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Chilo suppressalis (Walker), Life System

Yoo Han Song*, Seung Yoon Choi**,
Jai Sun Hyun**, and Chang Hyo Kim*

ABSTRACT

A computer simulation model was constructed to explore the phenology of the Striped Rice
Borer, Chilo suppressalis (Walker), in Korea. The phenological system model based on the
concept of distributed time delay was written in the computer program “INSECT” and simula-
ted with the estimated parameters of the effective day-degrees (DEL) and the order of time
delay (K) for determining the validity of the system model.

The accumulated emergence curves obtained from the phenological model were slightly
different from the observed light trap data at the early and late stage of the moth emergence
in 1978. The differences between observed and simulated 509 emergence date were five to six
days in the locations of Suweon and Chuncheon, while it was only two to three days in Iri,
Daegu, Boseong, and Milyang.

The phenological model should be further improved for simulation of field population changes
by adding the information of the time delay process in each developmental stage, the age

distribution of overwintered population, and the limiting factors of the borer mortality.
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Fig. 1. The system flow of the striped rice borer
phenology. Dark arrows indicate the data
flow and dotted arrows indicate the infor-

mation flow in the system.
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Table 1. Accumlated effective day-degree, standard deviation, and order of time delay for

completing one generation of C. suppressalis.

Location Accurhulated effective* Standard deviatitgn 7 Order of
Day Degree time delay
Chuncheon 820 94 76
Myeongju 671 73 85
Suweon 843 97 75
Cheongju 805 39 82
Daejeon 731 77 91
Iri 876 93 39
Namweon 794 85 87
Boseong 742 74 109
Sangju 762 81 88
Daegu 688 72 92
Milyang 915 95 94
Gimhae 989 106 86
Jinju 863 93 86

*Day degree at upper threshold 30°C and lower threshold 10°C
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Table 2. Comparisons of simulated and observed fifty percent emergence dates of C.

suppressalis in 1978.

Substage

Location after Mean DEL Mean K Emergence
Overwintering

Suweon 38 843 75

Chuncheon 38 820 76

Iri 66 876 89

Daegu 58 688 92

Boseung 81 742 109

Milyang 65 915 94

50% emergence date

Estimated Observed Difference
Spring ]un. 8 Jun. 11 -3
Summer Aug. 12 Aug. 12 +6
Spring Jun. 2 May 27 +6
Summer Aug. 4 July 31 -+5
Spring Jun. 12 Jun. 15 -3
Summer Aug. 16 Aug. 13 +3
Spring Jun. 23 Jun. 25 -3
Summer Aug. 19 Aug. 21 —2
Spring Jun. 12 Jun. 14 -2
Summer Aug. 10 Aug. 13 -3
Spring Jun. 18 Jun. 16 +2
Summer Aug. 15 Aug. 14 +1
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