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Screening of Resistant Chinese Cabbage Cultivar against Clubroot
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This study was conducted to select the cultivars and strains which are suitable in cultivation of the Chinese
cabbage having good horticultural characteristics and the resistance to clubroot caused by Plasmodiophora
brassicae, which is a widespread disease that causes serious problems in many Brassica growing areas. Thirty
four cultivars and nineteen strains of the Chinese cabbage were planted in the contaminated fields in
highland and investigated the wilting symptom due to the initial disease occurrence and high temperature.
Disease occurrence rate and severity of clubroet and the horticultural characteristics were also examined.
According to the results, Bulamplus, Kangryeokyeoleumbaechu among cultivars of Chinese cabbage, SP-05,
SP-02, CR DB 50, and CR DB 29 among strains of Chinese cabbage were resistant to hot weather by showing
delayed above-ground symptom (wilting) of clubroot in 30 days after transplanting. In case of below-ground
clubroot rate, Daetong, super CR Kimi 85 and super CR Hiroki among the cultivars of Chinese cabbage were
resistant to clubroot in 60 days after transplanting. When fresh weight of Chinese cabbage among cultivars
were compared, super CR Hiroki of over 2,500 g was the highest among other cultivars. Although the
resistant and susceptible reactions of Chinese cabbage cultivars and strains against clubroot disease were
somewhat different from the above-ground symptoms (wilting) of clubroot in 30 days and below-ground
symptoms of clubroot in 60 days, we recommend that super CR Hiroki, CR Kimi 85, CR Janggun among
cultivars of Chinese cabbage and CR DB 50 and CR DB 29 among strains of Chinese cabbage will be more
suitable in cultivation of Chinese cabbage in highland.
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Fig. 1. Comparison of wilting rate of Chinese cabbage cultivars
and strains in the field at 30 days after transplanting.

1-34 : Cultivars of Chinese cabbage, 35-53 : Strains of Chinese cabbage

1: Woldongdaecheop, 2: Daetong, 3: Gohyangssam, 4: CR Sanchon-
baechu, 5: Bulamplus, 6: Jincheong, 7: CR Dongpung, 8: CR
Myeongpung, 9: Gyeouljinmyeong, 10: CR Ansim, 11: Sagang, 12:
Chunryang, 13: Kiraboshi, 14: Hwangpa 90, 15: Super CR Kimi 85, 16:
Super CR Hiroki, 17: Kangryeokyeoleumbaechu, 18: Garaksin 1hobaechu,
19: Chamnorangbaechu, 20: Ganghanbaechu, 21: Chilseongbaechu, 22:
Seoulbaechu, 23: Sanchonbaechu, 24: Gaenari, 25: Gohyangssam(coating),
26: CR Macbaechu, 27: CR Greenbaechu, 28: CR Hagyebaechu, 29: CR
Janggun, 30: CR Yeoreummac, 31: CR Cheongok, 32: CR Daetong, 33:
Ryeokgwang, 34: CR Chungwangbombaechu, 35: CC807A, 36: CC08A,
37: CC809A, 38: CC817A, 39: SP-03, 40: SP-25, 41: 8P-22, 42: SP-23,
43; SP-05, 44: SP-07-1, 45: SP-21, 46: SP-27, 47: SP-02, 48: SP-28, 49:
SP-01, 50: SP-30, 51: CR DB 50, 52: CR DB 29, 53: CR DB 30.
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Fig. 2. Above-ground symptoms of wilting of Chinese cabbage at 30 days after transplanting. A: Non-wilting, B: Wilting.
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Fig. 3. Comparison of clubroot of Chinese cabbage cultivars

depending on the disease severity at 60 days after transplanting.

Disease rating (0-4) based on the percentage of the roots which
formed galls on: 0: no, 1: 1-10%, 2: 11-30%, 3: 31-60%, 4: 61-
100%.

1-34 : Cultivars of Chinese cabbage, 35-53 : Strains of Chinese cabbage

1: Woldongdaecheop, 2: Dactong, 3: Gohyangssam, 4: CR Sanchonbaechu,
5: Bulamplus, 6: Jincheong, 7: CR Dongpung, 8: CR Myeongpung, 9:
Gyeouljinmyeong, 10: CR Ansim, 11: Sagang, 12: Chunryang, 13:
Kiraboshi, 14: Hwangpa 90, 15: Super CR Kimi 85, 16: Super CR
Hiroki, 17: Kangryeokyeoleumbaechu, 18: Garaksin 1lhobaechu, 19:
Chamnorangbaechu, 20: Ganghanbaechu, 21: Chilseongbaechu, 22:
Seoulbaechu, 23: Sanchonbaechu, 24: Gaenari, 25: Gohyangssam(coating),
26: CR Macbaechu, 27: CR Greenbaechu, 28: CR Hagyebaechu, 29: CR
Janggun, 30: CR Yeoreummac, 31: CR Cheongok, 32: CR Dactong, 33:
Ryeokgwang, 34: CR Chungwangbombaechu, 35: CC807A, 36: CC808A,
37: CC809A, 38: CC817A, 39: SP-03, 40: SP-25, 41: SP-22, 42: SP-23,
43: SP-05, 44: SP-07-1, 45: SP-21, 46: SP-27, 47: SP-02, 48: SP-28, 49:
SP-01, 50: SP-30, 51: CR DB 50, 52: CR DB 29, 53: CR DB 30.
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Fig. 4. Below-ground symptoms of clubroot of Chinese cabbage at 60 days after transplanting. A: Non-clubroot, B: Clubroot.
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Table 1. Comparison of fresh weight of Chinese cabbage cultivars and strains at 60 days after transplanting

Fresh weight of Chinese cabbages

Cultivar F.W (g) Cultivar FW (g) Cultivar F.W(g)
1 2062.1abede? 19 1255.9fghijk 37 1477 4cdefghij
2 1407.4defghij 20 1776.0bcdefghi 38 1605.0bcdefghij
3 1611.3bcdefghij 21 1155.2ghijkl 39 1596.2bcdefghij
4 1418.4defghij 22 2171.7abc 40 1606.3bcdefghij
5 1843.7bcdefgh 23 1703.2bcdefghi 41 1784.3bcdefghi
6 2255.2ab 24 1759.7bcdefghi 42 1536.5bcdefghij
7 1727.7bcdefghi 25 1320.0fghij 43 1429.2defghij
8 1483.9cdefghij 26 2114.2abed 44 1522 .9cdefghij
9 1501.4cdefghij 27 1751.6bcdefghi 45 1505.5cdefghij
10 1291.3fghij 28 1349 3efghij 46 1330.3fghij
11 1186.3¢ghijkl 29 1611.7bcdefghij 47 1977 2bcdef
12 1426.8defghij 30 1093.1ijkt 48 1847.7bcdefgh
13 1528.4cdefghij 31 1162.8ghijkl 49 1956.9bcdef
14 2190.2abc 32 952.1jkl 50 1733.8bcdefghi
15 1968.7bcdef 33 583.5kl 51 1875.1bcdefg
16 2659.7a 34 526.71 52 1863.2bcdefg
17 1830.6bcdefgh 35 1127.4hijkl 53 1683.2bcdefghi
18 1733.2bcdefghi 36 1063.6ijkl

*Mean separation within columns by Duncan's multiple range test at 5% level.

1-34 : Cultivars of Chinese cabbage, 35-53 : Strains of Chinese cabbage

1: Woldongdaecheop, 2: Daetong, 3: Gohyangssam, 4: CR Sanchonbaechu, 5: Bulamplus, 6: Jincheong, 7: CR Dongpung, 8: CR Myeongpung, 9: Gyeo-
uljinmyeong, 10: CR Ansim, 11: Sagang, 12: Chunryang, 13: Kiraboshi, 14: Hwangpa 90, 15: Super CR Kimi 85, 16: Super CR Hiroki, 17: Kangryeo-
kyeoleumbaechu, 18: Garaksin 1hobaechu, 19: Chamnorangbaechu, 20: Ganghanbaechu, 21: Chilseongbaechu, 22: Seoulbaechu, 23: Sanchonbaechu,
24: Gaenari, 25: Gohyangssam(coating), 26: CR Macbaechu, 27: CR Greenbaechu, 28: CR Hagyebaechu, 29: CR Janggun, 30: CR Yeoreummac, 31: CR
Cheongok, 32: CR Daetong, 33: Ryeokgwang, 34: CR Chungwangbombaechu, 35: CC807A, 36: CC808A, 37: CC8094, 38: CC817A, 39: SP-03, 40:
SP-25, 41: SP-22, 42: SP-23, 43: SP-05, 44: SP-07-1, 45: SP-21, 46: SP-27, 47: SP-02, 48: SP-28, 49: SP-01, 50: SP-30, 51: CR DB 50, 52: CR DB 29,

53: CR DB 30.
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