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Surveys on Disease Occurrence in Major Horticultural Crops
in Kangwon Alpine Areas

Young-Il Hahm*, Min Kwon, Jeom-Soon Kim, Hyo-Won Seo and Jae-Hoon Ahn
National Alpine Agricultural Experiment Station, Pyongchang 232-950, Korea

ABSTRACT : These surveys were conducted to check the occurrence of disease in various horticultural
crops in alpine areas, especially Daekwallyong areas, Pyongchang-Gun, and Hyeongseong-Gun in Kang-
won province. TuMV on Chinese cabbage was one of the most serious diseases, especially in 1994 and
1997. The incidence of soft rot and clubroot has been increased gradually. Brittle root rot on Chinese
cabbage was significantly decreased. Soft rot, gray mold, downy mildew, powdery mildew, bottom rot
and Alternaria leaf spot were the common diseases on most vegetable crops. Gray mold (Botrytis cinerea)
on celery, cercospora leaf spot (Cercospora sp.) on melon, powdery mildew (Erysiphe cichoracearum) on
lettuce, and clubroot (Plasmodiophora brassicae) on parsley are newly found in Korea. The most
common and predominant diseases were viruses, especially CMV, TMV, TuMV, BBMYV, and gray mold,
wilts, and cercospora leaf spot on many flowers in alpine areas. Fusarium oxysporum f. sp. eustomae
causing wilting on lisianthus (Eustoma grandiflorum), Turnip mosaic virus causing mosaic and color
breaking on stock, Cercospora spp. causing cercospora leaf spot on various wild lily, Cladosporum
echinulatum causing leaf spot on carnation, and phytoplasma causing witches' broom on statice (Limonium

sinuatum) and blazing star (Liatris spp.) were newly found during these surveys in Korea.

Key words : disease occurrence, horticultural crops, TuMV
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Fig. 1. Witches' broom symptoms on potato (A) and liatris (B) caused by phytoplasma and its particles (C) in infected cell.
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Table 1. Occurrence of vegetable diseases in Kangwon alpine areas from 1994 to 1997

g geletslx A 143, 4 6.3, 1998

Crop (Host) Area Disease (Pathogen) Symptom Incidence (%)
Pyongchang  Turnip mosaic virus Mosaic 10~100
Soft rot (Erwinia carotovora) Rotting 3~20
Brittle root rot (Aphanomyces rapani) Decaying 5
Downy mildew (Peronospora brassicae) Brown lesion 5
White spot (Cercosporella albomaculans) White lesion 3~30
Chinese cabbage Jungsun Clubroot (Plasmodiophora brassicae) Malformation 10~50
Black spot (Alternaria brassicae) Black lesion 5~40
Ca deficiency Black tip burmn 5~30
Anthracnose (Collectotrichum higginsianum) Brown spot 5
Powdery mildew (Erysiphe polygoni) White spot 5
Bottom rot (Rhizoctonia solani) Brown lesion 3
Sclerotinia rot (Sclerotinia sclerotiorum) Black sclerotia 2
Pyongchang  Turnip mosaic virus Mosaic 18~80
Radish Soft rot (E. carotovora) Rotting 8
White spot (Cercospora brassicola) White lesion 10
Pyongchang  Cucumber mosaic virus(CMV, BBWV) Mosaic 10~15
Soft rot (E. carotovora) Rotting 20
Black dot (Phyllosticta apii) Black spot 25
Celery Early blight (Cercospora apii) Black lesion 15
Leaf blight (Septoria apii) Leaf spot 5
Gray mold (Botrytis cinerea) Grayish spot 10
Sclerotinia rot (S. sclerotiorum) Black sclerotia 15
Hongchun Gray mold (B. cinerea) Grayish lesion 10~50
Pyongchang  Tobacco mosaic virus Mosaic 10
Tomato Soft rot (E. carotovora) Rotting 8
Early blight (A. solani) Brown spot 20
Leaf mold (Cladosporium fulvum) Black mold 3
Blossom-end rot(Ca deficiency) Black mold 20
Hongchun Gray mold (B. cinerea) Grayish lesion 30~40
Virus (CMV, TMV) Mosaic 60~95
Pimento Soft rot (E. carotovora) Rotting 10
Pyongchang  Black mold (A. alternata) Black mold 1
Damping-off (Rhizoctonia solani) Stem canker 1
Powdery mildew (Leveillula taurica) White mold 3~50
Pyongchang  Soft rot (E. carotovora) Rotting 10
Broccoli Downy mildew (Peronospora brassicae) Yellowing 5
Gray mold (B. cinerea) Black spot 10
Pyongchang  Soft rot (E. carotovora) Rotting 5
Black rot (A. radicina) Black spot 10
Carrot Leaf spot (Cercospora carotae) Brown spot 10
Leaf blight (A. dauci) Black lesion 30
Sclerotinia rot (Sclerotinia sclerotiorum) Scleroticum 15
Pyongchang  Cucumber mosaic virus Mosaic 2
Soft rot (E. carotovora) Rotting 5
Melon Downy mildew (P. cubensis) Yellowing 80
Cercospora leaf spot (Cercospora citrullina) Brown spot 5
Sclerotinia rot (Sclerotinia sclerotiorum) White mold 3
Pyongchang  Anthracnose (C. lagenarium) Decaying 2
Gray mold (B. cinerea) Black spot 20
Watemelon Virus (WMV, CGMMYV) Mosaic 3~15
Powdery mildew (Sphaerotheca fuliginea) Yellowing 20
Anthracnose (C. lagenarium) Brown spot 3
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Crop (Host) Area Disease (Pathogen) Symptom Incidence (%)
Asparagus Pyongchang  Stem blight (Phoma asparagi) Brown spot 20
Cercospora blight (Cercospora asparagiola) Black lesion 30
Pyongchang  White spot (Cercosporella albomaculans) White lesion 3
Stem rot (S. sclerotiorum) Black sclerotia 10
Hongchun Gray mold (B. cinerea) Grayish spot 15
Bottom rot (R. solani) Brown lesion 5
Lettuce Powdery mildew (E. cichoracearum) White mold 30
Damping-off (R. solani) Rotting 30
Soft rot (E. carotovora) Rotting 5~30
Downy mildew (Bremia lacutcae) Yellowing 5
Virus (CMV, LMV) Mosaic 5
Pyongchang  Leaf spot (Mycosphaerella fragariae) Purple spot 10
Strawberry Powdery mildew (Erysiphe polygoni) White mold 5
Bud rot (R. solani) Brown discoloration 8
Pyongchang  Powdery mildew (S. fuligina) White mold 20~100
Pumpkin Virus (CMV, ZYMV) Mosaic 5
Gray mold (B. cinerea) Grayish spot 20
Pyongchang  Black rot (Xanthomonas campestris) Yellow spot 5
Soft rot (Erwinia carotovora sub. sp. carotovora) Rotting 20
Bottom rot (R. solani) Brown lesion 5
Clubroot (P. brassicae) Knobby 30
Gray mold (B. cinerea) Grayish mold 30
Cabbage Black spot (A. brassicae) Black lesion 40
Rhizoctonia root rot (R. solani) Decaying 10
Virus (Turnip mosaic virus) Mosaic, Yellowing 5~10
Black leg (Phoma lingam) Black decay 5
Sclerotinia rot (S. sclerotiorum) Black Sclerotia 2
Pyongchang  Powdery mildew (Leveillula taurica) Mosaic 30
Red pepper Virus (TMV, CMV) White spot 30
Pyongchang  Anthracnose (C. lagenarium) Yellowish brown spot 5
Downy mildew (P. cubensis) Yellow spot 20
Cucumber Angular leaf spot (Pseudomonas syringae) Yellow-white spot 10
Virus (CMV) Mosaic 15
Gray mold (Botrytis cinerea) Grayish spot 20
Pyongchang  Alternaria leaf spot (A. porri) Blackish yellow spot 30~50
Welsh onion Rust (Puccinia allii) Red spot 5
Downy mildew (Peronospora destructor) Brown spot 20
Parsle Hongchun Clubroot (Plasmodiophora brassicae) Knobby 5
y .
Softrot (E. carotovor subsp. carotovora) Rotting 5
Pyongchang  Witches' broom (Phytoplasma) Spindling sprouts 0.1
Black dot (Collectotrichum coccodes) Brown lesion 0.5~30
Silver scurf (Helminthosporium solani) Blemish 5
Viruses (PLRV, PVY ect.) Mosaic, Yellowing 10~60
Potato Late blight (Phytophthora infestans) Brown lesion 5~30
Early blight (Alternaria solanai) Brown spot 5~10
Graymold (Botrytis cinerea) Brown blackspot 5~30
Damping-off (Rhizoctonia solani) Damping off, stem 1~10
Dry rot (Fusarium spp.) canker 0.5~8
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Fig. 2. Newly reported diseases vegetable in alpine area ; potato blac.

Table 2. Occurrence of flower diseases in Kangwon alpine areas from 1994 to 1997

Crop (Host) Area Disease (Pathogen) Symptom Incidence (%)

Hyeongseong Virus (BBWV, CMV) Mosaic 10

Lisi Pyongchang Fusarium wilt (F. oxysporum. f. sp. eustomae) Wilting 5-30

isianthus . . . .

Sclerotinia rot (S. sclerotiorum) Black sclerotia 5

Gray mold (B. cinerea) Grayish spot 15-30

Pyongchang Leaf spot (Cladosporium echinulatum) Gray spot 5-30

Wilt (F. oxysporum) Wilting 10

Carnation Leaf blight (A. dianthi) Black spot 20
Rust (Uromyces dianthi) Brown spot 10

Virus (Carnation mottle virus) Mosaic 20

Hongchun Virus (Lily symptomless virus) Mosaic 10-90

Lily Kangneung Gray mold (B. cinerea) Gray spot 10-30
Pyongchang Septoria spot (Septoria sp.) Brown spot 5

Pyongchang Virus (CMV, BBWV) Mosaic 30
Black leaf spot (Alternaria sp.) Brown spot 10

Root rot (Alternaria sp.) Rotting 10-20
Gentiana Wilt (Fusarium oxysporum) Wilting 10
Leaf blight (Septoria sp.) Gray spot 1-30
Gray mold (B. cinerea) Gray spot 10
Soft rot (E. carotovora) Rotting 3
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Table 2. Continued

Crop (Host) Area Disease (Pathogen) Symptom Incidence (%)
Pyongchang Black spot (Marssonria rosae) Black lesion 10
Rose Hyeongseong Powdery mildew (S. panmosa) Yellowing 30
Anthracnose (Collectotrichum sp.) Yellowing 10
Aster Hongchun Gray mold (B. cinerea) Brwon spot 2-22
. Pyongchang Gray mold (B. cinerea) Brown spot 10-80
hil
Gypsophila Hongchun Wilt (F. oxysporum) Decaying 5
Pyongchang Virus(CMV) Mosaic 30
Statice Black spot (Alternaria sp.) Black spot 20
Hongchun Gray mold (B. cinerea) Gray spot 10-40
Witches' broom (Phytoplasma) Rossetting 0.5
Pyongchang Wilt (F. oxysporum) Wilting 20
Snapdragon Hyeongseong Gray mold (B. cinerea) Grayish spot 10
Pyongchang White rust (Puccinia horiana) White spot 10
hy h
Chrysanthemum Leaf blight (S. chrysanthemella) Brown spot 5
Dianthus Pyongchang Fusarium wilt (Fusarium oxysporum) Wilting 15
Pyongchang Gray mold (B. cinerea) Rotting 15
Limonium Septoria leaf spot (Septoria sp.) Brown spot 10
Rhizoctonia rot (R. solani) Brown discoloration 10
Cymbidium Pyongchang Anthracnose (Collectotrichum sp.) Black spot 10
Pyongchang Gray mold (B. cinerea) Grayish spot 30
Gladiolus Sclerotinia rot (Sclerotinia sclerotiorum) Black sclerotia 3
Soft rot (Erwinia sp.) Rotting 5
Delpinium Pyongchang Verticillium wilt (Verticillium sp.) Wilt, yellowing 3
Stock Pyongchang Virus (TuMV, CMV) Mosaic 2
Gray mold (B. cinerea) Grayish spot 10
Iris Pyongchang Blue mold (Penicillium sp.) Brown spot 10
Ticer Lil Pyongchang Cercospora leaf spot (Cercospora sp.) White mold 50
& Y Gray mold (B. cinerea) Grayish spot 10
Princes lily Pyongchang Gray mold (B. cinerea) Gray%sh spot 10
Cercospora leaf spot (Cercospora sp.) Grayish spot
Hanson lily Pyongchang Cercospora leaf spot (Cercospora sp.) Sclerf)tia spot 30
Gray mold (B. cinerea) Grayish spot 10
Liatris Hongchun Gray mold (B. cinerea) Black spot 10
Hyeongsung Witches' broom (Phytoplasma) Rossetting 1
echinulatum)(16), S22 XS5 (Fusarium oxyspo- e oF

rum), QoY (Alternaria dianthi)
o o3 ~ete|as) BoEa) Al HALEHY T A 74
EF4 TuMVe CMV 59|

25 S4Ege] B

3} Phytoplasma

a2 e} dEy Adel AL R, F
W ze]y 849 BRG] e Qe F

o)

A9

afe.

71El 22 HollRAL A4e} H 3ol &31x| e 2
2] A 11712 224 1774210 Walh 25 54
sgon 2% S4ae) AT, e AR
W, Abebge] R AL, B9 bR
So) ] WANT WA B WARES HAlA]
Solajn] olpe) iz} six| Walel s ke A%H
Q) e el 2 Ao} A Agolct,

el ztEol] el 19943~19977FA] 4:dell A= AA)
g WAL A= o2 2t 1) w59 o=
SF-uzlo]mulo|B A(TuMV)7F '92dRE] 337]o
i ste] 9437} '96:d el a7} Alskel e, o] nlo)
23 A F-E3vE e DAe] Al HelgleH, H
& FAHAY Y] g7} '96dRE HF: A4 9l
o d A7kA] a7 AR e nlE-e F2 uky
o] A|F3] HEF Aol Foldltl, ALY E A4atEd

r{

i

F{



674

g4 2ueletE) ] A 144, Al 6 3, 1998

Table 3. Occurrence of diseases on other crops in Kangwon alpine areas from 1994 to 1997

Crop (Host) Area Disease (Pathogen) Symptom Incidence (%)

Com Taebaek Smut (Ustilago maydis) Black knobby 10
Pyongchang Helminthosporium leaf (H. mydis) Brown spot 20

Jujube Jungsun Witches' broom (Phytoplasma) Rossetting 30
Angelica Pyongchang Leaf spot (Phoma sp.) Brown spot 10
Powdery mildew (Erysiphe sp.) White spot 10

Angelica tree Pyongchang Canker (Pseudomonas syringae) White yellow spot 15

Ostericum sp. Pyongchang Canker (P. syringae) White yellow spot 5

Balloon flower Pyongchang Black leaf spot (Alternaria sp.) Brown spot 5

Pimpinella sp. Pyongchang Leaf spot (Septoria sp.) Brown spot 5

Korea Astilbe Pyongchang Brown leaf spot (Fusarium sp.) Yellow spot 5
Ligullaria spp. Pyongchang Anthracnose (Collectortichum sp.) Brown spot 5~10
Pyongchang Cercospora leaf spot (Cercospora sp.) Brown spot 20

. . Leaf blight (Alternaria sp. Yellowin, 20
Wild allium Leaf sp(%t (C( echinulaturr:t)) Yellowing 15
Leaf spot (Phoma sp.) Yellowing . 30

Astragal Pyongchang Powdery mildow (Erysiphfj’ pisi) White spot 20

Brown leaf spot (Alternaria sp.) Black spot 5

Fig. 3. Leaf blight caused by Septorla sp. (A) and fusarium wilt caused by Fusarium oxysporum (B) on Gentiana.
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