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Host Range Screening of the Sugar Beet Nematode,

Heterodera schachtiiSchmidt

Dong Hwan Kim*, Myoung Rae Cho, Chang Yeol Yang, Hyeong Hwan Kim, Taek Jun Kang and Jung Beom Yoon
Horticultural & Herbal Crop Environment Division, National Institute of Horticultural & Herbal Science, RDA, Wanju 55365, Korea

ABSTRACT: Sugar beet nematode (Heterodera schachtii Schmidt) was first detected in 2011, in Chinese cabbage grown in the highland
areas of Korea. Chemical control of the nematode by nematicides is not feasible due to its cyst-forming characteristics; therefore, the
cultivation of non-host crops is a preferable alternative to utilize nematode-infected fields. In this study, a total of 276 plant cultivars
belonging to 18 different families were screened to evaluate their resistance to the nematode. Based on the number of cysts formed
following nematode inoculation, the tested crops were classified into 3 levels: susceptible, moderately susceptible, and resistant/immune.
Among the 276 cultivars tested, 106 cultivars were susceptible, 40 cultivars were moderately susceptible, and 130 cultivars were resistant/
immune. Among the resistant/immune cultivars, cyst formation was not observed on eggplant, tomato, lettuce, perilla, carrot, celery,
watermelon, oriental melon, cucumber, pumpkin, chives, onion, welsh onion, balloon flower roots, deodeok (Codonopsis lanceolata),
Jandae (Adenophora triphylla), and bean. Therefore, these plants are regarded as immune to the cyst nematode. However, many crops
belonging to Solanaceae, Asteraceae, Chenopodiaceae, and Poaceae families showed moderate susceptibility or immunity, depending
on the crop or cultivar. This study provides a basis for alternative crop recommendations for sugar beet nematode cyst-infected farms in
Chinese cabbage production areas.
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Table 1. List of plants tested for resistance screening against Heterodera schachtii

Group

No. of
varieties tested

Plant names

vegetable

Horticulture
crops

169

Eggplant (Solanum melongena L.), Leaf mustard (Brassica juncea L.), Mustard (Brassica
Jjuncea var. crispifolia L.), Hot pepper (Capsicum annuum L.), Carrot (Daucus carota var.
sativa L.), White radish (Raphanus sativus L.), Chinese cabbage (Brassica campestris L.),
Chives (A/lium tuberosum Rottler ex Spreng.), Broccoli (Brassica oleracea var. italica L.),
Lettuce (Lactuca sativa L.), Celery (Apium graveolens L.), Watermelon (Citrullus lanatus
Matsum.), Spinach (Spinacia oleracea L.), Cabbage (Brassica oleracea var. capitata L.),
Welsh onion (4llium fistulosum L.), Onion (Allium cepa L.), Young radish (Raphanus
sativus L.), Cucumber (Cucumis sativus L.), Oriental melon (Cucumis melo var. makuwa
Makino), Bok choy (Brassica campestris L.), Kale (Brassica oleracea var. acephala L.),
Tomato (Lycopersicon esculentum Mill.), Welsh onion (Allium fistulosum L.), Sweet
spuash (Cucurbita maxima Duch.)

flower

12

Chrysanthemum (Chrysanthemum morifolium L.), Rose (Rosa hybrida L.), Lily (Lilium
longiflorum Thunb)

fruit

Apple (Malus pumila Mill.), Pear (Pyrus pyrifolia var. culta Nakai), Trifoliate Orange
(Poncirus trifoliata L. Raf.), Shekwasha (Citrus depressa cv. Shekwasha Hayata)

Food crops

28

Potato (Solanum tuberosum L.), Sesame (Sesamum indicum L.), Perilla (Perilla frutescens
var. japonica Hara), Buckwheat (Fagopyrum esculentum Moench), Corn (Zea mays L.),
Kidney bean (Phaseolus vulgaris var. humilis Alef.), Bean (Glycine max (L.) Merr.)

herb
Special
crops

14

Nepta herb (Schizonepeta tenuifolia var. japonica (Maxim.) Kitag), Ovate-leaf atractylodes
(Atractylodes japonica Koidz), Gromwell (Lithospermum erythrorhizon Siebold & Zucc.),
Milk vetch root (Astragalus membranaceus Bunge), Balloon flower (Platycodon grandiflorum
A. DC), Japanese lady flower (Codonopsis lanceolata (Siebold & Zucc.) Trautv), Licorice
(Glycyrrhiza uralensis Fisch), A kind of thubarb (Rheum palmatum L.), Ladybell (Adenophora
triphylla var. japonica Hara.)

tobacco

Tobacco (Nicotiana tabacum L.)

wild edible
greens

Coastal hogfennel (Peucedanum japoincum Thunberg), Seasoned aster (Aster scaber
Thunb.), Cirsium setidens (Cirsium setidens Nakai)

Green manure Crops

15

Clover (Trifolium repens L.), Ryegrass (Lolium multiflorum Lam..), Sunnhemp (Crotalaria
Juncea L.), Vetch (Vicia villosa Roth), Chinese milk vetch (4stragalus sinicus L.), Rattail
sixweeks grass (Festuca myuros L.), Great millet (Sorghum spp.), Oat (Avena sativa L.),
Sesbania (Sesbania cannabina L..)

Other plants

19

Marsh cress (Rorippa palustris L.), Shepherd’s purse (Capsella bursa-pastoris L.),
Whitlow grass (Draba nemorosa L.), Mugwort (Artemisia vulgaris L..), Rapeseed (Brassica
napus L.), Coastal rockcress (Arabis japonica var. stenocarpa Nakai), Rock cress
(Arabidopsis thaliana L.), Tower rock cress (Arabis glabra (L.) Bernh.), Globe amaranth
(Gomphrena globosa L.), Ground cherry (Physalis angulata L.), Jimson weed (Datura
stramonium L.), New Zealand spinach (Demidovia tetragonoides Pall.), Goosefoot
(Chenopodium album L. var. centrorubrum Makino)

Total

276
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Table 2. Number of cysts/root and resistance index of plants after inoculation with Heterodera schachtii

Plants tested Status of cyst formation
. Common Scientific name and No.of - No. of No. of cysts /root  Resistance
Family name name Commercial name plants plants index*
tested  infected ~Mean=SD  Range
Aizoaceae Medical H3) 2 (Demidovia tetragonoides Pall.) 10 8 17.6+25.4 0-82 2
Amaranthaceae plant AL8(Gomphrena globosa L.) 10 0 0.0+0.0 0 0
Apiaceae Carrot S(Daucus carota var. sativa L.)
‘A8 5% ‘Seonhongbom5chon’ 10 0 0.0£0.0 0 0
‘o] 555 ‘Yeoreum5bok’ 10 0 0.0+.0.0 0 0
‘571’ "Heukjeon’ 9 0 0.0+£0.0 0 0
‘33 ‘Juhong’ 10 0 0.0+0.0 0 0
‘A3 752 ‘Sinheukjeon5chon’ 9 0 0.0£0.0 0 0
‘Y| =’ ‘Tamnedeu’ 7 0 0.0£0.0 0 0
Celery A2y 2](Apium graveolens L.)
¢ g-rlolrloP ‘Yudaasia’ 8 0 0.0+£0.0 0 0
‘%9’ ‘Dongwon’ 9 0 0.0+0.0 0 0
Wild edible A7 S} E(Peucedanum japoincum 10 4 08+13 0-4 1
greens Thunberg)
Boraginaceac  Medical A R|(Lithospermum erythrorhizon
¢ plant ! ](Siebolcf& Zucc.) . 0 4 1.4£2.2 0-6 !
Brassicaceae ~ White YH(Raphanus sativus L.)
radish ‘X]3% ‘Seoho’ 10 10 566.0+188.0 288-946 2
‘aerelE]’ ‘Sodamaltari’ 10 10 215.6£152.7  3-518 2
‘¥ o]S° ‘Daeburyeongyeoreum’ 10 10 21.9+15.1 11-61 2
<okxtorele]’ ‘Wangjaaltari’ 10 10 2324150  6-50 2
‘ZZElE] ‘Chunchualtari’ 9 9 13.7£12.0 2-42 2
‘A3120Y° ‘Jeokwan20il’ 10 10 7.14£3.5 3-15 1
‘WA 5 ‘Mansahyeongtong’ 8 8 3-27 2
‘sl etelE] ‘Hwamyeongaltari’ 10 10 27.8£20.9 2-64 2
‘A YE ‘Sincheongilpum’ 9 9 44.4+57.1 6-190 2
‘ZAEY ‘Gaenmu’ 10 10 152.9494.0  44-298 2
Young G (Raphanus sativus L.)
radish ‘FA]E’ ‘Musiro’ 10 9 38.8424.7 0-60 2
‘ZF2]° “Janchi’ 10 5 42455 0-15 1
‘At ‘Cheongdabok’ 10 10 236.9£173.4  40-530 2
‘AJA1E “‘Saesillang’ 10 10 348.4+156.3 120-567 2
‘N ZHA|ZE ‘Saegaksigoldeu’ 9 3 6.3+£10.5 0-25 1
‘E1P ‘Teotbat’ 10 10 74.6+£59.1 5-211 2
¢QJAP ‘Ilsan’ 10 10 125.4+216.5  8-725 2
<2=2}4F ‘Surasang’ 10 10 225.6£117.3  36-410 2
‘&z op ‘Chamjoa’ 10 8 29.3+27.6 0-87 1
‘A ZY ‘Jinhonam’ 9 9 126.8490.4  40-255 2
¢Z3pP ‘Chunha’ 9 9 9.3+6.3 3-23 2
<g-4l’ ‘Hongbit’ 10 10 50.1+£34.0 22-136 2
Cabbage  |S(Brassica oleracea var. capitata L.)
‘YR3}FE’ ‘Teharuto’ 10.0 10 269.5£244.6  20-650 2
‘YR22)” ‘Teonnuri’ 10.0 10 347.8+180.7 54-680 2
‘YR2A} ‘Teosaka’ 10.0 10 323.5¢153.1 140-510 2
‘YRZZ’ ‘Tehogeol’ 10.0 10 228.9+774 111-325 2
‘2 7Hd]’ ‘Ogane’ 10.0 10 588.6£91.5 443-689 2
‘29 ‘Dongbogyang’ 10.0 10 354.4491.5 127-630 2
‘gjuR}oF ‘Daebangnayang’ 10.0 10 396.1£268.8 139-920 2
‘=2’ ‘Dongdori’ 10.0 9 96.7+£92.6 0-247 2
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Table 2. Continued

Plants tested Status of cyst formation
C Scientifi d No.of  No.of No. of cysts /oot Resist
. ommon cientific name an esistance
Family name name Commercial name plants plants index*
tested  infected ~MeantSD  Range
Brassicaceae ~ Chinese ¥} (Brassica campestris 1.)

cabbage 8} A48~ ‘Hajisokkeum’ 10 10 80.1£12.1 62-97 2
‘|5 Zo)” ‘Daenongeolgari’ 9 7 13.6£17.3 0-44 2
‘113F9P ‘Gohyangmat’ 9 9 13.9+7.8 4-28 2
“7fube) ‘Gaenari’ 9 9 27.8421.1  5-68 2
‘A& ‘Seoul’ 10 10 40.8+37.8 3-109 2
‘23 ‘Ryeokgwang’ 10 10 13.6+15.4 1-53 2
‘-2 “Norangbom’ 10 10 21.2+14.4 4-51 2
‘2 ‘Chuwol’ 10 9 31.0+25.8 0-87 2
‘AP ‘Jeongsang’ 10 10 58.7432.3  29-126 2
‘Z1A)° ‘Jincheong’ 9 9 62.7+£69.5 15-240 2
‘231 eP ‘Okwangssial’ 10 10 67.8+£32.0 26-139 2
‘g =39l ‘Redeupain’ 10 10 80.7+62.9 11-192 2
‘ufj 2}’ ‘Maeryeok’ 10 10 746.6+£199.6 304-1015 2
‘&3 ‘Chungwang’ 10 10 244.1+137.0  51-357 2
‘B2 ‘Tongkeunmatjjang’ 12 12 566.7+238.1 154-1002 2
‘ofr]olE -3 ‘Asiabomnorang’ 10 10 570.6+239.9 330-1030 2
‘A2 “Saeronabom’ 7 7 336.3£288.7 77-867 2
)’ Jangmi’ 9 8 2084252 0-82 2
7121 ‘Gaeulmat’ 10 9 42.5+44.3 0-119 2
‘CRYF ‘CRmat’ 10 8 32.8+44.1 0-110 2
‘1R ‘Gohyangssam’ 10 8 48.1+£104.4  0-326 2
‘21443’ ‘Jangseong3ho’ 9 9 35.4+25.9 11-57 2
‘CR7}%’ ‘CRgaeul’ 9 9 55.3+40.7 18-142 2
¢QIARF ‘Ipssam’ 10 10 24.7£21.5 1-75 2
‘2%’ ‘Woldong’ 9 9 85.3£92.3 11-316 2
‘51-27]125° ‘Hauseuking125’ 8 7 107.5+129.6  0-401 2
“&F-A~124° ‘Hauseukwinl24’ 9 9 41.1+60.6 4-169 2
‘32 2]’ ‘Hwimori’ 9 9 21.7£14.5 4-39 2
‘CR3}Y ‘CRhagwang’ 8 8 74.5£39.0 27-135 2
‘71&4:%=F ‘Gaeulsongnorang’ 9 9 42.4+30.9 10-110 2
‘CRY7P ‘CRmyeonggm’ 9 9 87.4+67.8  34-229 2
‘AP ‘Gwibin’ 8 8 23.6+20.4 3-69 2
‘s U]y’ ‘Danongmini’ 9 8 51.8+80.5 0-258 2
‘CR7I2E ‘CRgaeultteul’ 7 7 135.3£124.1  39-354 2
‘P ‘Wangmat’ 9 9 36.6+£23.8 3-87 2
‘EFEoluY ‘Goryeogeumdongimini’ 8 8 68.5£122.9  6-364 2
‘2+AJ° ‘Hwangseong’ 10 10 69.2+£62.5 3-180 2
‘AA)” ‘Chunglung’ 9 9 27.9+16.4 3-46 2
‘CRY# ‘CRmyeongpum’ 10 10 51.0£30.6 12-109 2
‘SulZ =’ ‘Hwiparamgoldeu’ 9 8 25.0+34.9 0-103 2
‘59335 ‘Buram3ho’ 10 10 68.6+50.4 12-157 2
‘CR%7} ‘CRchugang’ 10 10 90.4+63.8 5-197 2
‘A LA == “Jeiljinnorangbom’ 10 10 12294949  18-271 2
‘ofAJo}2 ¢ Asiabom’ 10 10 331.8+€125.7 187-528 2
‘&<’ ‘Chunyeon’ 8 8 210.1£239.4  13-619 2
‘E -7 ‘Bomnorang’ 8 8 84.0+£65.9 21-186 2
‘&7 ‘Chungang’ 8 8 192.9+172.5  2-509 2
‘Z=7P ‘Jinnorang’ 8 7 41.5£77.9 0-231 2
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Table 2. Continued

Plants tested Status of cyst formation
. Common Scientific name and No.of  No. of No. of cysts /100t Registance
Family name name Commercial name plants plants index*
tested  infected ~MeantSD  Range
Brassicaceae  Chinese ‘t}s&3P ‘Danongchunhwang’ 9 8 127.6+116.7  0-343 2
cabbage ‘X2 ‘Joeun’ 9 9 111.7+£153.1  2-401 2
‘CR#H7) ‘CRsseommeoking’ 10 10 149.6+£156.8  4-509 2
‘CRAISP ‘CRseongha’ 9 9 56.7+55.5 1-158 2
Bok choy  #ZA (Brassica campestris L.)
‘AL AT “Jeilgeongangdachae’ 10 10 285.7£163.0 45-602 2
‘v A A’ ‘Baecheongchae’ 7 7 21.1£15.0 4-47 2
cofr]oln|E}NITEA “Asiabitamindachae’ 10 10 28.4+16.4 1-58 2
‘o}7} @ H| e} ¢Akaoba takana’ 10 10 44.7+15.7 24-61 2
‘ofx]o}=3)” “Asiasuchae’ 10 10 95.0449.4  39-183 2
‘C}2A)° ‘Dahongchae’ 8 8 110.6£138.7  5-436 2
Kale AY (Brassica oleracea var. acephala L.)
‘oprjopuz = ZAp
¢ Asiabaengnojeukkotkeil’ 10 10 34.3+22.9 3-52 2
‘AZAYD ‘Geongangkeil’ 10 10 141.0+122.8  7-395 2
Broccoli H 2 28] (Brassica oleracea var. italica L.)
‘B 222 ‘Beurokolli’ 10 3 0.7£1.3 0-4 1
‘ol 222 ‘Ipbeurokolli’ 10 10 31.7+£29.6 10-89 2
Leaf 7t (Brassica juncea 1..)
mustard ‘7P ‘Cheonggat’ 10 10 6.0+5.1 1-17 1
‘AA7P ‘Eolcheonggat’ 10 9 17.3£14.9 0-44 2
‘ZZb ‘Jeokgat’ 10 10 23.3+17.0 5-56 2
‘EAP ‘Dolsangat’ 9 6 38.3+45.1 0-142 2
Mustard AR} (Brassica juncea var. crispifolia L.)
‘F&AAP ‘Gopseulgyeoja’ 10 10 51.9£21.9 5-91 2
‘K ARP ‘Jeokgyeoja’ 10 9 11.9+9.6 0-29 2
Rapeseed -3 (Brassica napus L.) 11 11 181.5+112.8  3-458 2
Wild edible €<:0]& (Rorippa palustris L.) 7 6 175.1£272.6  0-709 2
greens Zt}R| (Draba nemorosa L.) 7 7 24.6+30.6 2-74 1
WA (Arabis japonica var. stenocarpa 10 4 17424 0-6 !
Nakai) T
N7V (Arabidopsis thaliana L.) 5 3 6.4£7.0 7-17 1
AN U-E (Arabis glabra (L.) Bernh.) 7 7 35.9+25.8 3-71 2
Wyo| (Capsella bursa-pastoris (L.) Medic.) 9 9 35.9+17.5 2-63 2
Fotey ol (Lepidium virginicum L.) 10 10 89.0+£112.6  24-400 2
ttd o] (Lepidium apetalum Will.) 9 8 12.6£10.5 0-27 1
Ay o (Thlaspi arvense L.) 8 8 261.1£154.6  26-432 2
N7y o] (Rorippa indica (L.) Hiern) 9 9 38.6+£70.1 3-224 2
Y o] (Cardamine flexuosa With.) 11 11 95.5+64.2 19-229 2
ey o| (Cardamine impatiens 1..) 9 9 51.3£51.7 7-152 2
Campanulaceae Bonnet Zl (Adenophora triphylla var. japonica 10 0 0.04 0.0 0 0
bellflower Hara.)
ggﬂ/‘;‘r’n = 2}%] (Platycodon grandiflorum A.DC) 10 0 0.0£0.0 0 0
Japanese  T|Y (Codonopsis lanceolata (Siebold & 10 0 0.040.0 0 0
lady flower Zucc.) Trautv)
Chenopodiaceae Wild edible H o} (Chenopodium alb%zm L. var. 10 9 4.0%32 0-9 |
greens centrorubrum Makino)
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Table 2. Continued

Plants tested Status of cyst formation
C SefeislE d No.of  No. of No. of cysts /100t Resist
. ommon cientific name an esistance
Family name name Commercial name plants plants index*
tested  infected MeantSD  Range
Chenopodiaceae Spinach Al 2] (Spinacia oleracea L..)
‘AAP ‘Samgye’ 10 0 0.0£0.0 0 0
‘o}E’ ‘Atom’ 5 5 10.0£6.8 4-21 1
‘ulo| €]’ ‘Maiti’ 9 8 17.1+£30.2 0-94 1
‘AHAIA “Sagyejeol’ 8 8 29.0+28.4 1-71 1
‘Y =’ ‘Peurendeu’ 8 8 11.0+8.1 3-28 1
Compositae Lettuce AY2e (Lactuca sativa L.)
‘JH =g =5)° ‘Geuraendeuredeupi’ 10 0 0.0+0.0 0 0
‘AU =H ‘Jeilcheongchungmyeon’ 10 0 0.0+0.0 0 0
‘AR 2=’ ‘Sinhwajeokchungmyeon’ 10 0 0.0+0.0 0 0
<2 2up Jeokchima’ 10 0 0.0+0.0 0 0
‘A Z|up ‘Cheongchima’ 10 0 0.0+0.0 0 0
il ?—__!Ellﬂ ?'_loob}:]-_%’ 10 0 0.0+£0.0 0 0
‘Jeillomeinyangsangchu’
‘H]g@%ﬁéﬁ’ 10 0 0.0+0.0 0 0
‘Jeiljinheungjeokchungmyeon’
‘mApn] Az
‘Pochabi jeokchungmyeon’ 10 0 0.00.0 0 0
‘o EHXup ‘Yeoreumcheongchima’ 10 0 0.0+0.0 0 0
‘:Lﬂ%é?—o(}/g'f,:’ 10 0 0.0+0.0 0 0
‘Geurinbolgyeolguyangsangchu’
Chrysan =3} (Chrysanthemum morifolium L.)
themum ‘diul ‘Baengma’ 10 0 0.0+0.0 0 0
‘Al ¢Sinma’ 10 0 0.0+0.0 0 0
‘g3 xzgto| =’ ‘Pingkeupeuraidew’ 10 0 0.0+0.0 0 0
‘AL ‘Irwol’ 10 0 0.0+0.0 0 0
I;/llae:t'cal AYZE (Atractylodes japonica Koidz) 10 0 0.0+0.0 0 0
Wild edible %] (Ligularia fischeri (Ledeb.) Turcz) 10 0 0.0+0.0 0 0
greens %3] (Aster scaber Thunb.) 9 1 0.1£0.3 0-1 1
X4 (Cirsium setidens Nakai) 10 0 0.0+0.0 0 0
423 (Synurus deltoides (Aiton) Nakai) 10 0 0.0+0.0 0 0
W& (Heteropappus hispidus (Thunberg) 7 5 44476 0-21 |
Less.)
Ww-2] (Physalis angulata L.) 10 4 1.1£2.0 0-6 1
Cucurbitaceae  Cucumber 29| (Cucumis sativus L.)
‘ALA| T’ ‘Sinsedae’ 10 0 0.0+0.0 0 0
LLY3P ‘Guwollakap’ 10 0 0.0+0.0 0 0
‘24> ‘Bunseongi’ 10 0 0.0+0.0 0 0
‘Al ¢Jangbaekchim’ 10 0 0.0£0.0 0 0
‘diu]’ ‘Baengmi’ 10 0 0.0+0.0 0 0
‘50| 2]’ ‘Heungmiin’ 10 0 0.0+0.0 0 0
co]Z 2z ‘[joeunbaekchim’ 10 0 0.0£0.0 0 0
‘HFALA] OF%P ‘Matsajimatjjang’ 10 0 0.0£0.0 0 0
‘2’ ‘Baekchim’ 10 0 0.0+0.0 0 0
¢Q543P ‘Ipchunakap’ 10 0 0.0+0.0 0 0
‘o}A|ol&# ‘Asiaeuncheon’ 10 0 0.0+0.0 0 0
Cucurbitaceae  Oriental 2] (Cucumis melo var. makuwa Makino)
melon ‘F L= thR] -2 ‘Geumnodajieuncheon’ 10 0 0.0+0.0 0 0

396 Korean J. Appl. Entomol. 55(4): 389~403 (2016)



Table 2. Continued

Plants tested Status of cyst formation
.. No. of No. of No. of cysts / root .
. Common Scientific name and i M Resistance
Family name . plants plants
name Commercial name

tested  infected ~MeanESD  Range hELS

Cucurbitaceae  Watermelon $~2} (Citrullus lanatus Matsum.)

‘X Ej AP ‘Seotaeja kkulsubak’ 10 0 0.0£0.0 0 0
‘&F31Ly ‘Dalgona kkulsubak’ 10 0 0.0+0.0 0 0
Pumpkin @& 8} (Cucurbita maxima Duch)
‘THP ‘Danbam’ 10 0 0.0+0.0 0 0
Fabaceae Bean 733 (Phaseolus vulgaris var. humilis
Glycine Alef.)
max (L.) ‘7393 ‘Gangnangkong’ 4 4 24.3£27.0 4-61 1
Merr ¢ XA 7 dF Jeoksaekgangnangkong’ 10 0 0.0+0.0 0 0
A E71 3 Jaeraejonggangnangkong’ 10 0 0.0+0.0 0 0
¢ 20]34° ‘Eollugi34’ 10 0 0.0+0.0 0 0
‘Anlg 2o ‘Welbingeollugi’ 8 0 0.0£0.0 0 0
T (Glycine max (L.) Merr.)
‘g3 ‘Taegwang’ 10 0 0.0+0.0 0 0
‘ZAP ‘Pungsan’ 10 0 0.0+ 0.0 0 0
‘T2 ‘Daepoong’ 10 0 0.0+0.0 0 0
Fabaceae Medical 3}7] (Astragalus membranaceus Bunge)
plant ‘2}7]’ ‘Hwanggi’ 10 0 0.0+0.0 0 0
‘ol 3}7) ¢Aseonghwanggi’ 10 2 0.3+0.7 0-2 1
‘FA37) ‘Pungseonghwanggi’ 6 1 0.30.8 0-2 1
‘A A137) ‘Jeongseonhwanggi’ 10 3 1.6+3.5 0-11 1
‘=870 ‘Junggukwanggi’ 9 2 0.6+1.1 0-5 1
‘FZ37) ‘Monggolhwanggi’ 10 0 0.0+0.0 0 0
% (Glycyrrhiza uralensis Fisch) 3 0 0.0+0.0 0 0
Green 22 (Trifolium repens L.)
manure ‘3 <L&Z 2 ‘Keurimseunkeullobeo’ 10 0 0.0+0.0 0 0
‘HAIZ 2 H)’ ‘Beosimkeullobeo’ 7 0 0.0+0.0 0 0
‘Slo|EZ=ZH)’ ‘Hwaiteukeullobeo’ 6 5 20.5+£28.4 0-76 1
‘A BZ2H ‘Seobeukeullobeo’ 11 4 1.0£1.5 0-4 1
‘Yl == =245 ‘Redeukeullobeo’ 2 0 0.0+0.0 0 0
vut2} (Crotalaria Juncea L.) 9 0 0.0+0.0 0 0
W] (Vicia villosa Roth)
“3loj2] ¥ 2]° ‘Heeoribechi’ 11 0 0.0£0.0 0 0
‘H|2]13%° ‘Bechilho’ 7 7 106.0+£99.9 8-245 2
A28} o} (Sesbania cannabina L.) 7 7 135.1£70.9 65-268 2
A-8-9 (Astragalus sinicus L.) 3 3 178.0+ 156.5 62-356 2
Lamiaceae Perilla S 7 (Perilla frutescens var. japonica Hara)
‘T+x’ ‘Danjo’ 10 0 0.0+0.0 0 0
‘vl 2]’ ‘Baekjin’ 10 0 0.0+0.0 0 0
‘29 ‘Joim’ 10 0 0.0+0.0 0 0
‘3Hob ‘Pyeongan’ 10 0 0.0+0.0 0 0
Medical 7N (Schiz.onepefa tenuifolia var. japonica 10 0 0.0£0.0 0 0
plant (Maxim.) Kitag).
Liliaceae Welsh s}t (Allium fistulosum L.)
onion ‘Z L3P ‘Honggujopa’ 4 0 0.0+0.0 0 0
‘S% ‘Heukgeumjang’ 9 0 0.0+0.0 0 0
‘21l Jangyeolpa’ 9 0 0.0+0.0 0 0
A2t ‘Seokchangoedae’ 6 0 0.0+0.0 0 0
‘FA ) ‘Geumjangoedae’ 9 0 0.0£0.0 0 0
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Table 2. Continued

Plants tested Status of cyst formation
C Scientifi d No.of  No.of No. of cysts /100t Resist
. ommon cientific name an esistance
Family name name Commercial name plants plants index*
tested  infected ~ MeantSD ~ Range
Liliaceae Chives B2 (Allium tuberosum Rottler ex Spreng.)
‘X 29k ‘Buchuwang’ 10 0 0.0+0.0 0 0
‘S B’ “Wangbelteu’ 8 0 0.0£0.0 0 0
‘Z1Z I E’ ‘Jinheunggeurinbelteu’ 10 0 0.0+0.0 0 0
‘1M E’ ‘Geurinbelteu’ 10 0 0.0£0.0 0 0
‘ofrlo} 1M E’ ‘Asiageurinbelteu’ 10 0 0.0+0.0 0 0
‘)13 ‘Daenonggeurin’ 6 0 0.0+0.0 0 0
Onion OFst} (Allium cepa L.)
‘31533 ‘Cheonhajunghapgo’ 4 0 0.0+0.0 0 0
‘2}=Z 5 ‘Hwangnyongbol’ 10 0 0.0+0.0 0 0
‘2153’ ‘Jinheungdaego’ 9 0 0.0+0.0 0 0
‘olA|o}HFEA] “ Asiacheonjujeok’ 9 0 0.0+0.0 0 0
Lily WSt (Lilium longiflorum Thunb)
x| 2]oF Siberia’ 10 0 0.0+0.0 0 0
‘A 22 ‘Yellowin’ 10 0 0.0+0.0 0 0
‘AP ‘Medusa’ 10 0 0.0£0.0 0 0
‘B glo| EE}Y) ‘Beuraiteutawo’ 10 0 0.0+0.0 0 0
Pedaliacea Sesame 2 (Sesamum indicum L.)
‘I1E ‘Gopum’ 10 8 2.5+1.7 0-5 1
‘3Hob ‘Pyeongan’ 10 3 0.5+0.8 0-2 1
“OFAF ‘Ansan’ 10 5 1.0+1.3 0-4 1
Poaceae Corn L4=4= (Zea mays L.)
‘u]Z2P ‘Miheukchal’ 7 3 1.3£1.9 0-5 1
‘5723 ‘Heukjeom2ho’ 10 0 0.0£0.0 0 0
‘Z3d2” ‘Gangirok’ 10 0 0.0£0.0 0 0
‘u|wl2 3’ ‘mibaek2ho’ 10 0 0.0+0.0 0 0
‘u]wZF ‘Mibaekchal’ 10 0 0.0£0.0 0 0
co}2] &P ‘Arichal’ 9 0 0.0+0.0 0 0
Green gto| 1k (Lolium multiflorum Lam.) 10 0 0.0£0.0 0 0
manure et (Sorghum almum Parodi.) 10 0 0.0+0.0 0 0
S5 (Festuca myuros L.) 10 0 0.0+0.0 0 0
-3 (Sorghum spp.) 10 0 0.0+0.0 0 0
He] (Avena sativa L.) 10 0 0.0£0.0 0 0
Polygonaceae Buckwheat  H|Y (Fagopyrum esculentum Moench)
¢OFA “Yakseon’ 10 9 67.1+65.3 0-198 2
‘ThAPF ‘Daesan’ 10 0 0.0£0.0 0 0
‘FA “Yangseol’ 10 0 0.0+0.0 0 0
Medical plant G2 (Rheum palmatum L.) 9 0 0.0£0.0 0 0
Rosaceae Rose Z+u] (Rosa hybrida L.)
‘T]Hp ‘Diba’ 10 0 0.0£0.0 0 0
‘gl = =2’ ‘Remondeurim’ 10 0 0.0£0.0 0 0
‘cl= ] A8 B ‘Aendeuriseureobeu’ 10 0 0.0+0.0 0 0
‘R A1) ‘Rojeuyumi’ 10 0 0.0+0.0 0 0
Apple AVt (Malus pumila Mill.)
‘M9’ 10 0 0.0+0.0 0 0
‘M26’ 10 0 0.0+0.0 0 0
Pear vl} (Pyrus pyrifolia var. culta Nakai)
‘FH)’ ‘Kongbae’ 10 0 0.0£0.0 0 0
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Table 2. Continued

Plants tested Status of cyst formation
. Common Scientific name and No.of - No. of No. of cysts /100t Registance
Family name name Commercial name plants plants index*
tested infected ~ MeantSD Range
Rutaceae Citrus Y2} (Poncirus trifoliata L. Raf.) 10 0 0.0+0.0 0 0
A|FA} (Citrus depressa cv. Shekwasha 10 0 0.0£0.0 0 0
Hayata)
Solanaceae Eggplant  7}A] (Solanum melongena L..)
‘Zul%P ‘Heungmajang’ 9 0.0+0.0 0
‘FH-Z%P ‘Dongbuheukjang’ 10 0.0+0.0 0
‘5 A= ‘Heugilpum’ 10 0 0.0£0.0 0 0
Hot pepper 113 (Capsicum annuum L.)
‘ZEP ‘Geumtap’ 10 0 0.0+0.0 0 0
S5 whe E
‘Nongu kkwariputgochu’ 10 8 1.2+0.9 0-3 !
‘2J9oF ‘Cheongyang’ 0.3+0.7 0-2
‘=3 ‘Nokgwang’ 0 0.0+0.0 0 0
e-1d B\hﬂ.‘%’ 7 0 0.0+0.0 0 0
‘Ronggeurin matgochu’
‘v 2u}’ ‘Baerotta’ 11 0 0.0£0.0 0 0
X184 2 “Muhanjilju’ 3 0 0.040.0 0 0
‘e A’ ‘Taesin’ 6 0 0.0+0.0 0 0
‘ZAP ‘Gilsang’ 8 0 0.0+0.0 0 0
‘FZuld =’ ‘Dangjomaildew’ 9 0 0.0+0.0 0 0
‘-]’ “Urigeon’ 4 0 0.0£0.0 0 0
‘PRAZ0] ‘PRssaksseuri’ 9 0 0.0+0.0 0 0
Tomato EulE (Lycopersicon esculentum Mill)
‘433102’ ‘Seogwang102’ 10 0 0.0+0.0 0 0
‘el ‘Syupeodotaerang’ 10 0 0.0£0.0 0 0
‘A’ ‘Seonmyeong’ 10 0 0.0+0.0 0 0
Potato A} (Solanum tuberosum L.)
‘Z=u)’ ‘Sumi’ 10 0 0.0+0.0 0 0
‘219’ ‘Jayeong’ 10 0 0.0£0.0 0 0
€312 ‘Goun’ 2 1 1.5+2.1 0-3 1
‘51> ‘Haryeong’ 10 0 0.0+0.0 0 0
Solanaceae Tobacco =l (Nicotiana tabacum L.) 10 1 0.3£0.9 0-3 1
‘N.N".
‘N. occidentalis’ 10 0 0.0£0.0 0 0
‘NC.’ 10 4 1.1+1.9 0-5 1
‘N. white burley’ 10 0 0.0+0.0 0 0
‘N. samsan’ 10 0 0.0+0.0 0 0
‘N. glutinosa’ 8 2 1.0+£1.9 0-5 1
Ky-57" 9 2 0.4+1.0 0-3 |
‘N. clevalandill’ 10 0 0.0+0.0 0 0
‘C. amaranticola’ 8 4 2.0£2.9 0-8 1
lestlcmal E2E (Datura stramonium L.) 10 2 0.3+0.7 0-2 1

*Resistance index: 0 = resistant/immune; 1 = moderately susceptible; 2 = susceptible
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Table 3. List of plants and varieties resistant/immune to Heterodera schachtii

Family Common name Varieties or Scientific name No.of var.
Amaranthaceae Globe amaranth  Gomphrena globosa L.(ZY%) 1
Apiaceae Carrot Seonhongbom5chon(41&E5%), YeoreumSbok(oJE5E), Heukjeon(ZE-3), P

Juhong(F%), Sinheukjeochon(41&-%5%), Tamnedeu(Hd =)
Celery Yudaasia(-3-tloFA]o}), Dongwon(E-) 2
Campanulaceae Balloon flower  Platycodon grandiflorum (JACQ.) A. DC(X2}HA)) 1
Bonnet bellflower Codonopsis lanceolata (Siebold & Zucc.) Trautv. (5]) 1
Japanese lady bell Adenophora triphylla var. japonica (Regel) H. Hara () 1
Chenopodiaceae Spinach Samgye(41A]) 1
Compositae Chrysanthemum  Baengma(®§u}), Sinma(4l=}), Pingkeupeuraideu(® 23X 2}o|=), Irwol(L¥) 4
Lettuce Geuraendeuredeupi( 1= =1]), Jeilcheongchungmyeon( A Q4 A <H),
Sinhwajeokchungmyeon(4138}41 &), Jeillomeinyangsangchu(A| Y 2| Q1 FAF),
Cheongchima(# #|0}), Jeiljinheungjeokchungmyeon(H| L #1&4 Z1H), 10
Pochabijeokchungmyeon(3E2}H] % =), Yeoreumcheongchima(o]&-2 x]u}),
Geurinbolgyeolguyangsangchu( L5214, Jeokchima(Z X]ut)
Medicinal plant  Atractylodes japonica Koidz.(A}<F) 1
Wild edible Cirsiumsetidens(Dunn) Nakai(2*=3), Ligularia fischeri Ledebour(&3)), 3
greens Synurusdeltoides(Aiton) Nakai(5=2]3])
Cucurbitaceae  Cucumber Sinsedae(AIA), Guwollakap(-€43}), Matsajimatjjang(SHARR 94,
Eunseongbaekdadagi(2>Ad®t}ic}7]), Jangbaekchimdadagi(Zazlchct7),
Baengmibaekdadagi(¥u|9c}tl7]), Heungmiinbaekdadagi(Z-1]elHicic}r)), 11
Ijoeunbaekchimdadagi(©]Z&-2 2] t}t}7]), Baekchimdadagi(Ztictr)),
Ipchunakap(J343h, Asiaeuncheonbaekdadagi( Aol HlTic}r])
Oriental melon Geumnodajieuncheon(& = T}A|- %) 1
Pumpkin Danbam(tHH 1
Watermelon Seotaejakkulsubak( A Ej AHE<=8}), Dalgonakkulsubak(g Il t}Z4=1}) 2
Fabaceae Bean Taegwang(El*d), Pungsan(FAh), Daepoong(t), Eollugi34(@=0]34), 5
Welbingeollugi(21] 50))
Clover Keurimseunkeullobeo(ZH<SZ 2 W), Redeukeullobeo(d =22 H), 3
Beosimkeullobeo(H 42 2 H)
Green manure Crotalaria juncea L.(Y|0F3}), Hairy vetch(3]o]2]H|X]) 2
Kdney bean Jeoksaekgangnangkong(Z] A7} d-5), Jaeraejonggangnangkong( Al 71 d-F) 2
Medicinal plant  Astragalus membranaceus Bunge(3 7)), Astragalus membranaceus Bunge var. 3
mongholicus Hsiao(F-=37]), Glycyrrhiza uralensis Fisch(F=)
Lamiaceae Medicinal plant  Schizonepeta tenuifolia var. japonica (Maxim.) (& 7}) 1
Perilla Danjo(t=2), Baekjin(2971), Joim(Z %), Pyeongan(H<3h) 4
Liliaceae Chives Buchuwang($-3%), Wangbelteu(&# E), Jinheunggeurinbelteu( ST E),
Geurinbelteu(ZZTHH E), Asiageurinbelteu(otA|ot1HHE), 6
Daenonggeurin(t513)
Welsh onion Honggujopa(Z-231}), Heukgeumjang(Z+4h), Jangyeolpa(%&}), 5
Seokchangoedae(4132]tl)), Geumjangoedae(=742]th)
Lily iberia(A|H|2]o}), Yellowin(A=Z2), Medusa(HFAD, Beuraiteutawo( 20| E 4
2282))
Onion Cheonhajunghapgo(Z3}5-31l), Hwangnyongbol(3-8-8), Jinheungdaego( % S-tf| 4
11), Asiacheonjujeok(O}A|oFH5=2])
Poaceae Corn Heukjeom2ho(Z-423%), Gangirok(7+d=), mibaek2ho(1|¥2 %), Mibaekchal(™] 5
92, Arichal(o}2]%h
Green manure Ryegrass(2te|12t2), Sudan grass(5-H18k), Festuca myuros L(S5AY), 4
Hauseusolgo(3}-$-24:17)
Oat Avena sativa L.(F2]) 1
Polygonaceae  Buckwheat Daesan(th4b), Yangseol(%F4) 2

Medicinal plant

Rheum palmatum L.(ZFFH3hH
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Table 3. Continued

Family Common name Varieties or Scientific name No.of var.
Rosaceae Apple Pt(M9), P6(M26) 2
Pear Kongbae(ZHl) 1
Rose Diba(t]H}), Remondeurim(H =), Aendeuriseureobeu( =242 H), Rojeuyumi
EELRY) !
Rutaceae Hirami lemon Citrus depressa Hayata (A]F-2FAD 1
Trifoliate orange Poncirus trifoliata Raf.(¥§A}) 1
Solanaceae Hot pepper Geumtap(=%}), Nokgwang(3533), Ronggeurin matgochu(E 1% H9113), Baerotta
(Wl 2a}), Muhanjilju(F3H255), Taesin(EfjAl), Gilsang(Z2AH), Dangjo maildeu(g= 10
utAd =), Urigeon($-2]7), PRssaksseuri(PR#}50])
Eggplant Heungmajang(Z1}%}), Dongbuheukjang(s-5354h), Heugilpum(S-Y3E) 3
Potato Sumi(5=1]), Jayeong(A}+%), Haryeong(3}) 3
Tobacco N. occidentalis, N. white burley, N. samsan, N. clevalandill 4
Tomato Seogwang102(A]133102), Syupeodotaerang(573 =E]&), Seonmyeong(A1T) 3
Total 130
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