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Abstract

The time of egg hatch in firefly, Luciola lateralis Motschulsky (Coleoptera: Lampyridae) was observed
under LD 12:12 (12h light: 12h dark) at 30, 25, 20 and 15°C. Most eggs hatched at every temperature
during the dark period. The peak of egg hatching appeared within 2h after light-off signal at 20 and 15
C and was delayed by higher temperature. The variation in egg hatching became large at 15C.

Egg hatching time was studied under thermoperiod (warm phase and cool phase, each 12h) in
continuous light (LL) and continuous darkness (DD). Egg hatching was appeared during cool phase
under LL and DD. Under thermoperiod (25: 20°C, each 12h), the peak of egg hatching in LL was delayed

for DD.
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Fig.1 Hatching pattern under LD 12:12 at 25C. A:
photoperiod of the start from light period.
B: photoperiod of the start from dark pe-
riod.
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Fig.2 Hatching pattern under LD 12:12 at 30, 20 and 15C.
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Fig.4 Hatching pattern under LD 12:12 (A) and under the shift to continuous light (B) at 25C.
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Fig.5b Hatching pattern under thermoperiod

(warm phase: cool phase, each 12h). ABCD:
25 and 20°C. EF: 25 and 15C. AB: continu-
ous darkness. CDEF: continuous light.
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Fig.6 Hatching time under thermoperiod (warm
phase: cool phase, each 12h). A: 25 and 20
‘C under continuous darkness. B: 25 and 20
C under continuous light. C: 25 and 15C
under continuous light.

BEOEE R L. SOZ ki, WbERIZIREEH
WKXEE NG5, IOEFLREIEKELTBY,
BERHIEELZVWIEERLTNS,

ZE

ANA T ERY VOIRIZ. SEEEARIRE B FER L
THAL L., ZDIF L A EHBEHP F 721 ERA P
BEIN, L LI b 3y — v %2 EERE BT
T5L, BREEVEFICEEREC L TR{LITEID
BRINLEOTIZR L, BT ZIMEEMEETFRIL
2D XS, BT 2 IMRBAOK T A RTICHEL
BAEPEICHELTWE, 202 &id, A7 K%
VORALEZNE, BRBREDOETICL o THEIT A
IR T B AN TWAZ L AR L TWA,

121 : 12D OB B W TIZ E A EHREHFIC
BLT 245, mOIKREVBLOE— 2L, 30CTH
—BEDIE 5% 8 —10FFH. 25T T2— 4R, 20T L
I5C TR 2EMUAICALNRTE Y, BRIZEEL
oTWh, "R VOERIE, BdF o724
TEEE S, WEICEIN L., JNIKLOEDOKEIZE
AT B, BRI L BIORE HERLKILITE~D
HEIAD LN VY, YHOEBRH & OBIRT
HEEOBLFECHTH Y, BIRIZBOEFELT
B LR, H-ROEE O RIS BN, FL
BAHFSERTEL ZADTII 2wk tEZLNS,



~A 4 F# )V Luciola lateralis Motschulsky (Coleoptera: Lampyridae) O¥LEE%]

BERMOL & T, B ERT 2ERMEPICIZ
EAEDRL L, BiRMEIKBHEDOEDNS COM
4. LL CORMLD Y —22°DD X WBh 5 DI,
BEEINNESVWZ LICLZEEETESDEENR
RHND TR RV LEZOND, BEHEHLL T
HoTHREENFIOCICR S L, REBTH 2N
DAt E— s BRoNEZ DS, BERES
2 & o THRENT 25 SR ZRE RN, BER
FOREZEIZI-TERDBIEIFEZONS, D
REBOFHICBITA7A(6 ) DERBRRDOF
¥13254C (21.3C). HEEREBEDOFHIZ17.2T
(129C) Thh, BELBREDREZIIL2T (8.4
T) THb, HHE (N40°46") BT B~L 7K
FIVERHEOFEEIZ6 A TH»S 7 AT, BT
DOFLIZ, B2 5 2 —4BMICE—-22Rohd
EHEBEIEND, IHOR (N34°107) (2B 2BHD
ZHERZT7TALEPHTHEH. 7T AOHEERROFE
¥1328.6C. ABRERBOFHII23.0CT, HEL
REDREZEIS6CTHALZ s, ILORKD
NA TR VI ERRFELFAROMEZ2FE-> TS
L35 E, K4 — SREEICHMEDO Y — 2 A5
FTEOTREVIEEILNS,

TEREZIRE (B S 2 R IC Y —h 71 T~
VAXLHDEET B EIE, ZLOBRRICBVTHRE
ENTWA (Saunders, 2002), ~NA 7 K& )V OR
LRERDPEIZH — A T4 7 ) AL HEE LT
5% 61, BAHNEGD> S EERENOBITICBY
TR X LDFHRPBEINL T THHH, 4
EOKERP O ZOHMEPHBIIRT I L3 TE b0
720 L L FigdlzR$ & 912, BHEEEHMA» S LL
BT LZEA, BboE—21310TH o 724,
P—HF4 T I XLDEGERBLTNSE, 20D
MEIOEHTLE, LLICBISHTESY X2
DHEATHERIZ2ARM L Y B, AR IIH25.58H
BELEZEXONG, BEEEHCIBIBY—HT47T
YU AXALORMEICBNT, HITHOEY TH L H
BITHOEYTH A ML > TLL & DD & TRIG
HHRLY, HITEOEYTIX, LL TH—F 74
7Y XLDORMFEL, DD TREL R D, BIT
WOEYTIZ, FORIIZLL THL DD TEL %
% (Aschoff, 1960), ~A 7 K& VIZHEITHETH B
Z &6, Aschoff DFERIICES LALE S L,
LLTOH =" 74TV I RALOFMEIEL 2513
PT, SEOERLABL TS, 2O LhbA
47 Ky VORI OREZT —-H T4 T ) X
LADEE LTHBY, LLIZBWTELY X 405565
THIERERBELTNS,

ANATRZ VO, 1T ALK T 5,
HEIZHPLRBET DL, BEIEV, Zh@w 2
LR EEFEL DI, KEOBLICE o7

DTHAI)o BDBEBEORHVEHITELICKLLT S
ZEix. B AFA(Arai, 1977) %R F Y 1) A (Arai,
1979) oL TCHONTWAE, YA avls
% NI Drosophila pseudoobscura (Bruce, 1960)
DIULSEIHITELIZERTHH, e XAFARL L
ARk, ZRPOSTUEL 2 TORDbLPVREESS
7ol RLBEOEVRHEFICILLZEEZLDL
Nb, NAFEIMIBWT, BT Clcghhiz
KOFIZAZ1-ORBROBREIZIZLAEZVWEE
ZAENBD, ERPOLFLIZODFEDORETHA
Jo TLHEMHMUED I T EORMMSEEFS
b, WHEICHET 2 ECH L EREH B EEZ
bihd,

Boid, 4, BEoX - ELBAORK - BOFP,
RERTE, REOIPRLGH, HALBYLER L,
SEXELBITCERNT S5, AN T EY VORI,
HOBEZR EOKBICEZ S A5 R EOREIZINE E
AT B, ThiE, DYROEBEFHIKFDIZD,
LR AR PR P DA FIFFTICREYT 57201243
BIlhoTwh, T2 EIRES 2\ IR EEICE
W, BEOBVIKBHIERSTE LTELZR
WEwzib,

BARICERTHH 7 VI, BEEEL SN TE
0., SEIKPTEFT LI AT KN, 7
Y VKR WL cruciata & 7 A Y<K I IV L.
owadai M.Sato et Kimur ® 3BEOAIFH LN
TEY, 2OMIIBEEDFIVTHDL (REF VY
R Y IVEFFERT. 2004), BEEDIZE A EDKRF VI,
BR, ShH, B, RROTRTORT — I TiRo 28R
BTERLTB), BINRFTIIEORD LLLPT
H5, BIEBAIZE o 2 FAROCNA TR VAEDHR
HTH L0, EREFIEICR-oT-RETHEZ L
2o, BERINORIREIZ., BE LV EXBELLD
EBEDITH)PH LI EEZ LN,

5 A3CEk

1) FHEER 1975 IH I INTOEFERICH
LNAHEAY XL HEGHBWRRZEREE
19:253-259

2) Arai T. 1977. Effects of the daily cycles of
light and temperature on hatchability and
hatching time in Metrioptera hime Furukawa
(Orthoptera: Tettigoniidae). KONTYU 45:107-
120.

3) Arai, T. 1979. Effects of daily cycles of light
and temperature on hatching in Gampsocleis
buergeri de Hann (Orthoptera: Tettigoniidae).
Jap. J. Ecol. 29:49-55.

4) FHEFER 1987 T UNLTVE FFOSLEL

KRR 25:9-11



W RSP RS A R A S AR R R

5) Arai, T. 1998a. Effects of photoperiod and
thermoperiod on hatching rhythm in Homo-
rocoryphus jezoensis Matsumura et Shiraki

(Orthoptera: Tettigoniidae). Entomological
Science. 1:491-494.
6) FrHEE 1998, A7 rvatoF

Teleogryllus occipitalis & ¥~ F 24 o ¥
Gryllodes supplicus (Orthoptera: Gryllidae) ®
BALRRICH T2 AN RERHOLE
29:1-25

7) HALR, ERE. HR— 1994 <V EL
% Notonecta triguttata(Hemiptera: Noctone-
ctidae) OF(LY X4 HAICHEWREHFESP
36:25-27

8) Aschoff, J. 1960. Exogenous and endogenous
components in circadian rhythms. Cold Spring
Harbor Symp. Quant. Biol. 25:11-28.

9) Bruce,V.G. 1960. Environmental entrainment
of circadian rhythms. Cold Spring Harbor
Symp. Quant. Biol. 25:29-48.

10) Edwards, D.K. 1964. Activity rhythms of
lepidopterous defoliators. 1[I . Halisidota
argentata Pack. (Arctidae), and Nepytia
phantasmaria Sthr. (Geometridae). Can. J.
Zool. 42:939-958.

11) Kalmus, H. 1938. Tagesperodish verlaufende
Vorgange an der Stbhueschrecke (Dixippus
morosus) und ihre experimentelle beeinflu-
ssung. Z. vergl. Physiol. 25:494-508.

12) Minis, D.H. and Pittendrigh, C.S. 1968.
Circadian oscillation controlling hatching: its
ontogeny during embryogenesis of a moth.
Science, Wash. 159:534-536.

13) Nayar, J.K., Samarawickrema, W.A. and
Sauerman, D.M.Jr. 1973. Photoperiodic control
of egg hatching in the mosquito Mansonia
titilans. Ann. Entomol. Soc. Am. 66:831-835.

14) Ridiford, L.M. and Johnson, L.K. 1971.
Synchronization of hatching of Antheraes
pernyl eggs. Proc. M Vlith int. Congr. Ent.
Moscow 1:431-432. ‘

15) EAARIEE 1975 DU F U7 INOEEE A
FYIBYAHTHOREE BXRCHEWER
HEEREE 19:35-40

16) Saunders, D.S. 2002. Insect clocks. Elsevier
Amsterdam. 560pp.

17) Shimizu, T. and Masaki, S. 1997. Daily time
of hatching in Nemobiinae crickets. Jpn. J.
Ent. 65:335-342.

18) Tanaka, S. 1961. Tudies on yhe rhythmicity

5315 (2000)

of hatching in silkworm eggs, Bombyx mori L.
J. Fac. Text. Sce. Technol. Shinshu Univ. Ser.
E., Agric. Seic. 5:69-123.

19) ®EST v VRS VERGERT 2004 K VER
AEHARTT 112pp

20) Tomioka, K., Wakatsuki, T., Shimono, K.
and Chiba, Y. 1991. Circadian control of hatch-
ing in the cricket, Gryllus bimaculatus., J.
Insect Physiol. 5:365-371.

21) White, T.C.R. 1968. Hatching of eggs of
Cardiaspina densitexta(Homoptera, Psyllidae)
in relation to light and temperature. J. Insect.
Physiol. 14:1847-1859.



