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Abstract

Diaphanes citrinus Olivier is an autumn firefly species commonly found in low altitude
mountain areas of Taiwan, and it has become a potential species to promote firefly-watching
activity in these areas. In order to understand the life history of the species, both laboratory and
field investigations were conducted. Firstly, we collected male and female D. citrinus
individuals from Jiu-Fen-Er-Shan, Nantou County, and reared them to mating and laying stages
under laboratory conditions. The eggs were collected and incubated under the constant
conditions of temperature (23°C), relative humidity (80% + 5%), and the photoperiod of the light
dark ratio (L: D = 10: 14). A total of 59 hatched larvae were reared separately, and 31 of them
successfully emerged under the laboratory conditions. The durations of each life cycle stage
(including egg, larva, prepupa, pupa, and adult longevity) were 172.4 = 4.9 days, 186.7 £ 16.8
days, 3.8 £ 0.7 days, 11.0 + 4.7 days, 18.7 = 6.7 days, and completed mean generation time of
392.6 = 18.2 days. Secondly, the results of the field investigations illustrated that the adult
populations of D. citrinus occurred from October to November, and their peak appeared in mid to
late October. Therefore, both laboratory and field investigations suggested that D. citrinus has

only one generation per year. In this study, a total of seven genera, 10 species and 2,339 firefly
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individuals were recorded in the Jiu-Fen-Er-Shan sampling site. We recommend Abscondita

cerata (Olivier) and D. citrinus as the two main firefly-watching species in spring and autumn,

respectively.
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Flg. 1. The location of sampling site in Jiu-Fen-Er-Shan area.
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Table 1. The mean developmental duration for each life cycle stage of Diaphanes citrinus (mean

+ SD, days)
Sex n Egg Larva Prepupa Pupa Adult Total
Male 10 172.3+£3.6 169.3+4.2 3.7£05  12.6+13 16.0+£7.7 373.9+£7.2
Female 21 172.5+55 195.0+139 39+08 103+£56 200+59 401.6+14.6
All 31 1724+49 186.7+16.8 3.8+0.7 11.0+£47 18.7+£6.7  392.6+18.2

1 Egz43.8%
Larval 47.6%
Prepupa 1.0%
s Pupa 2.8%
== Adult 4.8%
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Fig. 2. The relative percentage of time required to finish each life cycle stage for Diaphanes citrinus.
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Fig. 3. Instar numbers for the larval stage of both male and female Diaphanes citrinus.
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Fig. 4. Characteristics of each life cycle stage for Diaphanes citrinus. A: egg; B: larva, dorsal
view; C: prepupa, lateral view; D: male pupa, lateral view; E: female pupa, lateral view;
F: male adult, dorsal view; G: male adult, ventral view; H: female adult, dorsal view; I:

female adult, ventral view.
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Table 4. Comparison of body length and body width of Diaphanes citrinus between individuals
bred in the laboratory and collected in the field (mean = SD, mm)

Sex Male Female
Laboratory Field Laboratory Field
(n=10) (n=12) (n=21) (n=06)

Length 13.18+1.17 14.47 +1.29 16.35+1.97 18.32 +£2.48
Width 3.40+0.19 4.46 +0.35 3.06+0.38 3.83+£0.54
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Fig. 5. The mean temperature and humidity of Jiu-Fen-Er-Shan during the sampling period from
March, 2016, to February, 2018.
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Table 5. The number of firefly individuals found in Jiu-Fen-Er-Shan

G S E U I AT A

Species Number of individuals Percentage
Drilaster olivieri 1 0.04%
Drilaster purpureicollis 1 0.04%
Abscondita anceyi 36 1.54%
Abscondita chinensis 4 0.17%
Abscondita cerata 2,124 90.81%
Luciola kagiana 15 0.64%
Aquatica ficta 38 1.62%
Curtos sauteri 29 1.24%
Diaphanes citrinus &5 3.63%
Pyrocoelia formosana 6 0.26%
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Table 7. Time of the occurrence of fireflies in Jiu-Fen-Er-Shan

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Abscondita anceyi I

Abscondita cerata ]

Aquatica ficta |
Diaphanes citrinus |

70

60 - I Male
[ Female

50 -
40 4

30 A

Number of individuals

20

Sep26 Oct04 Octll Octl8 Oct25 NovO0l Nov08 NovlI3

Time

6. 2018E9H26H 201841113 H B AN LG ~ LI B RS E KR e -
Fig. 6. The number of Diaphanes citrinus individual found in Jiu-Fen-Er-Shan during the

sampling period from September 26,2018, to November 13, 2018.
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