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Modeling for Prediction of the Turnip Mosaic Virus (TuMYV)
Progress of Chinese Cabbage

Jae-Hoon Ahn* and Young-II Hahm
Alpine Agricultural Experiment Station, RDA, Pyongchang 232-950, Korea

ABSTRACT : To develop a model for prediction of turnip mosaic virus(TuMYV) disease progress of
Chinese cabbage based on weather information and number of TuMV vector aphids trapped in Taegwal-
lyeong alpine area, data were statistically processed together. As the variables influenced on TuMV
disease progress, cumulative portion(CPT) above 13°C in daily average temperature was the most sig-
nificant, and solar radiation, duration of sunshine, vector aphids and cumulative temperature above 0°
C were significant. When logistic model and Gompertz model were compared by determining goodness
of fit for TuMYV disease progress using CPT as independent variable, regression coefficient was higher
in the logistic model than in the Gompertz model. Epidemic parameters, apparent infection rate and in-
itial value of logistic model, were estimated by examining the relationship between disease proportion
linearized by logit transformation equation, In(Y/Y+Y) and CPT. Models abale to describe the pro-

gression of TuMYV disease were formulated in Y=100/(1+128.4 - exp(-0.013 - CPT -

(1-(1/(1+66.7 - exp(-0.

11 - day)))))). Calculated disease progress from the model was in good agreement with investigated ac-
tual disease progress showing high significance of the coefficient of determination with 0.710.

Key words : Chinese cabbage, model, meteorology, TuMYV.
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Table 1. Changes in weather conditions and number of aphids trapped in Taegwallyeong area during 1993 to 1996

Jun. Jul. Aug. Sep.
Year
E* M L E M L E M L E M L
1993 TAP? 32 39 6 27 9 4 5 81 29 47 122 140
VAP* 1 4 3 10 6 1 1 27 8 2 2 0
TC” 134 16.9 159 16.4 151 14.9 14.8 17.3 16.2 13.6 15.6 114
TP* 1.2 39 31 34 23 21 1.9 4.3 32 0.6 2.6 0.1
PR* 93 71 120 30 348 125 475 10.3 147 13.0 54.4 2.6

1994  TAP 583 1140 309 63 10
VAP 187 309 155 10 6
TC 14.5 15.2 17.6 21.7 226

TP 2.0 3.0 4.6 8.7 9.6
PR 04 153 121 972 37.0
1995  TAP 39 134 97 174 71
VAP 28 87 59 95 40
TC 11.2 12.5 151 18.0 18.5
TP 0.2 34 23 8.0 55

PR 770 329 50.7 80.4 113
1996  TAP 615 180 186 184 188

VAP 95 28 88 62 60
TC 15.7 15.9 15.0 13.8 18.5
TP 2.8 3.0 22 1.8 43

PR 13.8 206 108 124 3717

22 671 42 16 11 30 68
5 526 9 8 1 0 2
21.8 23.2 21.4 18.7 18.1 13.5 11.0
8.8 10.2 8.4 5.7 51 0.8 0.0
49.7 150 19.6 79.5 12.0 347 1.8
29 182 44 43 26 70 235
8 61 12 29 12 13 101
214 22.0 21.6 18.6 15.7 11.0 12.2
8.4 9.0 8.6 5.6 2.7 0.1 04
200 91.9 114 280 254 305 54.0
54 89 115 32 113 52 74
27 15 17 3 27 23 109
21.6 20.9 20.2 14.7 14.7 14.8 12.5
8.6 7.9 7.2 1.8 6.5 1.8 0.6
111 5.7 5.9 222 6.9 425 38

z : E:Early, M : Middle, L:Late.

y : Number of total aphids. x : Number of vector aphids.

w : Portion above 0°C in daily average temperature (C).
v : Portion above 13°C in daily average temperature {C).
u : Cumulative precipitation(mm).
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Fig. 1. Changes in percentage of TuMV infected Chinese
cabbage during growing period in Taegwallyeong area, 1993
to 1996.
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Table 2. Regression statistics for progress of Chinese cab-
bage TuMV-weather model selection in Taegwallyeong area

Number  R? C(p) Variables

1 0.767  -0.6 Temperature above 13°C (CPT)
1 0.701 32 Temperature above 0°C (TC)
1 0.651 6.2 Solar radiation (ST)

1 0.603 9.0 Duration of sunshine (HS)

1 0.549 121 Vector aphid (VAP)

1 0012  43.0 Precipitation (PR)

2 0.775 1.0 CPT ST

2 0.770 1.3 CPT HS

2 0.770 1.3 CPT PR

2 0.769 14 TC PR

2 0.768 14 AP TP

2 0.765 1.6 AP ST

3 0.782 26 AP TP ST

3 0.779 29 TC HS PR

3 0.775 3.0 CPT HS ST

3 0.775 3.0 CPT PR ST

3 0.774 3.0 AP CPT HS

3 0.773 3.1 AP TC PR
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Fig. 2. Relation between percentage of TuMV infected and
cumulative portion above 13°C in daily average temperature
(CPT) during growing period in Taegwallyeong area, 1993 to
1996.
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