 3 360 10 0 4 0 14( 3.9)
Jeonnam '

Yeongam 3 360 163 0 0 0 163(45.3)
Total 46 4,320 220(5.1) 118(2.5) 9(0.2) 5(0.1) 352(8.1)

“ The highest disease incidence was observed in an orchard in Yeongam for VRR (60%), in an orchard in Andong for

WRR (20.4%), and in an orchard in Iksan for PRR (8.0%).

" VRR : violet root rot, WRR : White root rot, PRR : Phytophthora root rot. Others include Armilaria root rot and unk-

nown diseases.

‘ Numbers in parentheses are percentages of disease incidence relative to the total trees examined.
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Fig. 1. Typical symptoms and the pathogen of apple violet root rot caused by Helicobasidium mompa. A : diseased
apple tree (Fuji/M26, 8-years-old), B: fruiting bodies of the fungus formed around the trunk near the soil surface, C:
strands of the fungus on the root, D : colony of H. mompa on PDA.
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Fig. 2. Typical symptoms and the pathogen of apple white root rot caused by Rosellinia necatrix. A : diseased apple ‘

tree (Fuji/free stock, 25-years-old), B : white mycelial mat on the wood surface of the underground trunk, C : white

mycelium on root, D : colony of R. necatrix on PDA.
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Fig. 3. Infection rates of violet and white root rots on
apple trees in different biological and cultural conditions [
A : tree age, B : types of rootstocks related to the degree
of dwarfishness (the degree of dwarfishness: M 26>
MM 106 > others), C : physiographic conditions of apple
orchards (> 3°=slope, <3°=plain, and orchard from
paddyfield=low-land), D: planting distance, E :tree
vigor (average length of new branches at the height of
150~200 cm, > 50 cm=excellent, 30~50 cm=good, <30
cm=poor), and F : nature of apple orchard soils) ].
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