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Modeling for Prediction of Potato Late Blight (Phytophthora infestans)
Progress
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Alpine Agricultural Experiment Station, RDA, Pyongchang 232-950, Korea

ABSTRACT: To develop the model for prediction of potato late blight progress, the relationship
between severity index of potato late blight transformed by the logit and Gompit tranformation function
and cumulative severity value (CSV) processing weather data during growing period in Taegwallyeong
alpine area, 1975 to 1992 were examined. When logistic model and Gompertz model were compared by
determining goodness of fit for progressive degree of late blight using CSV as independent variable, the
coefficients of determination were higher as 0.742 in the logistic model than 0.680 in the Gompertz
model. Parameters in logistic model were composed of progressive rate and initial value of logistic
model. Initial value was calculated in -3.664. The progressive rate of potato late blight was 0.137 in cv.
Superior, 0.136 in cv. Irish Cobbler, and 0.070 in cv. Jopung without fungicide sprays. According to in-
crease of the number of spray times the progressive rate was lowered, was 0.020 in cv. Superior under
the conventional program of fungicide sprays, 10 times sprays during cropping season. Equation of pro-
gressive rate, b;=0.0088 ACSV-0.033 (R°=0.976), was written by examining the relationship between the
parameters of progressive rate of late blight and the average CSV (ACSV) quantifing weather in-
formation. By estimating parameters of logistic funtion, model able to describe the late blight progress
of potato, cv. Superior was formulated in Y=4/(1+39.0 - exp((0.0088 ACSV-0.033) - CSV).

Key words : potato, late blight, meteorology, disease progress, modeling.
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Fig. 1. Relation between severity index of potato late blight
and days after shoot emergence during growing period in
Taegwallyeong area, 1975 to 1992.
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Fig. 2. Relation between severity index of potato late blight
and cumulative severity value (CSV) during growing period
in Taegwallyeong area, 1975 to 1992.
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Fig. 3. Comparison of the coefficients of determination between
severity index of potato late blight transformed by the logis-
tic (logit) and Gompertz model (Gompit) and cumulative sev-
erity value (CSV) during growing period in Taegwallyeong
area, 1975 to 1992. .
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Table 1. Changes in weather conditions in Taegwallyeong area during potato cropping season, 1993 and 1997

v Weather May June July August
Al lement | E M L E M L E M L E M L
1993  Temp’ 92 122 135 134 169 159 164 151 149 148 173 162
RH* 750 641 675 824 858 856 838 940 902 929 830 828
1997  Temp 120 115 94 134 173 188 182 189 212 206 172 199
RH 626 731 81 769 720 813 857 844 83 871 924 797

*:E; Early, M; Middle, L; Late.
Y: Mean air temperature ("C).
*: Relative humidity (%).
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Table 2. Progress of potato late blight on three cultivars planted on different dates with and without fungicide sprays at

Taegwallyeong, 1993

Date of initial

Disease severity index

Culdvar - Planting dae - Fungielde  appearance Jul. 2 Jul. 9 Jul. 14 Jul. 21 Jul. 26

Irish Cobbler ~ Apr. 26 Unsprayed Jun. 27 0.2 0.9 2.6 39 4.0
Sprayed® Jun. 27 0.0 0.1 0.3 0.8 1.9

May 7 Unsprayed Jul. 4 0.0 0.5 2.9 38 4.0

Sprayed Jul. 4 0.0 0.03 0.1 0.2 1.2

May 20 Unsprayed Jul. 5 0.0 0.8 2.0 3.6 4.0

Sprayed Jul. 5 0.0 0.1 0.1 0.6 1.9

Superior Apr. 26 Unsprayed Jun. 27 0.03 04 29 39 4.0
Sprayed Jun. 27 0.0 01 0.1 0.8 2.5

May 7 Unsprayed Jul. 4 0.0 04 2.8 3.9 4.0

Sprayed Jul. 4 0.0 0.1 0.1 04 2.0

May 20 Unsprayed Jul. 6 0.0 0.3 2.0 3.7 4.0

Sprayed Jul. 6 0.0 0.1 0.1 04 25

Jopung Apr. 26 Unsprayed Jun. 6 0.0 01 0.2 12 33
Sprayed Jun. 6 0.0 0.0 0.0 0.2 0.4

May 7 Unsprayed Jul. 12 0.0 0.0 0.2 2.0 3.0

Sprayed Jul. 12 0.0 0.0 0.0 0.2 0.3

May 20 Unsprayed Jul. 12 0.0 0.0 0.2 1.1 23

Sprayed Jul. 12 0.0 0.0 0.0 0.1 02

*: Sprayed in June 14, June 20, June 26, July 1, July 9, July 15, July 20, July 26.

Table 3. Progress of potato late blight on three cultivars planted on different fungicide sprays at Taegwallyeong, 1997

Cultivar Fungicide = Date of initial Disease severity index
spray interval  appearance Jul. 19 Jul. 22 Jul. 24  Jul. 27  Jul. 31  Aug. 5 Aug. 10
Irish Cobbler SAP” Jul. 30 0.0 0.0 0.0 0.0 0.3 0.5 0.5
1-week Jul. 17 0.1 0.1 0.5 0.7 0.9 1.0 1.2
2-weeks Jul. 16 0.7 0.9 1.5 1.7 25 2.7 3.0
Unsprayed Jul. 15 1.5 1.8 24 2.9 32 35 39
Superior SAP Jul. 30 0.0 0.0 0.0 0.0 0.5 0.5 0.7
1-week Jul. 17 0.1 0.1 0.5 0.8 0.8 1.1 1.1
2-weeks Jul. 16 0.7 1.0 1.5 1.7 25 2.8 3.0
Unsprayed Jul. 15 15 1.8 22 3.0 32 34 39
Jopung SAP - - - - - - - -
1-week - - - - - - - -
2-weeks - - - - - - - -
Unsprayed Jul. 27 - - - 0.2 0.5 0.8 09

*: Sprayed after precipitation (Sprayed in June 12, June 21, June 27, July 2, July 7, July 14, July 19, July 24, Aug. 5 and Aug. 14).
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Fig. 4. Changes in cumulative severity value (CSV) during
potato growing period in Tacgwallyeong area in 1993 and
1997.
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Fig. 5. Comparison of the coefficients of determination between
severity index of potato late blight transformed by the logis-
tic (logit) and cumulative severity value (CSV) on three cul-
tivars during growing period without fungicide spray in
Taegwallyeong area, 1993.
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Table 4. Average cumulative severity value (ACSV) and the progressive rate of potato late blight in different pesticidal level

and cultivars, 1993 and 1997

Fungicide spray

No of Application

Coefficients of

Cultivar interval times ACSV* Progressive rate determination (R?)

Superior Unsprayed 0 - 0.137 0.963
14-days 5 134 0.083 0.860
SAP1Y 8 8.8 0.049 0.907
7-days 9 74 0.034 0.774
SAP2* 10 6.7 0.020 0.998

Jopung Unsprayed 0 - 0.070 0.949
14-days 5 13.4 - -
SAP1Y 8 8.8 0.023 0.810
7-days 9 7.4 - -
SAP2* 10 6.7 - -

*: Average CSV per application interval (total/number of application times).
Y: Sprayed in June 14, June 20, June 26, July 1, July 9, July 15, July 20 and July 26, 1993.
*: Sprayed in June 12, June 21, June 27, July 2, July 7, July 14, July 19, July 24, Aug. 5 and Aug. 14, 1997.
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