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Disease Incidences in Radish and Chinese Cabbage. I. Major Diseases
in Radish and Chinese Cabbage grown in Alpine Areas
in Jeonbug Province

1.Y. So,* S.H.Lee, ™ HM. Kim,* W.H. Lee*
Summary

Vegetables including Chinese cabbage and radish have been grown in alpine areas such as
Muju, Namweon, Jinan and Jangsu during the shortage period of vegetables. The incidence
of various diseases, environmental factors such as temperatures and rainfalls, and aphid
populations as virus vector were observed at 10-day intervals from July to September in
those areas. .

Disease incidence showed no significant difference among locations. Major diseases in Chin
ese cabbage were bacterial soft rot, white spot, downy mildew, mosaic virus, Alternaria
leaf spot and Fusarium seedling blight. Major diseases in radish were virus, white rust, black
rot, root rot, leaf spot and Fusarium seedling blight. Disease incidence reached peak on
Aug. 20 with 279% infection in radish and with 20% infection in Chinese cabbage during the
growing season, and declined thereafter. Percentage of infection in each growth stage show
ed 25% at root thickening stage and 269 at the harvest time in radish; and the head for-
mation stage, 24% at the harvest time. The data indicate that disease incidence in radish
increased rapidly at late growing stage and progressively increased in Chinese cabbage.
Seedling blight caused by Fusarium sp. and root rot caused by Aphanomyces sp. were also
observed in those areas.

Cool and wet weather appeared to be favorable for disease incidences during the rainy
period of growing season although average temperature was about 25°C.

Populations of aphids were lower in the alpine vegetable growing area than that of flat
areas. Aphids as virus vectors from total aphids collected were 73.5%or 289 virus vectors
/893 total aphids in Namweon and 18.1% or 31 virus vectors/171 total aphids in Muju. The

most prerevalent species of aphids was Myzus persicae Sulz.
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Table 1. Temperatures and rainfalls in alpine vegetable fields during the last 10 years.

e AR E(Lipaphis erysimi), ®el 3 AR E(Aulaco-
rthum solani) So) i EA 5 o).

794 108 WAtR e AREY HEE M
el A1 W, FK, SR K& seoz AA 4
ebubel LTEMES F 3930t T EAAlR Bol 2890
2], 7lebr} 104ntelel=, HAXNRE A 73.53%
{289/393)0] v} Ik ¥ 171HElF @A A Eo] 31

Mean temp. Highest temp. Lowest. temp. Rainfall
Location Month —
A B C A B C A B C A B C
May 16.6 16.37 —0.2 23.1 24.5 1.4 9.4 9.1 -—-0.8 82.9 112.6 29.7
Jun. 21.3 21.74 0.4 26.9 27.9 0.7 15.2 16.8 1.6 140.0 341.2 201.2
Muju Jul. 24.7 23.8 —0.9 29.8 27.3 -2.5 20.7 18.7 —1.5 206.0 312.6 106.6
Aug. 25.0 21.8 -—3.2 30.1 25.9 -—4.2 19.9 18.6 -—1.3 220.3 212.7 -—7.3
Sep. 19.2 17.6 -—1.6 25.4 245 —0.9 1356 12.4 -1.2 101.8 82.3 —19.5
Oct. 13°0 12.3 -—-0.7 20.6 18.8 —1.8 6.4 9.2 2.8 79.7 75.8 3.9
May 15.69 15.29 —0.42 21.74 21.87 0.13  9.67 1043 0.77 84.3 133.0 48.1
Jun, 19°72 20.88 1.16 24.51 25.58 1.07 14.38 16.0 1.62 209.9 121.3 —88.6
Namweon Jul 22.9 26.1 3.2 25.93 25.40 -—0.53 18.9 17.7 —1.20 226.6 746 219.4
Aug. 23.88 20.2 —3.68 28.66 24.70 -—3.96 19.07 17.4 —1.67 277.3 438.3 161.0
Sep. 18.9 17.1 —1.8 24.52 23.63 -0.89 13.54 10.9 —2.64 73.5 44.5 —29.0
Oct. 12.7 14.3 1.6 19.92 19.8 -0.1 6.87 8.1 1.2 58.8 80.5 21.7
May 17.1  15.6 —1.5 23.0 20,7  =2.3 10.2 10.6 0.7 144.6 171.1 26.5
Jun. 21.9 19.4 —-2.5 26.9 247 2.2 15.7 15.1 —0.6 172.7 — -
Jangsu Jul 24.8 20,6 —4.2  29.6 24.2 -5.4  20.7 17.8 —2.9 278.8 451.3 172.5
Aug. 25.2 20.5 —4.7 30.1 23.6 —6.5 20.6 17.5 —3.1 261.4 314.0 52.6
Sep. 20.1 17.1 —-3.0 25.9 21.2  —4.7 14.0 10.3 —3.7 142.1 45.8 —96.3
Oct. 14.1  10.9 —3.2 20.6 15.6 —5.0 6.4 5.6 —0.8 73.1 114.9 41.8
May 15.2  18.6 -1.6 21.8 21.5 —0.3 8.2 7.5 —0.7 106.1 109.1 3.0
Jun. 19.8 19.9 0.1 24.8 25.8 1.0 14.7 15.5 0.8 189.4 260.1 70.7
Jinan Jul. 23.4 21.9 —-1.5 28.0 26.7 —1.3 19.9 18.9 —1.0 282.5 405.5 123.0
Aug. 23.8 21.8 —2.4 292 26.0 -3.2 19.5 18.0 —1.5 276.2 278.6 2.4
Sep. 18.0 16.3 —1.7 24.9 24.2  —0.7 13.1 11.3 —-1.8 152.7 30.6 -122.1
Oct. 10.8 12.0 1.2 19.6 20.4 0.8 5.2 5.1 —0.1 59.0 76.0 17.0
Daikwal May. 12.3 12.6 0.3 18.1 18.4 1.3 6.7 6.3 ~0.4 99.5 54.2 —43.3
young Jun. 15.1  17.7 2.6  20.3 23.5 8.2 9.8 12.6 2.8 103.5 91.1 —12.4
Jul. 19.3 17.4 —-1.9 23.1 2.4  —1.7 15.9 14.0 —1.9 308.1 441.5 103.4
Aug. 20.0 16.1 —3.9 28.9 18'6 5.3 16.5 14.1 —2.4 290.7 465.5 174.8
Sep. 13.4 13.0 —10.4 18.3 18.4 0.1 8.7 8.2 —0.5 210.1 162.8 47.3
Oct. 7.7 7.1 —0.6 13.6 13.0 —0.6 0.8 1.7 0.7 87.6 43.2 —44.3
A: Monthly average during the period 1970-79. B: 1980.
C: Difterence beween A and B.
& Bg ol F AR E(Myzus persicae), 52 RE(Aphis vl m, ’\Zlﬁ% L 18, 127(31/171)1 sy
gossypii), ZHVTARE(A. spiraecola), F5u5F  HEAT EAARAEFTAAE FFlIART] o=

A g At ﬁiﬁﬁgi v}e}kkﬂ_n% Wik u-L 45.16%
(14/31), FEEA 9H-264.10%(185/289) 2.4  Hus; el
d =g BERLE ez gldddh. ARE Rkt A
o ke Bile 2%ER BIsHE 89K ol F2A X
Blcgel B AC4deh 88 TR Rk #Bime A
A7t 5 W o223 virusfHoz olah A
Bl e Al @& Aoz AAA

— 137 —



B

h (mmy

i

Rainfall

A

N S KA A |

"Rainfall

()

(nm)

Ralnfall

LTHT
20 M
0
404
%
6
0
&
90
100}
1104
20|
Y L]
/6% ’%”ﬁa!
B
Hax. temp.
v—\‘-—\\ Hean tomp
N N\ it
\./ ¥
T 2T3 a5 6 78 8 [wln|e]

o
A U ]
20
k3
404
L)
&0 i
kil
Ea
%
100 L
1
123
1304
4339 1
T AR
D
_Max, *&rnf‘
/ . Y W . Mean ~temp.
Vit Ve AN
o~ \ 7 g e
INAV/ 74 =
VAW

CTE[ETE 617 (817 4] ]%]

Fig. 1.(A-B). Temperatures and rainfalls in four vegetable growing areas in 1980. A: Muju,

B: Namweon, C: Jangsu, D: Jinan.
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Fig. 2. Seasonal occurrence of aphid vectors in
Muju(A) and Namweon(B) areas during

the period from July to September in 1980.
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Table 2. Percent infections of radish plants due to various diseases in four alpine areas during the

growing period.

Observation date

Growing stage

Location  Disease July August October

Early Elong- Thicke- Harve
17 97 6 21 4 17 ation ning sting
ONt?s;efieg‘am 205 — 183 247 184 258 205 404 270 646
Virus 3.9 16.6  41.88 41.29  23.91 20.15 3.9 2475 32.25 $1.73
White rust 4.87 46.10 72.83 80.97  23.91 79.45  4.87 27.22 61.11 87.77
Muju Leaf spot 7.8 14.23 25.28 65.58  13.58 49.22  7.80  9.90 21.85 52.01
Black rot — — 113 —  3.26 2.32 — 1.85  2.32
Bact. soft rot — 2.71 9.7 5.26 —  2.32 — 1.48 —  4.95
Anthracnose  2.53 —  5.46 1.61  5.43 2.43* 2,97  3.70 2.16
Noof BNt osr a3 63 2y 8% 103 3% 313 443 392
Virus 0.42  11.39 16.34 38.39  44.04 28.90  0.20 12.41 40.40 36.22
White rust 0 25.81 24.33 67.98  95.28 92.48 —~  29.07 68.62 94.38
Namweon Leaf spot 3.10  11.81 12.92 28.68  29.16 6.93  5.07 14.69 25.73 17.34
Black rot — — — 4.16 -~ - — 1.58 1.78
Bact. soft rot — —_ —  3.79 1.19 —~ —_ -— 2.03  1.02
Dampping off 0.84 2.1 1.14 0.89  1.59  2.25° 5.10'
Anthracnose — — — 2.97 5.78 — — 0.67 5.10
Noofplants 965 257 168 592 876 398 554 281 3%
Virus —  45.63 56.42 52.38  38.0 33.51 15.82  28.70 79.71 68.30
White rust — 21,21 42,80 93.45  33.78 44.41 31.65 32.12 70.46 51.38
Jangsu  Leaf spot —  19.39  68.09 11.30  22.46 5.58 14.81  14.44 33.09 ¥5.84
Black rot —  7.27 544 o~ 2,02 - — —  1.06 10.76
Bact. soft rot —  1.21 1.16 7.73  0.33 ~ - 0.36  2.84 4.30
Dampping off — — - 0.16 - — — 0.35 —
No.ofplants 904 173 176 132 186 272 178 180
Virus 27.94  15.60 17.04 57.69  56.81 10,21 15.07 54.49 59.44
White rust  9.80  10.98  24.4 85.38  57.57 —  23.16 82.58 33.33
Jinan Leaf spot  11.76  0.57 22.72 18.46  9.09 1.07  14.70 18.53 14.44
Black rot — — — 3.03 — — 1.68 0.55
Bact. soft rot — — — 3.07 5.30 — 5.88% 3.93 2.22
Dampping off — 1.15 9.09° - — 0.73 — —
Mean 3.99  10.45  19.09 27.62 19.80 20.61  4.11  10°80 2544 26.19
a: Dampping off. b: Sclerotinia rot. c: Downy mildow.
2). W FRE virus¥, 3599 (BHR),
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Table 3. Percent infections of Chinese cabbage plants due to various diseases in four alpine
areas during the growing period.

Observation date

Growing stage

Location Disease July August September Early Mid Head Harve
for-. sting
17 27 6 21 4 11 mation
No. Jf plants o5 479 74 173 410 108 467 525 459 677
Virus 15.22  9.11  19.83 10.40 15.60 6.67 11.34 17.71  15.9 11.96
White spot 12,13  47.24  53.37 63.0 83790 97.08  8.77 36.57 71.45 91.43
Muju Downy mildew 13.37 13.77  19.62 35.26  28.04 72.81  2.35 14.66 26.57 38.99
Leaf spot 2.67  2.33  8.01 2.89 — —  3.64 2.28 3.70 3.10
Bact. soft rot 1.64  1.66  1.47 12.71 9.5 11.65 -~ 0.19  8.27 T1.37
Dampping off 1.44 1°69  0.84 5.78  0.73 — 2,14 0.95 2.92 -
Black rot —_ — — — 2.92 — — — — 1.77
No. of Plants 615 612 266 246 415 361 536 496 702 778
Virus 1.63 2.45  7.14 6,50 6.02 6,92 0.55 4.43 4.70  6.68
White spot  2.35 10.29  34.71 52.84 67.46 72.29  0.74 12,90 40.69 63.11
Downy midew 30.06 27.46  6.39 49.59 47.95 83.10  0.55 23.58 42.16 64.89
Namweon Leaf spot 2.61 6.20 16.54 16.66 9.39 1.388 4.29 8.66 8.68 5.91
Bact. soft rot —  2.12  2.25  1.62 10.60  8.86 — —  2.84 10.66
Dampping off 1.11 - — — — — 1.49 - - -
Black rot — — — 1.68 3.32 — — 0.71 1.79
Sclerotinia rot ~— 1.63 — 8.13 1.20 — — - 3.56 1.28
gg;-efjeg‘ams 400 400 131 164 126 319 886 297 219
Virus — 375  6.00 3.81 5,48 4.76 219  4.92  6.06  9.39
White spot — 2425 41.75 84.73 73.78 33.33 21.63 40.15 63.63 57.07
Jangsu Downy mildew —  26.5  17.5 39.69 30.48 11.90 6.8 29.79 26.26 35.61
Leaf spot — 5.7 3.5 3.8 853 2,38 6.26 6.99 8.03 1.36
Bact. soft rot — 11.00  23.75  6.87 3.65  5.55 —  6.99 23.90 28.76
Dampping off — — 5.00 - — 4.75 9.90 - - -
Black rot - 0.25 — — 304 - —  0.25  1.68 —
Sclerotinia rot — — — 8.39 — —_ — — — 5.02
No. of plants 00 166 168 164 161 — 142 229 208 167
observed
Virus 2.00 4.81  7.73 7.53 7.45 — 492  6.55 6.8  5.98
White spot —~ 27.7 446  44.52  76.39 —  1.40 33.62 54.18  71.85
Downy mildew 37.74 39.88 72.60 48.44 —_ —  46.72 71.92 35.82
Jinan Leaf spot 2.0 1.80  6.54 5.47  4.96 —  3.52 4.80 8.94  4.79
Bact. soft rot —  3.01 — 273 11.18 — — 43 2.95  12'57
Dampping off — 1.80 1.78 - - - 2.11 1.3 — —
Black rot — — —_ —_ — — — —_ — -
Sclerotinia rot — — —_ —_ — —_ — — — —
Mean 4.90 11.38  15.88 22.73 23.26 28.71  3.91 12.84 20.65  24.04
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Fig. 4. Incidences of major diseases of chinese cabbage (A) and radish(B) at the different growing
stages in Muju, Namweon, Jangsu, Jinan of Jeonbug provnce.
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