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Race identification of Plasmodiophora brassicae and resistance of rape varieties in Jiangxi Province
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Abstract: To improve production of rapeseed and development of scenic spots in Jiangxi Province, distribution
of rape clubroot (by Plasmodiophora brassicae) and its pathogenic differentiation had been investigated from 2011 to
2016. Results showed that the disease was mainly distributed in the local area of northeast Jiangxi. Race 4 and 9 of
P. brassicae in the clubroot rape were collected in different years. Identification showed that Race 4 was only found
in the northeast of Jiangxi. More than 200 rape cultivars and lines were artificial inoculated in fields of disease nurs-
eries. Results showed that all materials were resistant to Race 9, but 94.74% were susceptible to Race 4. Only 12
varieties, including Luobozihua and 59-013, showed medium resistance to Race 4. These results supplied race—spe-
cific resistant resources for breeding.
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Tablel List of varieties and their sources

Eh HE Hn A G mn A 95 h s Hn A
Year Code Cultivar Number Cultivar Code Cultivar Code Cultivar
Jedih 668
1 H 1675 7 2011jxpq2 13 19 DT 142
Longyou 668
HIFm 4
2 ) 8 JH 16 14 08-6 20 F 1103
Qingqiyou 4
e 245 Fih 24 88
3 D 0241 15 gM 035 21
Zhongyouza 2 Fengyouza 88
2013 .
Fih 1
4 10 gM 049 16 gM 006 22 DT 138
Jiayou 1
%4363
5 0709 11 gM 001 17 GSPP 23
Za 363
Tt 201
6 JH 26 12 11611 18
Qingguiyou 201
2012P > 3H} 1742336 Fh 730 #1005
2014 24 34 44 54
2012P Lan 3 mu J za 2336 Fengyou 730 Rongyou 10
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Year Code Cultivar Number Cultivar Code Cultivar Code Cultivar
Ml 15 M50
25 AM-013 35 9M001(9M050) 45 55
Nanyouza 1 Youyan 50
1 11P50 AR 125 i 155
26 H1675 36 46 56
Zhong 11P50 Huaxiangyou 12 Xiangyou 15
20115222 A 135 L9
27 37 IMO053 47 57
Hua 2011-chong 22 Huayouza 13 Zhongshuang 9
LI YOIRSS AR 95
28 HSR302 38 RS1009 48 58
Zhongshuang 11 Huayouza 9
il 25 feZRuh 18 s
29 39 19-111 49 59
Zhongyouza 2 Dezayou 18 Deyou 5
12341127T.74 A s 5 i 62
30 40 19-113 50 60
1234112 Jiangxi Chuangyouza 5 Huayouza 62
Wit 50 LEN 1+ il 85
31 11611 41 51 61
Zheyou 50 Huaganyou 1 Xunyou 8
K38 i 12 iR 145 asm2 =
32 42 52 62
Dadi 38 Zhongyouza 12 Huayouza 14 Xiangzayou 2
72363 i 68 Zitb= Uil 21
33 43 53 63
Za 363 Nanyou 68 Qinyou 7 Huyou 21
64 49-001 104 A-01 144 4v110 184 4v174
65 49-002 105 A-02 145 4v111 185 4v177
66 49-003 106 A-03 146 4v112 186 4v180
67 49-004 107 A-04 147 4v113 187 4v184
68 49-005 108 A-05 148 4v114 188 4v186
69 49-006 109 A-06 149 4v115 189 4v187
70 49-007 110 A-07 150 4v116 190 4v188
71 49-008 111 A-08 151 4v117 191 4v189
72 49-009 112 A-09 152 4v118 192 4v190
73 49-010 113 A-10 153 4v119 193 4v191
74 49-011 114 A-11 154 4v120 194 4v192
75 49-013 115 A-12 155 4v121 195 4v194
76 49-014 116 B-01 156 4v122 196 4v195
71 49-015 117 B-02 157 4v124 197 4v196
2015 78 49-016 118 B-03 158 4v125 198 4v197
79 49-017 119 B-04 159 4v126 199 4v198
80 49-018 120 B-05 160 4v127 200 4v199
81 49-019 121 B-06 161 4v128 201 4v200
82 49-020 122 B-07 162 4v129 202 4v201
83 49-021 123 B-08 163 4v130 203 4v202
84 49-022 124 B-09 164 4v131 204 4v203
85 49-023 125 B-10 165 4v132 205 4v204
86 49-024 126 B-11 166 4v134 206 4v205
87 49-025 127 B-12 167 4v136 207 4v206
88 49-026 128 COo1 168 4v137 208 4v207
89 49-028 129 €02 169 4v139 209 4v208
90 49-029 130 C03 170 4v140 210 4v210
91 49-030 131 Co4 171 4v144 211 4v211
92 49-031 132 CO5 172 4v156 212 4v212

93 49-032 133 C06 173 4v157 213 4v213
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Year Code Cultivar Number Cultivar Code Cultivar Code Cultivar
94 49-033 134 Co7 174 4v158 214 4v214
95 49-034 135 Co8 175 4v159 215 4v215
96 49-035 136 C09 176 4v160 216 4v216
97 49-036 137 C10 177 4vl6l 217 4v217
98 49-037 138 4v104 178 4v162 218 4v218
99 49-038 139 4v105 179 4v163 219 4v236
100 49-039 140 4v106 180 4v167 220 4v233
101 49-040 141 4v107 181 4v168
102 49-041 142 4v108 182 4v169
103 49-042 143 4v109 183 4v170
221 5K001 239 5K45 257 5K95 275 59-016
& R
222 5K002 240 5K46 258 5K101 276
Luobozihua
2016 223 5K004 241 5K53 259 5K104 271 945 No.9
B S 5
224 5K005 242 S5KS8 260 59-001 278
Ganliangyou 5
225 5K006 243 5K59 261 59-002 279 T2159
#i it 201
226 5K008 244 5K63 262 59-003 280
Zheyou 201
B 25
227 5K010 245 5K64 263 59-004 281
Yiyou 25
F:h 730
228 5K016 246 5K65 264 59-005 282
Fengyou 730
I 95
229 5K021 247 5K66 265 59-006 283
Dezeyou 9
737
230 5K022 248 5K69 266 59-007 284
Fengyou 737
il 5103
231 5K023 249 5K71 267 59-008 285
Fengyou 5103
TARI11S
232 5K024 250 5K72 268 59-009 286
Ningza 11
ka4t
233 5K026 251 5K80 269 59-010 287
Pingtou 4
e 2008
234 5K028 252 5K82 270 59-011 288
Zhongnongyou 2008
L3>
235 5K032 253 5K83 271 59-012 289
Lvyouza 3
il 520
236 5K034 254 5K84 272 59-013 290
Fengyou 520
i Eil 1>
237 5K035 255 5K86 273 59-014 291
Chunwangyou 1
238 5K43 256 5K88 274 59-015

TE G5« 1~227 N ITPY A AR B4 B SRR S T 4R 3 s 25 - 278~291, Dyl

Note: 1-227: materials from the Institute of Upland Crops Jiangxi Academy of Agricultural Sciences; 278=291: from the market
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Table 2 Identification of physiological race of Plasmodiophora brassicae

KAEAE Year KA H Place TH BB Number of strain /Nl Race
2011 ZE I Wuyuan 2 9
2013 75 & Nanchang 2 9
2014 ZEH Wuyuan 8 4
2015 /5% Shangrao 3 4
2015 ZEJH Wuyuan 5 4
2015 FHBAT Jingdezhen 3 4

KO F IR . 2014 4EFERIMSE 40 4N i, 5
H 11PS0 5 A5 I ot = B i b, Hk i
YR PUR ST (E 1.363) . ik n] i, s
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2.2.2 45 AmEEL T KT 2014428
BUESk S SR e i 7 B R R R IF A
R4S AN, 2015 AR E L S BRI A E T I
SR i ) SR I, 50 T 157 ISR A 5
B R E U AZS T A, S0 iR
FhICHIG SR, B 49-018 R AL, H Ay i Fh 24
e R, EL RS 28, R IR 87. 9% (B 1.3
3) o X5 95 /IR X R 2 H A R BP0 ) 45
BRI

2.2.3 45 AR A9 5 R R B AU L EGR IR &S
AN ] DX AN [ 4 4537 S A TR e 45 5 4%
W R 22 R 2016 AR AR T 71 AT AL R, 43 5]
FEFE B EL AR LA [ () Ao 495 R AT o 1
ik . NE AT LIE SR 000 3% i R e g
54975 [FR1 P B 1k R BRAR SR M , R R B ik . 2R R
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Sl P, LAY SO AN R A sk R R, LB |
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Note: HS: highly susceptible; S: susceptible; MS: medium susceptible;
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The proportion of varieties at each resistance level / %
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MR: medium resistant; R: resistant; HR: highly resistant
E1 HEREEESERABRKESIT
Fig. 1 Statistics of field resistance identification results at

each resistance level

#3 HERBEIEEELSER(2013-2015)
Table 3 Result of field resistance identification (2013-2015)

EiRes oI U i oI U B o1 UG
Code Resistance Code Resistance Code Resistance
2013 4E (9 5/NFftfp [Al) Tn the disease nursery of race 9 in 2013

1 0.00 HR 9 1.90 HR 17 0.00 HR

2 1.67 HR 10 0.00 HR 18 0.00 HR

3 3.33 HR 11 0.00 HR 19 0.00 HR

4 0.00 HR 12 0.00 HR 20 0.00 HR

5 0.00 HR 13 0.00 HR 21 0.00 HR

6 0.00 HR 14 0.00 HR 22 0.00 HR

7 1.45 HR 15 0.00 HR 23 0.00 HR

8 0.00 HR 16 0.00 HR CK 45.30 S
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G5 . PUIRAFI EIREs oI BURREEL EIRes oI BURREELL
Code Resistance Code Resistance Code Resistance
2014 4F- (95 /Nl ) In the disease nursery of race 9 in 2014
24 0.65 HR 38 2.47 HR 52 0.00 HR
25 1.71 HR 39 0.00 HR 53 0.00 HR
26 7.04 R 40 2.47 HR 54 0.00 HR
27 2.73 HR 41 0.65 HR 55 0.00 HR
28 0.65 HR 42 0.65 HR 56 0.65 HR
29 4.60 HR 43 0.00 HR 57 0.00 HR
30 3.03 HR 44 0.00 HR 58 0.00 HR
31 7.29 R 45 0.00 HR 59 0.00 HR
32 2.73 HR 46 0.00 HR 60 0.00 HR
33 3.03 HR 47 0.65 HR 61 0.00 HR
34 0.00 HR 48 0.00 HR 62 0.00 HR
35 5.08 R 49 0.00 HR 63 1.28 HR
36 11.97 MR 50 0.00 HR CK 45.40 S
37 0.00 HR 51 0.65 HR
2015 4F (4 5/NF ) In the disease nursery of race 4 in 2015
64 65.74 HS 117 56.57 HS 170 84.44 HS
65 34.44 S 118 70.63 HS 171 87.88 HS
66 50.00 HS 119 60.68 HS 172 81.82 HS
67 70.00 HS 120 71.85 HS 173 95.06 HS
68 53.09 HS 121 69.05 HS 174 34.26 S
69 70.37 HS 122 82.91 HS 175 85.19 HS
70 87.65 HS 123 59.26 HS 176 52.38 HS
71 77.78 HS 124 43.06 S 177 60.00 HS
72 76.92 HS 125 38.89 S 178 50.00 HS
73 43.33 S 126 69.70 HS 179 82.22 HS
74 75.56 HS 127 69.44 HS 180 46.67 S
75 55.56 HS 128 46.67 S 181 94.44 HS
76 87.65 HS 129 59.26 HS 182 62.96 HS
77 56.41 HS 130 38.19 S 183 95.06 HS
78 67.68 HS 131 51.85 S 184 71.43 HS
79 41.11 S 132 39.81 S 185 86.67 HS
80 24.69 MS 133 30.56 S 186 51.28 HS
81 44.44 S 134 57.58 HS 187 80.00 HS
82 46.91 S 135 68.63 HS 188 64.10 HS
83 75.00 HS 136 85.19 HS 189 100.00 HS
84 75.93 HS 137 63.49 HS 190 75.00 HS
85 88.89 HS 138 69.44 HS 191 61.62 HS
86 79.08 HS 139 88.89 HS 192 61.90 HS
87 79.80 HS 140 93.33 HS 193 77.78 HS
88 74.60 HS 141 77.78 HS 194 77.78 HS
89 42.22 S 142 100.00 HS 195 74.60 HS
90 95.56 HS 143 100.00 HS 196 65.08 HS
91 69.84 HS 144 100.00 HS 197 87.30 HS
92 57.58 HS 145 55.56 HS 198 77.78 HS
93 85.86 HS 146 88.89 HS 199 69.70 HS
94 87.18 HS 147 100.00 HS 200 87.30 HS
95 82.96 HS 148 88.89 HS 201 73.33 HS
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Code Resistance Code Resistance Code Resistance
96 83.33 HS 149 94.44 HS 202 62.96 HS
97 57.58 HS 150 94.44 HS 203 92.59 HS
98 89.63 HS 151 100.00 HS 204 96.30 HS
99 57.04 HS 152 100.00 HS 205 86.11 HS
100 54.81 HS 153 100.00 HS 206 77.78 HS
101 87.88 HS 154 100.00 HS 207 69.44 HS
102 73.33 HS 155 73.33 HS 208 100.00 HS
103 79.01 HS 156 95.06 HS 209 96.30 HS
104 68.89 HS 157 88.89 HS 210 40.28 S
105 92.59 HS 158 95.06 HS 211 55.56 HS
106 85.19 HS 159 93.65 HS 212 92.59 HS
107 66.67 HS 160 95.06 HS 213 83.33 HS
108 79.37 HS 161 68.89 HS 214 37.04 S
109 62.63 HS 162 70.37 HS 215 57.41 HS
110 73.02 HS 163 72.22 HS 216 84.62 HS
111 94.87 HS 164 71.78 HS 217 71.78 HS
112 84.62 HS 165 71.78 HS 218 83.84 HS
113 42.42 S 166 97.78 HS 219 51.11 HS
114 92.59 HS 167 100.00 HS 220 60.61 HS
115 80.56 HS 168 81.48 HS CK 85.40 HS
116 68.25 HS 169 100.00 HS

TE: DL R EG HS « 55 /8% S S8 s MS « PR s MR P EEHT s R0 s HR : 05 T IR

Note: DI: disease index; HS: highly susceptible; S: susceptible; MS: medium susceptible; MR: medium resistant; R: resistant; HR: highly resistant. Same

as below
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Table 4 Resistance comparison of rape varieties in disease nurseries infected with different races (2016)
g Race 9 Race 4 e Race 9 Race 4
BUREEL PURESFEH PUIREF PUIREFE
Code DI Code DI DI
Resistance Resistance Resistance Resistance
221 0.0 HR 46.5 S 257 0.0 HR 23.8 MS
222 0.0 HR 57.4 HS 258 0.0 HR 31.0 S
223 0.0 HR 29.3 MS 259 0.0 HR 41.4 S
224 0.0 HR 49.7 S 260 0.0 HR 20.2 MS
225 0.0 HR 50.0 S 261 0.0 HR 253 MS
226 0.0 HR 42.8 S 262 0.0 HR 46.0 S
227 0.0 HR 46.0 S 263 0.0 HR 18.2 MR
228 0.0 HR 30.0 MS 264 0.0 HR 16.7 MR
229 0.0 HR 31.9 S 265 0.0 HR 41.4
230 0.0 HR 32.8 S 266 0.0 HR 34.2
231 0.0 HR 32.1 S 267 0.0 HR 41.8
232 0.0 HR 35.2 S 268 0.0 HR 29.4 MS
233 0.0 HR 58.6 HS 269 0.0 HR 429 S
234 0.0 HR 61.6 HS 270 0.0 HR 10.4 MR
235 0.0 HR 40.2 S 271 0.0 HR 222 MS
236 0.0 HR 59.1 HS 272 0.0 HR 9.5 R
237 0.0 HR 66.2 HS 273 0.0 HR 27.0 MS
238 0.0 HR 51.9 HS 274 0.0 HR 333 S
239 0.0 HR 70.0 HS 275 0.0 HR 34.0 S
240 0.0 HR 46.5 S 276 0.0 HR 6.7 R
241 0.0 HR 67.6 HS 277 0.0 HR 19.2 MR
242 0.0 HR 33.8 S 278 0.0 HR 20.5 MS
243 0.0 HR 41.9 S 279 0.0 HR 27.8 MS
244 0.0 HR 23.8 MS 280 0.0 HR 25.8 MS
245 0.0 HR 24.8 MS 281 0.0 HR 13.9 MR
246 0.0 HR 24.4 MS 282 0.0 HR 44.6 S
247 0.0 HR 28.3 MS 283 0.0 HR 13.9 MR
248 0.0 HR 25.2 MS 284 0.0 HR 43.1 S
249 0.0 HR 32.1 S 285 0.0 HR 29.5 MS
250 0.0 HR 16.0 MR 286 0.0 HR 25.5 MS
251 0.0 HR 24.3 MS 287 0.0 HR 30.0 MS
252 0.0 HR 18.5 MR 288 0.0 HR 20.1 MS
253 0.0 HR 222 MS 289 0.0 HR 44.4 S
254 0.0 HR 17.3 MR 290 0.0 HR 37.6 S
255 0.0 HR 13.7 MR 291 0.0 HR 31.1 S
256 0.0 HR 35.2 S CK 37.0 S 37.7 S
F5 ANIEMRELEEER
Table 5 Result of resistance identification by artificial inoculation
G Race 9 Race 4 e Race 9 Race 4
UG PURSEH PUIRAFEH OB
Code DI DI Code DI DI
Resistance Resistance Resistance Resistance
226 0.0 HR 31.4 S 241 0.0 HR 31.8 S
227 0.0 HR 48.0 S 253 0.0 HR 353 S
233 0.0 HR 35.8 S 269 0.0 HR 51.8 HS
234 0.0 HR 39.5 S 276 0.0 HR 0.0 HR
236 0.0 HR 40.5 S 282 0.0 HR 64.4 HS
238 34 HR 38.0 S 290 0.0 HR 44.4 S
239 1.4 HR 32.2 S CK 38.9 S 46.8 S
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