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Effects of Temperature and Daylength on the Seasonal Developmént
of the Rice Stem Borer, Chilo suppressalis ( WALKER ),
in the Trivoltine Population

Kazuo NOzATO
Laboratory of Entomology, Faculty of Agriculture

Abstract: The rice stem borer, Chilo suppressalis (WALKER), has three' generation a year
(trivoltine population) at Kochi plain. To analysis of this phénomenon, the effective temper-
ature for the development of the egg, larval and pupal stage, the critical daylength for the
induction of the winter diapause, effect of low temperature on the diapause termination and
effect of temperature on the development after diapause termination were examined under
laboratory conditions. And, the. total effective temperature.above 10°C and the daylength of
the sensitive stage at Kochi plain were estimated from the meteorological data of Kochi
meteorological observatory.

The effective temperature for development of -egg, larval and pupal stage were; 75,600

.and 105 day—degree, respectively. The' estimated critical daylength for the induction of;wm-
ter diapause was 14 . 09. Diapause of the larvaé¢ was terminated by reincubation after’chill-.
ing at 7 C for 70 days or more. The development after diapause termination was.favour-
able when rearing temperature increased gradually with time. The total effective tempera-
ture of the first, secand, and before and after overwintering in the third generation at Kochi
plain were 815, 802, 777 and 251 day—degree, respectively. The daylength of the sensmve
stage in each generation were 14 : 32, 14 : 45 and 13 © 24, respectively.’

*-Since the daylength of sensitive stage of-the first genération was longer than the critical"
“daylength for the induction of the diapause, the larvae were.the development but not in-
.duced diapause. Thus, effective temperature of the first generation was total value (780
 day—degree) -of the egg,.larval and pupal stage, this value fitted that (815 day—degree) of
the first season. Since the development of the second generation was as the first generation,
the value (780 day—degree) fitted that (802 day—degree) of the second season. Since the
daylength of sensitive stage of the third generation was shorter.than the critical daylength
for induction of the diapause, the larvae were induced diapause. Thus, effctive temperature
of before overwintreing was the total value (675 day—degree) of the egg-and larval stage,
they were able to survive within that (777 day—degree) of before overwintering season.
The estimated effective temperature of after overwintering was 250 day— degree thls
. coinced with that (251 day—degree) of the after overwintéring season.
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Fig. 1 . Duration of egg period and velocity embronic development of the rice 'stem borer at
different temperatures. The curve was fitted by hand.
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Fig. 2 . Duration of larval period and velocity of larval dévelopment of the rice stem borer at
different temperatures. The curve was fitted by hand.
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Fig. 3 . Duration of pupal period and velocity of pupal development of the rice 'stem borer at
different temperatures. The curve was fitted by hand.
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Fig. 4 . Relation between photoperiod and the percentage of diapause (larvae persisting more
than 60 days at 25C). in the trivoltine population. )
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Fig. 5 . Effects of chilling on the diapause of thé larvae in the overwintering generation. The

line was fitted by hand.
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Table 1. Effect of air temperature after low temperature treatment on the development of the rlce
stem borer, in the overwintering generation .

- Number of  Days of low tempera- Temperature of rearmg after  Number of  Total effective tempera-

larvae ture period (7 C) low temperature tréatment  females ture (day-degree) *
50 % 15T - 18 273 -
50 90 15 (20Days)—20T 20 250
50 ' 90 20C 19 265
50 90 " 20T (15Days) —25C 20 . 278
50 90 ©25C " 21 - 293

% The values were accumulated temperature above 10C.
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Fig. 6 . Photothermograph of the rice stem borer in the trivoltine population at chhi plain.
‘ Columns show total effective temperature. Solid circles represent the daylength.
Arrows indicate sensitive stage. c.d. show critical daylength for the induction of the di-
apause. Gi1, Gz and G3 show generation, G3-be and G3z-af indicate before and after over-
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Table 2 . Comparison of the total effective temperature éstimated (room) and values at Kochi plain
(field), and critical daylength estimated and daylength of sensitive stage at Kochi plain

Total effective temperature

Critical Daylength of
Generation (day-degree) ** | e y. .gt P

- daylength . sensitive stage

Room Field . :
G1 780 815 -.-14:09 14:32
G2 780 . 802 ., 14:09 14 :45
G3—be* 675 777 L 14109 - 13:24
G3—af* 250 251 L _ —_

* G3-be and G3-af show before and after overwintering.

* %k The values were accumulated temperature above 10TC. .
%%% The values are tlme from 22 minutes before sunrise to 23 mmutes after sunset '
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