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Review of Researches on Clubroot Disease of Chinese Cabbage in Korea and
Future Tasks for Its Management
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Clubroot disease of curcifer crops caused by Plasmodiophora brassicae had been first reported in 1928 in
Korea, and maintained mild occurrence until 1980s. Since 1990s the disease has become severe in alpine areas
of Kyonggi and Kangwon, gradually spread to plain fields throughout the country, and remains as the great-
est limiting factor for its production. Researches on the disease has begun in late 1990s after experiencing
severe epidemics. Survey of occurrence and etiological studies have been carried out, particularly, on the
pathogen physiology, race identification, quantification of soil pathogen population, and host spectrum of the
pathogen. Ecology of gall formation and its decay, yield loss assessment associated with time of infection, and
relationships between crop rotation and the disease incidence was also studied during late 1990s. In studies of
its control, more than 200 crucifer cultivars were evaluated for their resistance to the disease. Lime applica-
tion to field soil was also attempted to reduce the disease incidence. Resistant radish and welsh onion were
recommended as rotation crops with crucifers after 3-year field experiments. However, so for, most studies on
clubroot disease in Korea have been focused on chemical control. Two fungicides, fluazinam and flusulfamide,
were selected and extensively studied on their application technologies and combination effects with lime
application or other soil treatment. To develop environmentally-friendly control methods, solar-disinfection of
soil, phosphoric acid as a nontoxic compound, and root-parasiting endophytes as biocontrol agents were
examined for their effects on the disease in fields. In the future, more researches are needed to be done on
development of resistant varieties effective to several races of the pathogen, establishment of economically-
sound crop rotation system, and improvement of soil-disinfection technigue applicable to Korean field condi-
tion, and development of methodology of pretreatment of fungicides onto seeds and seedbeds.
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Fig. 1. Photographs of clubroot disease of crucifers. A: a chinese cabbage field severely infected; B and C: root galls formed on infected
chinese cabbage and radish respectively; D: scanning electron micrograph of resting spores of Plasmodiophora brassicae in root gall

tissues.
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Table 1. Regional distribution of races of Plasmodiophora
brassicae on chinese cabbage in Korea

Province Region Races detected ~ No. races
Yeonchon 1,4,5,8,9, 16 6
Pajoo 1~3,5~9, 16 9
Kyonggi Yangjoo 1-6,8,9 8
Suwon 2,7 2
Pyongtaek 3,5,6,809,15 6
Pyongchang  1~6,8,11,16 9
Kangwon 1 chaek 1~6,8,9,13, 16 10
Choongbuk  Danyang 5,8 2
Cheongyang  5,8,9, 13,16 5
Choongnam  Asan 3~5,7~9,11,13, 15 9
Seosan 2,5,8911,13,15 7
Jeonbuk Moojoo 1~4 4
Jeonnam Haenam 1~5,7~9, 11, 13~16 13
Kimhae 5 1
Kyongnam  Yangsan 5,16 2
Geochang 1~4,8, 13 6
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Table 2. Density and degree of resting spore maturity of Plasmo-
diophora brassicae in relation to root gall decay of chinese cab-
bage

Root gall Condition of No. resting % mature
condition plant growth spor.e/g gall resting spore
tissue

Fully rotten  Wilted to death 6.5 X 10° 95«

Fresh Normal 1.9X10¢° <70
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Table 3. Distribution of Plasmodiophora brassicae in relation to
soil depth in heavily-infested chinese cabbage field in Korea

Soil depth Density of resting Standard
(cm) spore( X 10%/g soil) deviation
Surface 1,049 60.5
5 17.3 35
10 94 4.8
15 8.0 14
20 9.2 1.8
25 3.9 1.3
30 35 1.6
35 09 0.6
40 04 0.5
45 0 0

Table 4. Density of Plasmodiophora brassicae in 23 chinese cab-
bage fields in a major production area of Pyongchang, Kangwon
province

Density range Frequency

(< 10* spores/g soil) (No. fields) Proportion
<1.0 8 0.35
1-9 9 0.39
10~100 6 0.26
100< 0 0
Total 23 1.0
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Fig. 2. A diagram showing stages of root gall development of
Spring-sown chinese cabbage plants after infection with clubroot
disease at transplanting in fields and its influence on plant growth.
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Fig. 3. Yield loss of Spring-sown chinese cabbage plants as influ-
enced by time of infection on or after field transplanting in Ichun,
Kyonggi province.
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Table 5. Reaction of Korean crucifer cultivars to clubroot disease
in three-year field experiments

. No. cultivars
Crucifer Reaction®
1998 1999 2000

R 2 1 0

Chinese cabbage M 20 5 5
S 33 11 7

R 26 9 23
Radish M 16 3 10
S 3 21 8

R 0 0 8
Cabbage M 0 0 15
S 0 1 2

‘R : resistant, M : intermediate, S : susceptible.
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Table 6. Effect of crop rotation on clubroot disease incidence of

chinese cabbage based on 3-year field experiments conducted at
three different areas, Suwon, Ichun and Yeoncheon in Kyonggi
province

Final disease

incidence (Avr.) Control value

Rotation crop

Astragalus 21.7 46.9
Resistant radish 149 55.9
Welsh onion 13.2 65.1
Shallot 21.7 46.8
Chinese cabbage 419 -
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Table 7. Effect of fungicide application on clubroot disease incidence of chinese cabbage in different field trials in 2000

Control value at different trial

Fungicide and treatment Spring Autumn Spring Autumn Vinylhouse Summer
at Suwon at Suwon at Ichun at Ichun at Pyongtaek at Pyongchang

Fluazinam wp, seedbed-soaking (A) A 80.5 88.3 80.1 o » - '
Fluazinam wp, soil-drench (B) 923 85.3 96.3 829 - 61.6
Fluazinam wp, seedbed-soaking + soil-drench - - 96.3 85.6 - -
Flusulfamide d, Soil-mix (C) 70.3 72.1 81.5 60.9 65.3 26.3
A+C - - 96.1 91.3 78.1 -
B+C - - 96.1 95.6 823 -
Dazomet, soil-fumigation (20 kg/10a) 93.8 - 97.3 87.0 - -
Dazomet, soil-fumigation (30 kg/10a) 100 - 97.3 913 - -
Disease incidence (%) in nontreated check 63.0 92.6 96.3 85.2 90.5 90.0

#-: not examined.
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