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Abstract

To study the behavior and life cycle efficiently, a new method to rear the aquatic larvae of Luciola ficta Olivier and a self-
designed apparatus for pupation were developed. The method, termed “fresh meat rearing method” , used crushed and freshly
cut meat of the water snail Cipangopaludina chinensis (Gray) to feed the firefly larvae, which were reared individually in plastic cups.
The number of instars varied between five and seven. The overall mortality was 53.75% for the larval stage. Mortality for each instar
was highest in the 1st (18.75%) and lowest in the 3rd (1.25%). An apparatus for pupation was made of floral foam and composed of
a cover and a platform which was channeled, punched and filled with foam crumbs. The apparatus was not put into the rearing
cups until the larvae reach the 5th instar. The landed larvae used the foam crumbs to build cocoons and pupated on the channels,
or made covers and pupated within the punched holes. The mortality for climbing larvae and the pupating larvae on these
apparatus was 8.75% and 1.25% respectively. The emergence rate was 100% and the adults successfully emerged without
damaging their elytra. Sex ratio was 1:1 and the body size of adults was not significantly different from the wild individuals. This
new rearing method and self-designed apparatus for pupation present the good approaches of life cycles for aquatic fireflies.

E=S

BBMMAKEEXBEGENTREALEIR  AMARRE —BEENBNNTEA— "HAEEZE" - TRFHACRANE
B - IR EREAREEEEAENEBMN—BRNBEMA - WRRIHERETE ; N ABRETERA53.75% ;
BRBATTRU-RNBES(18.75%) - —ikN2B2HE1.25%) - CRELUGTERERAME - @2 —ERFEaHEIEE - Fa
EERVEBELARN  THEBRE - BEHaEALRNE ZEENPHROSBER - BKEEZNE SN AR E R MA@
BB SRRENZIESENPIER - BKERECRBREZIETEDRIRE75%EE1.25% - MadJEFa EmINPE
MmAS A - PHEXRZEL00% - BE L ZMSEMIERL]L - HEREHEERBRBREEE - NHEEZEBTRMEREE
—ERFKEBEKBERRNHTIIA -

Key words: firefly, Luciola ficta, new rearing method, apparatus for pupation
FAfEE: EXE - =82 - WEBEE - tBEae
Full Text: EPDF(0.62 MB)

THEBBH 2 Browse all articles in archive: http://entsocjournal.yabee.com.tw



25

LR 26: 77-85 (2006)

Formosan Entomol. 26: 77-85 (2006)

fEHRE (Luciola ficta) FIH : HED ZHT5k

ffgs™ HHEH ArnEzsseretiRRsnn
B musEiesses 100 SIHREERIEG 1 %

T

552 EIR G RBRERE %

BA B RAAESE KEFZGEOITERLTE  AARERE AR RS EGH
Fik— “BRATE 0 BRFECMAGEE o WA AN E R ARREE
FAABBMG — D EERR - HEBNARILE s wEANERRCES
53.75% 5 B-# M 70 F A —# 4 & & 5 (18.75%) » = # 4h & = AK(1.25%)  1L37 & 0435
RBEBEMA 5 — AR FERTAZ FE LR VHBREA R L4 E 8
R o MALER & BB 1) & XAV R T4 BACE o BB 4 &G R R
AR e A ALY R R E RTAR A R FALH o AR R ERI T
F 59 B 8.75%5 1.25% o & T /£ -F & LR R RAG A ME » F4bFiE 100% o
AHFHZRERILE 11> AN RFAEEMEELZL - AFHFAAFT HRAAT
FAHLER 6 & —AERAA K AER KB A FRGIFHZ X o

BBBEST : R K& - HER AT EH S ALME -

Hi ik (Luciola ficta Olivier) s I& 58 e
= R K A R K P S Ol ) — fE (Ho and
Chiang, 1997; Yang, 1998a; Jeng et al.,
1999; Ho and Su, 2000) - = F 22 &R
K 3 FEERY 2,000 fH(McDermott, 1964) » £
a1 AT SCRR P A AR 0 e s 7K A AR
oS w Ak ER ~ B B8 EE (L. hydrophila
Jeng, Lai and Yang) ~ {5488 (L. substriata
Gorham) ~ JF (L. cruciata Motschulsky) ~
RRR(L. lateralis Motchulsky) Hil X K&
(L. owadai Saté and Kimura) (Saté and
Kimura, 1994; Jeng et al., 2003; Fu et al.,

U IN

e-mail: jenzonho@tesri.gov.tw

2004) - HZ Akt aa il » AR et Fi
K e 1% 0 [EBHEZ &M A (Yeh,
1999) -

1E B8 PN RZER AP FigE e R
R K bz — » FEEIFUEE - REER) K&
H ~ BEREEIRRIKIRAL ~ BB ~ Mtk
LR BHAAEEE » KIHEF IR
2O H&RED F(Yang, 1998b; Yeh, 1999;
Ho and Chiang, 2002) - Ohba (1981) &7f
T SRR BT A K FH PR R A S —
KA K i IR 7K FH PRI 0 - A1 AU
AR gRAR > R o i 3 e B A R R (L.

g 2k 77



ovalis Hope) » & g2 45 H] L2335 o #8
Lai et al. (1998)# % T HERRI ik 4
JNLAETIE » Jeng et al. (2003)7 5B £ 98 7 14
B (Luciola) Z 5y FEMAT » Wi 5E 2o B rE K
b LR > G R B R T B AT B Y R
B o AL o R S BN - FESEHEE A
TEG v gk e i s B S 3~10 FE > Zhsin]
RS N B » BB BRI K A R B BB
(Ho and Chiang, 2002; Jeng et al.,
2003) ° dE gk < RGBT - B -
BYRLF - (RE BEEE S HBARE A2 E H
FHITEEEI(Ho and Chiang, 1997, 2002;
Yeh, 1999; Lai, 2003) -

R K s midn 5 775 b DIREE S ek 2
filH /RS - HINEYHERE 2 728 7%
SR BH HE R AR 271 » fl Pyractomena
lucifera ~ Luciola discollis ~ Rhagophthalmus
ohbai ~ Pyrocoelia analis ~ Lamprigera sp.
FR R K B2 B3 /715 (Kaufmann, 1965;
Buschman, 1988; Ohba, 1997; Ohba and
Sim, 2000; Ho, 2003)% » £5EEEHA ShaasEl T
il H T1F - HAReSacik HAGIRE TR - K
A2 K koL B BIE T LA H A 7 7P R B G
HIhERIEZ » DUKIRRE ~ BERIB AR S A 2
e AR DS R R T - H
DISERSTT A Ll b - R EA Lt - i
HUH » %% 741t (Ohba, 1973, 1974, 1977,
1990, 1993; Kondo and Tanaka, 1989;
Katsuno, 2000) o [ff] % i ) < B 5 - 2R
15 H 2 B B R SR U735 LAk B 1 A (Ohba,
1973, 1974; Chang, 1994) » & )4 sE e EH
B o Rl » BB 10 £ o BRET S
43538 (Chang, 1994; Chen and Chen,
1997; Chang and Yang, 1998; Chen, 1999;
Yeh, 1999; Ho and Chiang, 2002) - {H & f%

=R

B LR BRI — > X ERERH LI 1R

78 BEEHE_TABHE—

B Z gt > B AR Y BRI e o (KB
B R a2 EIEEVE - BATHIEERET Y8
f§i 7 B e LB LR & DURR Sk ERE(bif 2
I » 37 o B 6 B AL X - ) It B
% o JIREIR i H A TS B B dh e b R iR
DIE B Ak A s K PR B TAF 2 FE B 22
# o

PR 5 1 5 IR S B RO 1 B PR AT (24°00°
N 5 121°038" E) sk ER Atk - Hik
RIS KA > K 60 m TAY) 2 m - fi> 2001
FEPY H B # A4 2 E » AE R RS SR
B M > O S TR A AR FUaRE ]
R o bR H R IRIRFFSE = » 3 1A i i Y
o BEE PR ORAROL x W x D = 6.0
cm x 4.0 cm x 0.6 c)FJ¥EBES S (50 ml)
W - (o H R AE DR FLB R > e HEUE A2 IR
(iR > I AR ZE B H - (F RS F &bl o

¥ Ho and Chiang (2002)Z i 5 i
2 o i 10 sk R —KE N.200 > 73 hlHE5E
e > R LR NG — ) mk DL B Bl > 413
80 EHE ; —Hn i E I AE B & (250
ml > S 6 cm o JEKAREE 8 em > BHELE
9.5 cm) > LLRg 5 BR 5 SR ER H AR KAS 002 I
Sffi(reverse osmosis systems ; L5 HE RO
AR 1% » 1F R S Et K » HoKE
R $E pH 6.8~7.0~EE)E 53.1~56.4 us
/ em ~ REE 22.3~24.6% ~ {&E 0.08 NTU »
il R P OREF 2 em KA o FHETIERY EHER
(Cipangopaludina chinensis (Gray))A » tJ)
RN > BB s > REHER) 3 mg o fRHE
LATBREMRE 1 ) BRI » FEHRE /K BEOR R 5¢
FABEAH - HIRBIBREE - TGRS
BEK o R RIREOKER BRI » P&
HHTE A  REER R E Y& RE—
Koo g AT LRCHFRUL - BB s
UE 7R RS TRRNETE ) o SR AE — A~D -



B— HRFEL AEEKENRITRA  HRFEEFRIMNE ; B : RRASHBLIREREE ; C 1 EAFBAHE
A D: MaETER 5 E - AR ERRMUIRE S B LIEFRABEEL) -
Fig. 1. The design and procedure of “Fresh Meat Rearing Method.” A. add clear water in container; B: remove
larvae by pipette before feeding; C. put fresh meat of Cipangopaludina chinensis (Gray) into the container;
D. larvae feeding on the prey; E. put the apparatus for pupation into the container; F. put the cup cover onto
the container.
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Fig. 2. Self-designed apparatus made of floral foam for pupation for L. fita. (A. cover, B. platform)
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Fig. 3. Mortality of each life stage of L. fifca reared using “fresh meat method” under room temperature.
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ABSTRACT

To study the behavior and life cycle efficiently, a new method to rear the
aquatic larvae of Luciola ficta Olivier and a self-designed apparatus for
pupation were developed. The method, termed “fresh meat rearing method” ,
used crushed and freshly cut meat of the water snail Cipangopaludina
chinensis (Gray) to feed the firefly larvae, which were reared individually in
plastic cups. The number of instars varied between five and seven. The
overall mortality was 53.75% for the larval stage. Mortality for each instar
was highest in the 1% (18.75%) and lowest in the 3™ (1.25%). An apparatus for
pupation was made of floral foam and composed of a cover and a platform
which was channeled, punched and filled with foam crumbs. The apparatus
was not put into the rearing cups until the larvae reach the 5% instar. The
landed larvae used the foam crumbs to build cocoons and pupated on the
channels, or made covers and pupated within the punched holes. The
mortality for climbing larvae and the pupating larvae on these apparatus
was 8.75% and 1.25% respectively. The emergence rate was 100% and the
adults successfully emerged without damaging their elytra. Sex ratio was 1:1
and the body size of adults was not significantly different from the wild
individuals. This new rearing method and self-designed apparatus for
pupation present the good approaches of life cycles for aquatic fireflies.

Key words: firefly, Luciola ficta, new rearing method, apparatus for
pupation

SRR AL 85





