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Time measuring mechanism of
adult eclosion in the onion fly, Delia antiqua

Arai Tetsuo

Abstract

The adult eclosion in the onion fly, Delia antiqua (Diptera: Anthomyiidae) synchronized with the
environmental cycles and the time of emergence was determined as the stage of pupae. The peak of adult
eclosion were observed before and after light-on under 4L:20D~16L:8D. With photophases of 18h or longer,
it was observed at 4h~8h after light-on. With photophases of 10h or shorter, the emergence occrred 10~16
h after light-off when observed by an infrared-light emitter and a detector (GT-1, Takenaka Electronic
Industrial Co. Ltd.). When pupae were exposed to thermoperiod (warm phase: cool phase, each 12h), the
adult eclosion was observed at around temperature-rise in continuous darkness (DD) and continuous light
(LL) . The peak of adult eclosion occurred 10-14h after temperature-fall under warm phases of 6h or 12h
and 2-6h after temperature-fall under warm phase of 18h.

The peaks of adult eclosion were repeated at about 24h interval except transfer to LL when pupae were
transferred from cyclical conditions (photoperiod or thermoperiod) to constant external conditions,
suggesting the involvement of a circadian time-measuring mechanism phase-set by photoperiodic and
thermoperiodic signals. When pupae transferred from LL to DD (single signal of light-off), the peak of
emergence appeared every about 24h. It suggested temperature compensation that the emergence rhythm
was maintained with the cycle of about 24h irrespective of temperature.

The adult eclosion was observed under conditions where a photoperiod (12L:12D) and a thermoperiod
(25C:20C, each 12h) were combined in various phase angles. It was thought that the emergence time was
strongly influenced of thermoperiod, however, their interacting effect was observed under the treatments
with an un-naturally large phase angle between thermoperiod and photoperiod.
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TULAEP L TB Y PUEREZ O Pz 12k 3 5
HWOZEAHNL ) TH S, L—onhRIEFHED 6
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. BB BRI SHERICH B L, #a
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FWIEHTT TH A Z b, FUL L2 TOK S D
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R 5 DIRGDERD G A OIS HEL T
Wb EWwz b, ¥ XX AEobina engelhardti subtropica
(Arai. 1977) ®° % V) ¥ ) A Gampsocleis buergeri
(Arai, 1979¢). 7 U NAYEFF Bk 1987).
¥ 47 I < 3% FTeleogryllus occipitalis (3t
., 1998d) D &b, Y3 v Y a v 0Pk
(Pittendrigh. 1954) 7 &d T HIZ T, [H U
HiZkzdneEzohd, 7TAYAue )
(Hirai. 1969) 3 b4 (k. £%EE£) oML
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B 2005) OSMEITHED? SEORIEICES
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BRI ET Ly H% St TR i A3
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b X 7 4% 1) Homorocoryphus jezoensis (Arai. 1998b)
D&M, I H Y AINTOHROE O LT
FE. 1976a) R P (FrH. 1976b) LD X H i
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7= A XFNTOPMLRZNZ, SERE IR o
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WA EL-on It E A EL-onA’ 5 2 6
LI ZEHN/NE W EL —onfi P LA L 72
(K22) o F 72 ICL —onAY G- 2 5 5 ALEE,
T b bR E AP E 2 ohs &, WL
AN EAER L 7ze LA LIRIRAH O H R ICL
—on3G-Z HbN B &, WE LARISIMEO Y — 2
MBHBT 200, TOHOKEIGTTIZH 272D OF)
{23 & N ARTEAH O B IZIZ S > W TP L 72,
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