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A Study on the Phenology of the Striped Rice Borer,
Chilo suppressalis (Walker), in Relation to the
Introduction of New Agricultural Practices

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

ABSTRACT

This study was conducted to investigaie the changes in moth occurrence of striped rice borer,
Chilo suppressalis (Walker), in relation to climatic factors, rice varieties, and cultural practices.
The light trap data from 41 forecasting stations for 14 years from 1966 to 1979 were analyzed by
means of the changes in the time and amount of borer occurrence in connection with the introeduc-
tion of nmew rice varieties, the accumulated effective day-degree and its variation for completing
one generation, and the climatic factors affecting the moth occurrence. The total number of moths
caught by light traps in both spring and summer generations were considerably decreased with the
wide cuitivation of new rice varieties. In fact, the spring moths were remarkably decreased since
the new varieties were introduced in 1972. The occurrence ratio of summer moths against the pre-
ceeding spring moths was higher in the middle region and middle southern mountainous area than
the other regions. Its high ratio of regions was annually expanded from the middle region to the
southern region. The 50% emergence dates of both generations were later in the southeastern region
than in the middle region. The ecological characteristics were clearly shown between the northern
and southern region of Chupungryeong in terms of the occurrence of summer moths, the ratio of
occurrence of summer moths to the preceeding spring moths, and 50% emergence dates of the
summer moths during the years of 1977~1979.

The ratic of the summer moth occurrence to the preceeding generation was negatively correlated
with the average temperature in June and July, respectively, and the average precipitation in late
June. The ratio of spring moth occurrence over the preceeding generation was positively correlated
with the average temperature in September, October, November, and March, respectively, whereas
it was negatively correlated with the average precipitation in early September and March, and the
average humidity in early May. The effective day-degree for one generation was in the range from

600 to 900 DD at upper threshold 30°C and lower threshold 10°C.

* g KR RY 2Rk (College of Agriculture, Gyeongsang National University, Jinju, Korea)
kS FE Rl RS (College of Agriculture, Seoul National University, Suweon, Korea)
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Table 1. List of weather data available in each location.

Loc. No. Location Year period Loc. No. Location Year period
1 Goyang Unavailable 24 Jinan 1973~1976
2 Yangju Unavailable 25 Namweon 1973~1976
3 Bucheon 1964~1976 26 Gochang 1973~1976
4 Suweon 1964~1976* 27 Gwangju Unavailable
5 Yeoju 1973~1976 28 Naju 1973~1976
6 Pyeongtaeg 1973~1976 29 eongju 1973~1976
7 Cheolweon Unavailable 32 Haenam 1973~1976
8 Chuncheon 1966~1976 33 Boseong 1973~1976
9 Weonseong 1973~1976 34 Yeongju 1973~1976
10 Myeongju 1962~1976 35 Uljin 1973~1976
11 Jungweon 1973~1976 36 Sangju 1673~1976
12 Jincheon 1973~1976 37 Euseong Unavailable
13 Cheongju 1967~1976 38 Yeongdug 1973~1976
14 Boeun 1973~1976 39 Daegu 1962~1976
16 Seosan 1968~1976 40 Hapcheon 1973~1976
17 Yaesan 1973~1976 41 Milyang 1973~1976
19 Nonsan 1973~1976 42 Ulsan 1962~1976
20 Daejeon 1969~1976 43 Changyeong Unavailable
21 Ir 1973~1976 44 Jinju 1970~1976

22 Gimjae 1973~1976 45 Gimhae 1973~1975
23 Seocheon 1962~1976

*Data were not available at the period from 1969 to 1972
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Fig. 1. Regional differences in the moth occurrence of C. suppressalis in different year periods.

A: Spring moth in 1966~1971.

B: Spring moth in 1972~1976.

C: Spring moth in 1977~1979.

D: Summer moth in 1966~1971. E: Summer moth in 1972~1976. F: Summer moth in 1977~1979.
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Fig. 2. Regional differences in the occurrence ratio of summer moths over spring moths of C.
suppressalis during the different year periods.

A: 1966~1971.

B: 1972~1976.
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Fig. 3. Regional differences in 50% emergence dates of C. suppressalis during different year periods.
A: Spring moth in 1966~1971. B: Spring moth in 1972~1976. C: Spring moth in 1977~1979.
D: Summer moth in 1976~1971. E: Summer moth in 1972—1976. F: Summer moth in 1977~1979.



Table 3. Regional differences in 50% emergence dates of C. suppressalis during different year periods.

Average over given year period

Locati
ocation Emergence 1966—71 1972—76 1977—79
Chuncheon spring Jun. 6 May 28 May 29
sumimer Aug. 10 Aug. 6 Aug. 6
Myeongju spring Jun. 9 Jun. 6 Jun. 6
summer Aug. 8 Aug. 7 Aug. 4
Weonseong spring Jun. 5 Jnn. 9 Jun, 7
sumimer Aug. 11 Aug. 11 Aug. 12
Suweon spring Jun. 3 Jun. 4 Jun. 7
summer Aug. 10 Aug. 10 Aug. 8
Cheongju spring Jun. 5 May. 27 Jun. 4
summer Aug. 13 Aug. 12 Aug. 7
Daejeon spring Jun. 11 Jun. 11 Jun. 10
summer Aug. 14 Aug. 9 Aug. 7
Iri spring Jun- 2 May. 29 Jun. 1
summer Aug. 12 Aug. 15 Aug. 9
Namweon spring Jun. 4 Jun. 6 Jun. 5
summer Aug. 14 Aug. 15 Aug. 10
Gwangju spring Jun, 7 Jun. 9 Jun. 13
summer Aug. 17 Aug. 14 Aug. 7
Boseong spring Jun. 12 Jun. 10 Jun. 11
summer Aug. 16 Aug. 17 Aug. 13
Sangju spring Jun. 9 Jun. 13 Jun. 8
summer Aus. 16 Aug. 18 Aug. 14
Daegu spring Jun. 18 Jun. 19 Jun. 18
summer Aug. 16 Aug. 20 Aug. 15
Milyang spring Jun. 14 Jun. 14 Jun. 10
summer Aug. 19 Aug. 22 - Aug. 16
Gimhae spring Jun. 1 Jun. 2 Jun. 1
summer Aug. 20 Aug. 16 Aug. 12
Jinju spring Jun. 15 Jun. 10 Jun. 10
summer Aug. 19 Aug. 22 Aug. 13
Ist Jun. 8 Jun. 6 Jun. 7 -
Average 2nd Aug. 15 Aug. 14 Aug. 11
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Table 5.

Table 4. Relationship between climatic factors and
the occurrence ratio of summer moths over
spring moths of C. suppressalis.

Climatic No. of Corr. Regression
factor(Xs) samples coeff. equation
Average
temperature
June (Xy) 150 —0.261%% Y =3.302-0.127X;
July (X2) 150 —0.193% Y =2.695—0.083X;
Average

precipitation

Late June(X3) 150 —0.131* Y =0.638—-0.20Xs
Multiple 150 R?=0.101 Y =3.713-0.090X;
regression —0. 046X,

-0.0017X;

**Signiffcant at 1% level
* Significant at 5% level
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Relationship between climtiac factors and the occurrence ratio of spring moths to

preceeding summer moths of C. suppressalis.

Climatic factor(Xs) No. of Correlation Regression equation
sample coefficient (r)
Average Temperature
September (X;) 127 0. 147* Y =~2.518+40.311X;
October(X3) 127 0.117* Y = —0.78940. 331X,
November(Xs) 127 0. 154% Y =1.91240.283X;
March(Xy) 127 0.208* Y =0.966+0. 418X,
Average Precipitation
Early September (X5) 127 —0. 141* Y =3.844 —0.697X;
March(Xs) 127 —0. 109 Y =3.667—0.019Xs
Averbge Humidity
Early May(X2) 127 —0. 158* Y =2.305-0.084X+
Multiple regression 127 R?=0.128 Y = —6.355+0. 106X,4-0. 076X,

+0.044X5-+0. 369X, —0. 009X

—0.026Xs—0. 081X

* Significant at 5% level
**Significant at 1% level



Table 6. Accumlated effective day-degree on 50%
emergence dates at temperature thresh-
olds between 10°C and 30°C, and their
yearly coefficient variations.

Spring moth Summer moth

Location - - R —_—
Mean* 2,CV  Mean 2%CV
Chuncheon 376 8.2 1196 4.1
Myeongju 416 11.2 1087 4.3
Bucheon 314 10.3 1102 2.8
Suweon 308 16.9 1151 3.0
Iri 360 14.2 1236 4.1
Daejeon 496 12.1 1227 4.7
Cheongju 430 10.3 1235 6.9
Seocheon 303 8.7 1220 6.1
Naju 314 10.5 1205 4.2
Haenam 400 10.6 1279 4.1
Boseong 530 8.2 1272 3.0
Jinu 508 2.9 1371 2.0
Ulsan 483 8.2 1259 5.3
Milyang 477 10.3 1392 5.1
Daegu 590 10. 8 1278 3.2

«Mean of accumulated effective day-degree.
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Table 7. Changes in transplanting and harvesting
dates of rice and barley in relation to

the extensive cultivation of new rice
varieties.

Before new After new Difference

Work varieties varieties  (Days)
introduced  introduced
Rice sowing May 3 April 19 --14
Rice transplanting June 19 June 6 --13
Rice harvesting October 21 October 8 --13
Barley sowing October 28 October 18 - 10

*Data were collected from Kim(1979)
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