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Development of Insect Population Dynamics and Forecast Models :
A Case of Chilo suppressalis (Walker) Occurrence in Suwon

ol & &
Joon-Ho Lee

Abstract - The long-term trend and pattern changes of Chilo suppressalis (Walker) occurrence in
Suwon were analyzed and the forecasting models for spring emergence of C. suppressalis in Suwon were
developed. From 1965 to 1996, the population dynamics of C. suppressalis in Suwon shows a cyclic
fluctuation with one large peak and one small peak, and its periodicity was ca. 36 generations (18 years).
C. suppressalis population dynamics in Suwon was characterized as controlled by the endogenous
dynamics dictated by the 1st order negative feedback mechanism (fast density dependence). The
dynamics mechanism of C. suppressalis populations was not changed although its population density
decreased drastically over the years. Using the data of C. suppressalis spring occurrence in Suwon,
forecasting models for spring emergence of C. suppressalis were developed based on temperature-
dependent development model or degree days. In general, these models well described the C. suppressalis
spring emergence pattern in Suwon. Also, forecasting problems in spring moth emergence related with C.
suppressalis population dynamics were discussed.
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Fig. 2. Autocorrelation function (ACF) (A) and partial autocorrelation function (PACF) (B) for the C. suppressalis time series

in Suwon, 1965~1996.
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2} (time lag)E #HA3=d $-2-3l} (Turchin, 1990).
PACFs®] A 9] 34, 53] AAH V- )2k 1
AR (N,2)2] x| EA-g AAbaE
olFmviul WA AAdAtEE EPAAQ AAY
(Figs. 1,2A)0]7] wfjie] A W3 F3led A8
o] ok 3tE AlFHoF & Hart it fellM AFst
He} zho] olzpuiule] Mi-& A 37]7tow R
ok webA, ol gy AlAd Aae QoA AH
3 37]7- (A 171, 1965~1972; A 27], 1973~1985; A 3
7], 1986~1996) 0. 7 FE3}ed HA31edr)t. 19651 K
19729744 (A 171)9] o3y}t o HAws F
AlE 2 Fig. 3A9} 2ok Aejzt A e] w50
ZlelE vlad gt o=z APEcirl HA A%
AlEbsle] dA g 2 FE& KA A FHE
ark whyske 8| MAE] haseE FAE
ol 31 9l7] 3k, o] FAlE A3 wiekEte] 1 7]
Zh5qke] o) sheviul e kA A Q] AlA S e}

Z
%
X
H

Log Catch

40 45 50 55 60 85 70

Generation

Fig. 3. Log transformed time series of C. suppressalis
population in Suwon, 1965~1996.

(A) 1965~1972 (1~16 generations); (B) 1973~1985 (17~42
generations); (C) 1986~1996 (43~64 generations).
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. Table 1. Estimated values for parameters of population
dynamics models for C. suppressalis in Suwon

Sequence #1 Sequence #2 Sequence #3
(1~16 Gen) (17~42 Gen) (43~64 Gen)

One Lag Model
Time delay, d 1 1 1
Intercept, A 3.595 21.7374 15.5865
Equilibrium, K 1534.1 195.026 157.51
Curvature, Q 0.50261 0.0314752 0.0593025
2 0.89417 0.304966  0.434685
s 0.489634  0.833199 1.16517
Two Lag Model
Intercept, A 0.991 04722 0.7734
Slope (N:-1), Bl —-0.0008854 —0.002881 -—-0.005017
Slope (N,-»), B2 0.0003099 0.001226  0.002183
r? 0.904 0.204 0.381
s 04961844 0.9355627  1.319788
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Fig. 4. ACFs of or the C. suppressalis time series of Suwon, (A) 1965~1972; (B) 1973~1985; (C) 1986~1996.
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Fig. 5. The C. suppressalis time series of Suwon after de-
trending. (A) 1973~1985 (17~42 generations); (B) 1986~
1996 (43~64 generations).

Table 2. Estimated values for parameters of Weibull distri-
bution and sigmoid models describing spring emergence of
C. suppressalis in Suwon

Parameters Estimated values r2

Models

Weibull

2-parameter model B 475527 09675
1M 4217277

3-parameter model B 4.4296 0.9676
1 24.8965
n 396.6757

Sigmoid 0.9677
B 388.2956
Y 55.3234
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Fig. 6. (A) Development rate (1/day) curve for overwinter-
ing larva of C. suppressalis to adult emergence as a func-
tion of temperature. Data (source: Kishino, 1974) were fitt-
ed to the non linear rate function (Schoolfield er al., 1981);
(B) Cumulative distribution for development completion
times of C. suppressalis to adult emergence. Data (Source:
Uhm et al., 1986) were fitted to the Weibull function
(Wagner et al., 1984b).
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Fig. 7. Predicted and observed cumulative spring emer-
gence pattern of C. suppressalis in Suwon, 1993~1996.
Degree days were calculated from Jan. 1 with a lower
threshold of 10°C, and a upper threshold of 30°C (Song et
al., 1982b). Details of prediction models were described in
the text.
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