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Abstract: Chinese cabbage fields have been damaged by cyst nematodes in highland of
Gangwon province in Korea since the year 2011, and clover cyst nematode (CCN) is one
of the most problematic cyst nematodes in the crop. To investigate the plant resources
for breeding new Chinese cabbage cultivar, which is resistant to CCN, screening for
resistance of fifty-seven Brassicaceae plant resources to CCN was conducted. Among
the plant resources, fifty-four plant resources (Brassica rapa subsp. pekinensis, B. rapa,
Brassica sp., B. juncea, B. carinata, B. rapa subsp. nipposinica, B. rapa subsp. narinosa, B.
rapa var. perviridis, B. rapa var. perviridis, B. napus var. napobrassica, and Eruca sativa)
were very susceptible to CCN and the number of females on roots was more than 300.
Two plant resources (B. carinata and B. tournefortii) with more than 100 females on roots
were susceptible to CCN. However, African mustard (B. tournefortii, Korean Genebank
accession no. IT218058) was resistant to CCN because of the small number of females
(4+1.8) on roots. This study showed that African mustard (IT218058) was valuable as a
breeding material for Chinese cabbage, which is resistant to CCN.
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=1 Q= EEHMAELZ (Heterodera trifolii) 22 A7
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Table 1. Brassicaceae plant resources for this study

Resistant plant resource to clover cyst nematode

Code No. Scientific name Common name Origin* [T number**
1 Brassica rapa subsp. pekinensis Chinese cabbage AUS 199704
2 Brassica rapa subsp. pekinensis Chinese cabbage PRK 212908
3 Brassica rapa subsp. pekinensis Chinese cabbage BTN 212931
4 Brassica rapa subsp. pekinensis Chinese cabbage DEU 235413
5 Brassica rapa subsp. pekinensis Chinese cabbage PRK 262114
6 Brassica rapa subsp. pekinensis Chinese cabbage MNG 293003
7 Brassica rapa subsp. pekinensis Chinese cabbage MNG 293004
8 Brassica rapa subsp. pekinensis Chinese cabbage AUT 293076
9 Brassica rapa subsp. pekinensis Chinese cabbage KOR 308375

10 Brassica rapa subsp. pekinensis Chinese cabbage NRU 308385
1 Brassica rapa subsp. pekinensis Chinese cabbage KAZ 308485
12 Brassica rapa Wild turnip GT™M 119470
13 Brassica rapa Wild turnip TUR 134532
14 Brassica rapa Wild turnip USA 134540
15 Brassica rapa Wild turnip CHL 134566
16 Brassica rapa Wild turnip HUN 236674
17 Brassica rapa Wild turnip PHL 248076
18 Brassica rapa Wild turnip USA 279269
19 Brassica rapa Wild turnip IRQ 279292
20 Brassica rapa Wild turnip IRN 279332
21 Brassica rapa Wild turnip CAN 279389
22 Brassica rapa Wild turnip NOR 279395
23 Brassica rapa Wild turnip NZL 279400
24 Brassica rapa Wild turnip FRA 279417
25 Brassica rapa Wild turnip FIN 279426
26 Brassica sp. - KOR 181024
27 Brassica sp. - NLD 188188
28 Brassica sp. - THA 210063
29 Brassica juncea Brown mustard KOR 102924
30 Brassica juncea Brown mustard KOR 102942
31 Brassica juncea Brown mustard KOR 102953
32 Brassica juncea Brown mustard CuB 119393
33 Brassica juncea Brown mustard SWE 119634
34 Brassica juncea Brown mustard PAK 135276
35 Brassica juncea Brown mustard CHN 166990
36 Brassica juncea Brown mustard CAN 183697
37 Brassica juncea Brown mustard NPL 200254
38 Brassica juncea Brown mustard NPL 200255
39 Brassica juncea Brown mustard NPL 200257
40 Brassica carinata Abyssinian cabbage GBR 135086
41 Brassica carinata Abyssinian cabbage PRI 135100
42 Brassica carinata Abyssinian cabbage ETH 188178
43 Brassica carinata Abyssinian cabbage MMR 278621
44 Brassica carinata Abyssinian cabbage ZMB 278886
45 Brassica carinata Abyssinian cabbage ETH 305167
46 Brassica carinata Abyssinian cabbage ESP 305636
47 Brassica carinata Abyssinian cabbage TZA 306689
48 Brassica tournefortii African mustard IND 218057
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Table 1. Continued

Code No. Scientific name Common name Origin* [T number**
49 Brassica tournefortii African mustard PAK 218058
50 Brassica rapa subsp. nipposinica Kyona TWN 100406
51 Brassica rapa subsp. nipposinica Kyona JPN 135411
52 Brassica rapa subsp. nipposinica Kyona JPN 235637
b3 Brassica rapa subsp. narinosa Tatsoi HKG 120032
b4 Brassica rapa subsp. narinosa Tatsoi CHN 293391
55 Brassica rapa var. perviridis Komatsuna JPN 112272
b6 Brassica napus var. napobrassica Rutabaga JPN 120083
57 Eruca sativa Rocket salad UNK 206771

Control Brassica rapa var. Chunkwang Chinese cabbage - -

*AUS: Australia, PRK: Democratic People's Republic of Korea, BTN: Bhutan, DEU: Germany, MNG: Mongolia, AUT: Austria, KOR: Republic of Korea, NRU:
Nauru, KAZ: Kazakhstan, GTM: Guatemala, TUR: Turkey, USA: United States of America, CHL: Chile, NLD: Netherlands, THA: Thailand, HUN: Hungary, PHL:
Philippines, IRQ: Irag, IRN: Iran, CAN: Canada, NZL: New Zealand, FRA: France, FIN: Finland, TWN: Taiwan, JPN: Japan, CUB: Cuba, SWE: Sweden, HKG:
Hong Kong, GBR: United Kingdom, PRI: Puerto Rico, PAK: Pakistan, CHN: China, ETH: Ethiopia, NPL: Nepal, IND: India, MMR: Myanmar, ZMB: Zambia, ESP:

Spain, TZA: Tanzania

**|T number: accession number of National Agrobiodiversity Center in Korea
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Table 2. Responses of Brassicaceae plant resources to clover cyst nematode

Resistant plant resource to clover cyst nematode

Experiment Code Scientific name No. of females Resistance

No. (/a pot) rating*
1 Brassica rapa subsp. pekinensis 597+73.3 VS
2 Brassica rapa subsp. pekinensis 570+519 VS
3 Brassica rapa subsp. pekinensis 419+£56.1 VS
4 Brassica rapa subsp. pekinensis 544 +81.6 VS
5 Brassica rapa subsp. pekinensis 683+76.7 VS
1st 6 Brassica rapa subsp. pekinensis 528+106.0 VS
7 Brassica rapa subsp. pekinensis 931+£90.3 VS
8 Brassica rapa subsp. pekinensis 469+877 VS
9 Brassica rapa subsp. pekinensis 760+61.7 VS
10 Brassica rapa subsp. pekinensis 723+£53.6 VS
1 Brassica rapa subsp. pekinensis 526+31.4 VS
Control Brassica rapa var. Chunkwang 436+90.7 -
12 Brassica rapa 605+71.8 VS
13 Brassica rapa b37+21.7 VS
14 Brassica rapa 704+570 VS
15 Brassica rapa 758+45.1 VS
16 Brassica rapa 680+61.8 VS
17 Brassica rapa 680+99.4 VS
18 Brassica rapa 606+52.3 VS
19 Brassica rapa 485+32.2 VS
ond 20 Brassica rapa 635+46.9 VS
21 Brassica rapa 729+130.6 VS
22 Brassica rapa 728+59.3 VS
23 Brassica rapa 639+99.0 VS
24 Brassica rapa 828+111.8 VS
25 Brassica rapa 735+96.9 VS
26 Brassica sp. 637+116.3 VS
27 Brassica sp. 577+878 VS
28 Brassica sp. 831+£54.6 VS
Control Brassica rapa var. Chunkwang 706+£133.3 -
29 Brassica juncea 347+60.9 VS
30 Brassica juncea 390+£98.1 VS
31 Brassica juncea 1,4565+1579 VS
32 Brassica juncea 1,160+200.9 VS
33 Brassica juncea 958+69.6 VS
34 Brassica juncea 905+ 159.6 VS
35 Brassica juncea 1,232+173.1 VS
3rd 36 Brassica juncea 940+263.3 VS
37 Brassica juncea 1,342+£173.6 VS
38 Brassica juncea 856+ 126.2 VS
39 Brassica juncea 933+60.6 VS
40 Brassica carinata 959+144.2 VS
41 Brassica carinata 1,292+70.8 VS
42 Brassica carinata 668+275.7 VS
43 Brassica carinata 668+71.9 VS
44 Brassica carinata 869+ 196.1 VS
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Table 2. Continued

Experiment Code Scientific name No. of females Resistance
No. (/a pot) rating*
45 Brassica carinata 942+210.0 VS
46 Brassica carinata 1,026£233.4 VS
47 Brassica carinata 144 +61.7 S
48 Brassica tournefortii 110+14.2 S
49 Brassica tournefortii 4+£1.8 R
50 Brassica rapa subsp. nipposinica 1,290+£162.7 VS
ard 51 Brassica rapa subsp. nipposinica 1,275+73.4 VS
b2 Brassica rapa subsp. nipposinica 1,364+£71.7 VS
53 Brassica rapa subsp. narinosa 952+82.5 VS
54 Brassica rapa subsp. narinosa 570+72.7 VS
bb Brassica rapa var. perviridis 1,598+ 1177 VS
56 Brassica napus var. napobrassica 850+211.2 VS
57 Eruca sativa 1,419+100.7 VS
Control Brassica rapa var. Chunkwang 447 +111.7 -

*Resistance rating: No. of female 0-2 =HR, 3-10=R, 11-20=MR, 21-100 = MS, 100-300 =S, >300 =VS (modified from Taylor and Sasser, 1978)
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