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Abstract

Luciola lateralis inhabits the various parts of Japan and their habitats are conserved. In this paper
we show the threshold of development, thermal constant, diapause presence and breaking diapause
caused by the low temperature, by a breeding experiment. These are necessary in guessing a life cycle
of L. lateralis. As a result, there is a strong positive correlation between the velocity of development
(1/Days) and temperature, at egg, 1%, 2" and 3" instar. On the other hand, there is strong negative
correlation at 4™ instar. It’s indicates that L. lateralis larva had diapause at 4" instar. In addition, it is
considered that photo period did not participate in a diapause start. The 4™ instar of L.lateralis, it was
thought that the diapause breaking occurred because of low temperature less than 10°C of 90 days.
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Tablel. Mean days of L.lateralis developmental stages at various temperatures & two photoperiods.

Photoperiod Temperature("C) Days of eggs

Days of lavae

1st instar 2nd instar 3rdinstar  4thinstar  Last instar

24 22.0 (155) 13.0 (117) 8.9 (116) 12.3(105)  89.7 (40) 2.3 (12)
22 323 (5)) 20.3 (24) 10.5 (24) 13.6 (24) 67.1 (15)

14L10D 20 30.1 (142) 17.2 (124) 146 (124) 17.5(102) 67.0(78) 5.4 (38)
18 33.6 (145) 21.1(126) 17.8 (126) 184 (102) 385(73) 311 (47)
16 38.5 (152) 29.0 (130) 30.9 (130)  29.8 (89) 31.4 (66)
14 58.2 (104) 58.2(45) 320(22) 192
23 29.3 (71) 14.0 (55) 10.1 (55) 10.7 (47) 61.7 (19)

12L12D. 20 30.9 (198) 17.1(183) 14.4 (110) 17.1 (60)
17 31.0 (133) 20.0 (113) 19.8 (62)
14 58.2 (101)

* () shows number of individuals.
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Fig.1. Relationship between velocity of development (1/Days)
and temperature of egg, 1% instar, 2" instar and 3™ instar of

L.lateralis.

0.12

4 instar
0.1

0.08

0.06

y=-0.0024x+ 0.0678
0.04

0.02 \

Velocity of development (1/Days)

0 1 1 1 1
0 5 10 15 20 25
Temperature (C)

Fig.2. Relationship between velocity of development (1/Days)
and temperature of 4th instar of L.lateralis.

Table2. Regression of velocity of development (V) at each stage to temperature(T) for L.lateralis, correlation coefficient,

temperatures, threshold of development and thermal constant.

Stage Regression equation  Corerelation coefficient (r2) Temperature(°C) Threshold of development(°C) ~ Thermal constant (degree-days)
egg V=0.0027T-0.0196 0.9296 23.6,19.8,19.8,17.8,17.1, 159, 141, 14.0 73 3619

1st instar V=0.0057T-0.055 0.9431 23.6,23.1,19.8,19.8,17.8,17.1, 159, 14.1 9.6 186.0

2ndinstar ~ V=0.0088T-0.1012 0.9651 236,21.5,19.8,17.8,15.9,14.1,23.1,19.8,17.1 115 1124

3rdinstar ~ V=0.0068T-0.0733 0.9154 236,231,215,19.8,19.8,17.8,159 10.7 1485

4thinstar ~ V=-0.0024T+0.0678 0.8391 236,215,19.8,17.8,15.9,23.1
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Fig.3. Days of 4" instar periods of L.lateralis after two
low-temperatures treatment at various days. There is significantly
different between a and b (Steel test, P<0.05).
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