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ABSTRACT : The studies on the ecology of virus disease on Chinese cabbage (Brassica campestris subsp.
pekinensis) cultivated in alpine area of Kangwon province during summer season to analyse its influence
on damage and develope a prediction model were performed from 1993 to 1997. Virus disease on
Chinese cabbage occurring in the alpine area showed various symptom types and among there, necrotic
spots and dwarf were mainly detected. The disease was increased from early August and continued mid
September in every year. The occurrence of virus disease was the highest in 1994 with 20.5%, and the
number of aphid vectors were also the highest during the same period. The number of aphids in the
alpine areas showed twice peaks every year. For the analysis of damage by virus infection, turnip mosaic
virus(TuMYV) was inoculated to the Chinese cabbage at 10 days interval. In this experiment, the infection
and injured ratio of all treatments were more than 90% and 80%, respectively. The most important
factor for the occurrence of virus disease on Chinese cabbage was temperature. Factors influencing the
development of the viral disease in the alpine area were maximum temperature and number of aphid

vectors.

Key words : aphid, Chinese cabbage, turnip mosaic virus (TuMYV), virus disease.
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Table 1. Occurrence of virus disease on Chinese cabbage in alpine area of Kangwon province from 1993 to 1997

Jun. Jul. Aug. Sep.

Year P " Mean
M L E M L E M L E M L

1993  Mean 4.7 0.8 0.6 33 0.8 3.0 6.4 18.0 4.8 3.6 - 4.0
Min. 0.7 0 0 0 0 0 0 20 0 0 -
Max.  12.0 35 20 11.0 2.5 150  53.0 480 260 11.0 -

1994  Mean 0.6 0.9 6.6 2.8 1.1 390 481 423 260 210 - 20.5
Min. 0 0 0 2.0 0 0 8.0 1.0 4.0 4.0 -
Max. 2.0 4.0 17.0 4.0 4.0 92.0 100 100 100 28.5 -

1995  Mean 0.4 2.0 3.6 1.8 15 4.5 5.2 199 257 9.4 6.5 7.0
Min. 0 0 0 0 0 0 0 0 0 0 0
Max. 1.5 4.0 24.0 9.0 4.5 14.5 19.0 45.0 70.0 30.5 11.5

1996  Mean 0.8 0 31 0.8 0.9 352 176 184 230 183 51 121
Min. 0 0 0 0 0 0 0 0 0 0 0
Max. 35 0 11.5 2.5 7.0 910 900 550 740 660 120

1997  Mean 34 37 10.8 7.6 2.0 0.6 13.1 6.8 7.9 6.7 - 6.1
Min. 0 0 1.0 0 0 0 0 0 0 0 -

Max. 10.5 10.0 275 16.5 4.0 2.0 22.5 13.0 15.5 27.0 -

“Percentage of Chinese cabbage infected by virus disease at each investigated fields.
"E, M and L indicate surveyed periods at 10 days intervals.

AN

Fig. 1. Viral symptoms on Chinese cabbage naturally infected in fields. A :Healthy(left plant) and malformation(right planf). B,
C and D : Necrotic spots, mosaic and yellow mosaic symptoms, respectively.
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Table 2. Symptoms and distribution of virus disease on
Chinese cabbage in alpine area from 1993 to 1997

Viral Incidence ratio of viral symptom(%)
symptoms® 1993 1994 1995 1996 1997 Mean
NS 903 30.1 494 397 498 510
Mal 4.1 37 360 399 409 249
M 0 19.0 3.1 151 2.6 7.9
YM 0 0.2 0 0.7 0 0.2
NS+Mal 2.8 8.0 33 04 15 33
NS+YM 2.8 0 0 0.7 0 0.7
NS+M 0 37.6 4.8 0.6 1.6 89
Others 0 1.4 3.4 29 3.6 2.2

Incidence ratio

. 4.0 205 7.0 121 6.1 9.9
of virus

*NS : necrotic spot, Mal: malformation, M :mosaic, YM :yel-
low mosaic.
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Table 5. Injured ratio of Chinese cabbage by infection index
of turnip mosaic virus®

Injured ratio (%)

Treatment

Rep.I Rep.ll Mean
Check 65.0 74.6 69.8
10 DAS 86.7 82.1 84.4
20 DAS 95.8 97.9 96.9
30 DAS 82.9 79.2 81.1

“Injured ratio =
(0 X X0)+(25 X X1)+(50 X X2)+(75 X X3)+(100 X X4)
Xi
X0 : healthy, X1 :less than 25% injury, X2:25~50% injury, X3:
50~75% injury, X4 :over than 75% injury and Xi: total investigated
plants.

Table 3. Infection rate of virus disease on Chinese cabbage lowland, Chuncheon, in 1995.

May June July

August September October

Time
L E M L E M L

E M L E M L E M L

IR 0 03 21 71 175 402 281 729

67.1 48.1

59.4 550 531 368 243 108 144

“Infection rate(%) of Chinese cabbage infected by virus disease.

Table 4. Infection rate of turnip mosaic virus on Chinese cabbage by mechanical inoculation at 10 days intervals®

Percentage of infection

Inoculation
period” September 9 September 21ith October 4
Rep.1 RepI Mean Rep.l Rep.Il Mean Rep.I Rep Il Mean
Check 12.7 16.9 14.7 704 75.6 73.0 88.3 96.7 92.5
10 DAS 36.8 359 36.4 92.3 87.5 89.9 96.7 91.7 94.2
20 DAS 73.1 79.5 76.3 100 100 100 100 100 100
30 DAS 9.0 14.5 117 98.8 97.1 93.0 100 100 100

*Chinese cabbage seeds were sowed on August 6, and transplanted on August 26.

®10~30 DAS: 10 to 30 days after sowing, respectively.
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Fig. 2. Relationship among -occurrence of virus disease on
Chinese cabbage, mean temperature and number of aphids
trapped in alpine area in 1994.
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Table 6. Correlation among virus disease on Chinese cabbage, weather condition and aphids trapped in alpine area from 1993

to 1997

DIS* TOT VEC MET MAT MIT PRE SSD
DIS 1.000 0.381 0.415 0.528 0.538 0.456 0.017 0.127
TOT 1.000 0.967 0.261 0.220 0.229 0.099 -0.023
VEC 1.000 0.276 0.214 0.258 0.139 0.002
MET 1.000 0.869 0.929 0.193 0.129
MAT 1.000 0.647 -0.083 0.479
MIT 1.000 0.385 -0.145
PRE 1.000 -0.532
SSD 1.000

*DIS : virus disease on Chinese cabbage (%), TOT :total aphids trapped (head), VEC:vector aphids trapped (head), MET : mean
temperature ("C), MAT : maximum temperature ("C), MIT : minimun temperature (‘C), PRE : precipitation (mm) and SSD : sunshine

duration (hour).

Table 7. Summarized regression statistics for progress of model selection among virus disease on Chinese cabbage, weather

condition and aphids trapped in alpine area from 1993 to 1997

Number in model R-square C(p) Variables in Model®
1 0.32222885 1.75463 MAT
é 0.41260702 -0.61.307 \}EC MAT
é 0.423.59018 0.85.615 \}EC MET MAT
4.1 0.438i5517 2.15226 'l;OT VEC MET MAT
é 0.440i6073 4.05.534 ];OT VEC MET MAT MIT
t'S 0_440:82958 6.02.302 ’I.‘OT VEC MET MAT MIT SSD
& 0_441;,0587 8.06000 ’l;OT VEC MET MAT MIT PRE SSD

*MAT : maximum temperature (°C), VEC:vector aphids trapped (head), TOT:total aphids trapped (head), MIT : minimun tem-
perature ("C), PRE : precipitation (mm), MET : mean temperature ("C) and SSD : sunshine duration (hour).
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