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Identification of physiological races of club root and resistance of rape cultivars to Plasmodiophora brassicae
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LI Jun, LIU Sheng —yi, FANG Xiao — ping "
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Abstract; Williams system was used to identify main physiological races of Plasmodiophora brassicae, the
pathogen of oilseed rape ( Brassica napus L. ) clubroot from 19 main disease regions. Results indicated that at least
3 races (as Race 2, 4 and 13) existed in China. Race 4 was dominant in 16 locations, including Zhijiang and
Dangyang of Hubei Province, She County of Anhui Province, 4 counties of Yunnan Province, 5 counties of Sichuan
Province. Race 13 and 2 were distributed in Qiyunshan Town and Shangshan Town of Anhui Province, respective-
ly. Resistance of 52 oilseed cultivars to clubroot was evaluated under field conditions in Zhijiang and Huangshan.
Results showed 10 cultivars (as Ganliangyou 3, Rongyou 9, Zheshuang 6, Huayouza 12, Zhongyou 5628, Yangy-
ou 8, Ningyou 12, Zheyou 28, Zhongshuang 10 and Fengyou 520) were resistant to Race 4 in Zhijiang, and 3 hy-
brid cultivars (as Chengyouza 6, De 68 — 12 and Chuzayou 3) were resistant to Race 13 in Huangshan. These cul-
tivars were recommended as predominant cultivars and breeding materials in clubroot infected regions.
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Table 1 Physiological races of P. brassicae from 19 locations in main rapeseed production areas
5 )25 Tk 15 F8 U Disease index of the differential host A N
Jersey Queen Badger Shipper Laurentian Wilhelmsburger Physiological race
I 1l 1 1 I 1l I 1 1 I

RAEH A

Location

. GRANGL )
(ﬁéjgé Zhongqiao Village. Zhijiang 63.2  27.5 58.3 21.8 732 38.7 59.6 24.2 4 4
ubel

7 N
Province . SUGILGRE Y 14.8 31.1 38.9 24.0 53.5 44.4 17.1 40.9 4 4
Lianghe Town, Dangyang
PRy Bk
Zhang Village, 0 0 37.3 63.9 10.5 33.3 0 0 13 13
Xiuning County

(SRR3R
) Nankeng Village, 7.7 5.2 16.3 30.1 29 36.8 6 7.2 13 13
LB I Xiuning County
Huangshan city
Anhui Province T BB
Xinyan Village, 24.2 23 23.8 14.8 19.1 14.4 0 6.7 2 2
Xiuning County
LA
Zheng Village, 88.9 56.2 53.3 50.0 65.6 28.9 16.7 10.9 4 4
She County
EEMRAE 1 24
Group 1 Zhaowei 54.1 35.9 24.6 38.2 29.3 81.4 22.6 72.9 4 4
Village , Yuxi
EEATRAEH 6 41
Group 6 Zhaowei 84.7 79.2 38.7 42.3 77.5 80.4 86.5 88.7 4 4
Village , Yuxi
BRI AR 1L 2 i A
Miaojie Town, 75.3 48.9 41 43.6 30.4 92.7 20.5 47.5 4 4
Weishan County, Dali

RIEHBAS
S Xingino Village, Dali 87.7  81.3 91 82.5 96.3  90.4 92.8  95.6 4 4

Y RN
Provinee Ly AR S S
Langyi Village, 82.1 78.4 55.6 60.3 95.2 96.7 91.5 88.4 4 4
Bangiao Town, Baoshan
PR LT R B RS
Shike Village, 79.2 70.4 67.3 59.6 79.7 81.5 86.2 78.2 4 4
Bangiao Town, Baoshan
PR AL BT B B
Mengke Village Bangiao 81.3 76.3 42.1 46.7 85.9 78.5 91.8 88.4 4 4
Town Baoshan
Jits e LL G <7 B A
Shizilu Village, Heshun 88.9 92.1 86.8 83.2 98.4 97.6 95.5 92.1 4 4
Town, Tengchong County
AT L A G RURT
Yingfeng Village, 32.7 21.3 31.4 22.5 17.9 26.8 42.1 32.7 4 4
Pi County, Chengdu
T[Sk 77 2 AL AR
Wumu Village, 90.9 84.3 95.7 91.2 77.5 80.9 76.3 73.7 4 4
Mouli Town , Qionglai

UPIES
Sichuan
Province

)E[J_ITE?EJ,&[ZQI%V]H 37.6 23.4 49.5 42.5 32.1 22.6 16.1 27.5 4 4
Honggang Village, Meishan

JURH R R
Sanxing Village Sanxing 37.6 13.0 15.4 23.1 29.3 25.9 35.7 28.9 4 4
Town Guanghan City
AP = B W AR
Tuanxin Village Yongming Town 17.1 15.2 38.7 23.5 52.9 49.3 37.7 32.5 4 4
Santai county Mianyang City
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Table 2 Resistance reaction of rapeseed cultivars to P. brassicae

= ShAh A%Y1. Zhijiang #5111 Huangshan || 2 hr¥ el F%Y1. Zhijiang # 111 Huangshan

No. Cultivar DI DR/% R/S DI DI R/S | No. Cultivar DI DR/% R/S DI DR/% R/S
1 WML =" Ganliangyou3 19.2 36.3 R 81.1 90.0 HS 27 1yl 589 Zhongyou 589 46.2 64.4 S 100.0 100.0 HS
2 %4 9 5 Rongyou 9 20.4 28.7 R 59.5 75.0 HS 28 Fil 4 5 Suyou 4 46.4 64.4 S 8.8 90.0 HS
3 WiXL 6 5 Zheshuang 6 22.1 32.3 R 100.0 100.0 HS 29 781 98 Xiwang 98 47.1 68.9 S 48.7 84.6 S
4 4E3hZ% 12 5 Huayouza 12 23.9 45.1 R 94.2 100.0 HS 30 1 J74E Shilijia 47.2 59.5 S 87.7 96.3 HS
5 il 5628 Zhongyou 5628  27.4 37.9 R 86.0 93.5 HS 31 W — % Ganliangyou2  47.2 57.1 S 77.1 84.4 HS
6 il 8 5 Yangyou 8 27.4 37.5 R 100.0 100.0 HS 32 gl 29 5 Wanyou 29 47.6 64.8 S 88.5 100.0 HS
7 Tl 12 5 Ningyou 12 27.4 45.0 R 74.4 86.7 HS 33 FX 9 5 Fengshuang 9 48.7 65.9 S 90.3 93.5 HS
8 #Wiih 28 Zheyou 28 27.7 39.0 R 100.0 100.0 HS 34 AEFL 5 5 Huashuang 5 49.0 63.3 S 50.5 67.7 HS
9 i 520 Fengyou 520 28.2 45.2 R 91.4 96.3 HS 35 132 2 5 Hongyouza 2 50.1 63.0 HS 45.5 72.7 S
10 HXL 10 5 Zhongshuang 10 28.4 32.5 R 78.7 96.0 HS 36 4El5E3 5 5 Huawanyou 5 51.0 61.2  HS 100.0 100.0 HS
11 AEIHZ% 62 Huayouza 62 36 46.2 S 59.1 83.9 HS 37 2% 108 Deyouza 108 52.4 71.4 HS 46.6 67.7 S
12 WiF-4 5 Zheping 4 36.1 47.7 S 83.3 93.3 HS 38 fHh 2% 881 Deyouza 881 54.2 71.7 HS 49.0 71.9 S
13 ¥ 528 Xiwang 528 36.5 49.9 S 40.2 69.0 S 39 1268 —12 De 68 — 12 54.4 66.7 HS 30.0 43.3 R
14 1E3hZ% 10 5 Huayouza 10 36.7 53.6 S 70.0 83.3 HS 40 2448 3 5 Chuzayou 3 56.3 69.9 HS 30.0 43.3 R
15 2 17 5 Mianyou 17 37.1 54.2 S 37.0 52.8 S 41 HXL 6 5 Zhongshuang 6 57.2 73.0 HS 97.1 97.1 HS
16 H13il 519 Zhongyou 519 37.3 44.6 S 77.0 86.2 HS 42 %24 1 5 Chuheza 2 58.7 78.6 HS 48.9 60.0 S
17 £ 4 5 Huanshuang 4 37.6 46.0 S 62.4 74.2 HS 43 %4k 46 Heyou 46 59.5 75.5 HS 82.1 89.3 HS
18 213 3 5 Hongyou 3 38.3 46.0 S 89.2 93.5 HS 44 JihZE 6 5 Chengyouza 6 63.5 78.6 HS 27.4 46.4 R
19 il 605 Gaoyou 605 38.7 53.7 S 38.7 48.4 S 45 743 5 Qingza 3 64.1 80.5 HS 42.2 53.3 S
20 il 11 Liangyou 11 40.2  60.0 S 62.1 75.9 HS 46 H1XL 9 5 Zhongshuang 9 64.6 72.7 HS 98.1 100.0 HS
21 #7716 5 Rongzayou 6 40.4 46.1 S 46.7 65.7 S 47 J7 P 59 Guangyuan 59 65.6 79.7 HS 40.4 60.6 S
22 153 6 5 Deyou 6 42.8 61.8 S 60.0 73.3 HS 48 il ¥h 2008 Tongyou 2008 65.7 76.5 HS 81.1 86.7 HS
23 Hfirih 23 Yuyou 23 43.0 53.1 S 56.6 66.7 HS 49 1#3h 4 5 Deyou 4 67.5 77.5 HS 39.3 67.9 S
24 1 E 999 Yongwang 999 43.8 54.8 S 85.3 8.2 HS 50 fHh 2% 10 5 Deyouza 10 70.6 90.4 HS 50.0 87.5 S
25 HiyliZL 12 Zhongyouza 12 44.1 54.5 S 73.8 88.1 HS 51 1223H 13 Deyou 13 71.4 85.7 HS 44.4 75.0 S
26 ¥ 4 5 Yuhuang 4 45.8 59.8 S 94.4 100 HS 52 FlLIR 521 Kele 521 74.2 85.0 HS 66.7 75.9 HS

T DY HE %K Disease index ; DR & 4§ Disease rate; R/S HiPE % 25 Resistance type; R $0J5, Resistant;S J&Jj , Susceptible ; HS )%, High Susceptible
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