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Incidence, Pathogenicity of Clubroot Fungus(Plasmodiophora brassicae)
and Varietal Resistance in Chinese Cabbage
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Osan Breeding Institute, Choong Ang Seed Co., LTD., Hwasung 445-810, Korea
'Department of Agronomy, Dankook University, Cheonan 330-714, Korea

ABSTRACT : To obtain a basic information of breeding for resistance to clubroot in Chinese
cabbage, disease incidence, pathogenicity, and varietal response to the pathogen were studied.
Incidence of clubroot was observed at 3 districts in Gyeonggi-Do, 2 districts in Kangwon-Do,
and 1 district each in Gyeongnam, Gyeongbuk and Jeonbuk, respectively. Disease infection
rate and diseased area were most severe in northern part of Gyeonggi-Do. The isolates of clu-
broot collected from 8 different districts were not different in their virulence one another in
view of their infection rate and disease severity in Chinese cabbage. The clubroot fungus had
a wide host range for the cruciferous vegetables. Disease severity was high in rape, turnip and
mustard, moderate in Chinese cabbage and broccoli, and low in kale and cauliflower. All of
Korean hybrids of Chinese cabbage tested were highly susceptible to clubroot, but Japanese
varieties were resistant to the highly pathogenic isolate(EJ-93) which was isolated from the
Chinese cabbage in Korea. The hybrid(F1) between clubroot resistant line(930WG) and the
susceptible line(332MS) showed completely resistant reaction, which indicated that clubroot

resistance was governed by a dominant gene.
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Table 1. Occurrence of clubroot disease of cruciferous plants in Korea

Location Host Disease severity'  Soil pH Soil texture Year occurred
Gyeonggi Koyang Chinese cabbage €} 5.8 Clay loam 1992~94
Eujeongbu Chinese cabbage 3) 5.6 Clay loam 1991~94
Eujeongbu Mustard 2 5.6 Clay loam 1994
Hwaseong Turnip 1 6.0 Clay loam 1994
Hwaseong Chinese cabbage 1 6.3 Clay loam 1992~94
Pyungtak Chinese cabbage 2 6.5 Sandy loam 1993~94
Kangwon Hoengsung Chinese cabbage 2 4.9 Loam 1994
Hoengsung Radish 2 4.9 Loam 1994
Chuncheon Chinese cabbage 1 5.8 Sandy loam 1994
Gyeongbuk  Andong Chinese cabbage 1 55 Sandy loam 1994
Gyeongnam  Haman Chinese cabbage 2 4.5 Loam 1991~64
Jeonbuk Jangsu Chinese cabbage 2 53 Clay loam 1991~94

*Severity of clubroot disease, using a 4-class rating scale of individual seedlings: 0=no symptom; 1=10% plants showed
slight wilting symptom by the infection in the field; 2=30% plants were moderate wilting symptom by the infection in
the field; 3=more than 60% of the plants were severe wilting or withering to death symptom by the infection in the

field.

® Number in parenthesis indicates disease incidence in vinyl house.
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Table 2. Pathogenicity of Plasmodiophora brassicae iso-
lates from different locations in Korea

Isolate % of diseased plant Disease severity”
HS-92 45.0 24.0
EJ-93 65.0 29.5
AD-9%4 474 31.6
KY-94 48.5 24.9
PG-94 56.3 293
CC-94 50.2 294
HA-94 49.7 272
JS-94 50.4 26.5

“Disease severity=(0X,+ 10X, + 30X, + 60X, + 100X )X, +
X;+X,+X;+X,). X~X, are the numbers of plants in-
vestigated in each grade when each isolate was ino-
culated to the susceptible Chinese cabbage cv. Seoul.
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Table 3. Disease severity of cruciferous plants inoculat-
ed with Plasmodiophora brassicae isolate EJ-93

% of .
Host infected DISCE.ISCB
severity
plants

Radish (Raphanus sativus L.) 0 0

Chinese cabbage (Brassica campestris 100 42
L. spp. pekinensis L.)

Leaf mustard (Brassica juncea L.) 100 96

Rape (Brassica napus oleifera L.) 100 100

Turnip (Brassica campestris L. spp. 100 89
rapa L.)

Leaf mustard (Brassica juncea 1.) 100 100
(Dolsangat)

Cabbage (Brassica oleracea L. var. 100 66
capitata L.)

Kale (Brassica oleracea L. var. 50 30
acephala L.)

Cauliflower (Brassica oleracea L. var. 50 24
botrytis L.)

Broccoli (Brassica oleracea L. var. 100 70
italica L.)

Chinese mustard (Brassica cam- 100 100

pestris

* Disease severity= (0X,+ 10X, + 30X, + 60X, +100X,)/ (X,
+ X+ X+ X5+ X,). X~X, are the numbers of plants in-
vestigated in each grade.
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Table 4. Disease reactions of Chinese cabbage cultivars
and lines to Plasmodiophora brassicae isolate EJ-93 by
artificial inoculation in different seasons

Spring Autumn
Cultivar % of . > O .
and line Infected DISCE'ISCa Infected Dlsez.lsea
plants severity plants severity
CB-H1 40.0 30.0 83.3 55.7
CB-H2 545 355 96.7 73.7
CB-H3 > - 90.0 65.0
CB-H4 66.7 433 76.7 69.3
CB-H5 545 473 100.0 88.0
CB-H6 - - 100.0 92.0
CB-H7 - - 90.0 86.0
CB-H8 75.0 35.8 100.0 93.0
CB-HY 71.0 45.0 100.0 96.0
CB-H10 72.0 59.1 90.0 1000
CB-H11 67.0 535 - -
CB-H12 545 445 - -
CB-H13 - . 900 750
CB-H14 ; - 1000 910
CB-H15 ; ; 700 620
CB-H16 400 320 1000 810
CB-H17 66.7 342 - .
CB-HI8 ; ; 1000 730
CB-H19 . } 100.0 12(6"8
CB-H20 - - 90.0 ‘
CB-H21 - - 100.0 gé'g
CB-H22 75.0 40.8 100.0 220
CB-H23 - - 90.0 o
CR Kaname 0 0 0 0
Strong CR75 - - 0 0
Kohboh 0 0 0 0
CR Shinki 0 0 0 0
930WG - - 0 733
" 332MS - - 0.0

*Disease severity=(0X,+ 10X + 30X, + 60X, + 100X,)/(X, +
X+ X, + X3+ X,). XX, are the numbers of plants in-
vestigated in each grade.

® Missing data.
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Table 5. Analysis of resistance to Plasmodiophora brassicae

. No. of Number of plants in each grade of infection % of Disease
Generation . s
plants tested 0 1 2 3 4 infected plants severity
P, (930WG)[R]" 27 27 0 0 0 0 0 0
P, (332MS)[S] 30 6 0 3 5 16 80.0 73.3
F, (P;XPy) 25 25 0 0 0 0 0 0

*Disease severity=(0X,+ 10X, +30X,+60X;+ 100X,)/(Xo+ X, +X;+X;+X,). Xo~X, are the numbers of plants in-

vestigated in each grade.

"[R] and [S] stand for resistant and susceptible reactions to Plasmodiophora brassicae, respectively.
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