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Effect of Water temperature on the Climbing up of Larvae of Firefly,
Luciola lateralis (Coleoptera: Lampyridae)

Oh, Hong—Sik1, Young—Kook Kang2 and Sang—Ho Nam?*
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ABSTRACT : This study was conducted to investigate the relationship between the climbing up event
of Luciola lateralis larvae and water temperature. In the laboratory condition, the larvae did not come
out of water at constant temperature condition of 19.3 +0.3C and tried to climb up at varying temperature
condition of 20~22°C (mean temperature 20.9 +0.9°C) without success. However, they climbed up at
constant temperature condition of 20.8 + 0.6C. The frequency of the larval climbing up was highest
as 63.6% at 20~21°C. The most larvae climbed up at approximately 21°C of average daily water temperature,
In the natural condition, the larvae climbed up at 19.8~21.7°C and the frequency of the larval climbing
up was high as 80.4% at 20~21C. The larval climbing up was also little observed at 19~20C at which
no larval climbing up was found in the laboratory experiment. No larvae attempted to climb up when
water temperature was below 19C and above 22°C. It took 18 days from climbing up of larvae to appearance
of adults. In its habitat, the range of water temperature required for larvae to climb up is assumed to
be 19.6~21.8°C and the most suitable water temperature may be 20.4 +2.3°C. Therefore, the range of
water temperature required for larvae to climb up is assumed to be 19.8~21.7C, and the suitable water
temperature range for larvae may be 20~21°C, and the most suitable temperature is thought to be 21°C.
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Fig. 1. Water temperature for the larvae to climb up in habitat were measured at Wolhyeon village, Seolcheon-myeon, Muju-gun in
2005 and In 2007, Water temperature for the larvae to climb up in the natural condition was measured at Geumam-ri, Dongi-myeon,

Okcheon-gun in Korea.
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Fig. 2. Rearing cage for experiment on the climbing up of L.
lateralis larva in the growth chamber.
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Fig. 3. Water temperature during the observation of the climbing-up larva of L. lateralis in Lab. condition (19~22C). A larva did
not climb up at 19.3+0.3C in section 1, did not come out of water and tried to climb up at 20.9+0.9C in Section 2 and climbed

up at 20.8+0.6C in section 3.

Table 1. The number of Individuals on water temperature of the climbing up- larva of L. lateralis in Lab. condition (19~227C) and

in natural habitat, Geumam-ri area

W.T. (T) 19 19.8 20.2 20.6 21.0 213 21.7 22 Total (N.A.)
N. Lab. 0 0 24 9 16 24 4 0 77 (77)
N. Nat. 0 5 16 44 23 11 3 0 102 (84)

Note : W.T., water temperature N. Lab., No. of individuals in Laboratory condition N. Nat., No. of individuals in natural habitat ;

N.A., No. of individuals of eclosion into adult.
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Fig. 4. Water temperature and the frequency of the climbing-up Fig. 5. The relationship between water temperature and the
larvae of L. lateralis in Lab. condition (L, 19~227C) and in natural number of L. lateralis larvae climbed up during the survey

habitat, Geumam-ri area (N). period in Lab. condition (19~227C).
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Table 2. Average water temperature in a day and the number of L. lateralis larvae climbed up during the survey period in Lab.
condition (19~227C)

Observation periods(month/day)

W.T. (C)
1/3 1/5 1/6 177 18 1/9 /11 /12 1/13 1/14 1/16
19 1
20 1 8 7 4 4 3 2
21 6 4 7
WT. (C) Observation periods(month/day)
1/17 1/18 1/19 120 1/22 124 1/25 2/1 22 2/5 Total
19 1 4 6
20 6 2 4 3 44
21 3 5 1 1 27

Note : W.T., water temperature.
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Fig. 6. The relationship between water temperature and the number of L. lateralis larvae climbed up during the survey period in natural

condition.

Table 3. Average water temperature in a day and the number of L. lateralis larvae climbed up during the survey period in natural condition

W.T. Observation periods (month/day)
() 6/25 6/26 6/27 6/28 6/29 6/30 71 772 7/3 7/4 7/5 Total
19 3 3 16 22
20 16 5 15 15 4 11 66
21 3 11 14
Note : W.T., water temperature.

Table 4. The period from the climb of L. lateralis larvae to the appearance of adult to each individual in Lab. condition (19~227C)

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Ave.

D 19 18 15 15 19 18 18 18 20 20 19 18 18 18 20 184£1.2
Note : N, No. of individuals D, Taken period (days); Ave., Average.
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Table 5. Average water temperature during 18 days from the appearance period of adult, L. lateralis for assume water temperature

of the climbing-up larva in wolhyeon village (2003)

M/D 6/15 6/16 6/17 6/18 6/19 6/20 6/21 6/22 6/23 6/25 6/26 6/27 6/28
W.T. (C) | 19.622 | 19.642 | 19.742 | 19.7£2 | 19.8+2 | 20.042 |20.142.2|20.4+2.3|20.842.4|21.142.5|21.442.6|21.7+2.7|21.8+2.7
Note : M/D, month/day; W.T., water temperature.
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