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Abstract
Forcipomyia (Lasiohelea) taiwana is a diurnal insect. Its daily activities start in the morning and they reach their peak at noon

and in the afternoon. In this study, we measured the action spectrum of the phototactic response of F. taiwana in three time
periods: in the morning, at noon and in the afternoon. The results show that the female adults need a relatively high light intensity
to elicit their phototactic response in the morning, but require a lower light intensity for their response at noon and in the
afternoon, indicating that the female adults are less active in the morning but much more active around noon and in afternoon. The
light intensity to elicit the male’ s phototactic response was not significantly different in these three time periods. In terms of
action spectrum, both male and females are more sensitive to ultraviolet light than to visible light, especially the spectral region
between 330 and 340 nm for the females and 370 nm for the males.

[

GE:3
=K% (Forcipomyia taiwana) 2H1TH R & - BREGHEREHER  PFENFREHNSE - RILAHRDBIRF
CPFERNFE=EARRER  HEEZRERBETEATRZRECGEDLR - GRER - ERFHRIESESCARIEER A
CHEPFRNRRESHE ; #aRAAZEARRRMEEH CRASRERN - EEREMBHERRZEINCRIEE
A SR T SR BURUR R A330 ~ 340 nm - MAEMEA370 nm - BURIE - B ERRERIMNE - BEARNREKE -

Key words: Forcipomyia taiwana, phototaxis, ultraviolet
RASERE: SEME - B - R -
Full Text: ‘EPDF(0.67 MB)

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



s

SRS 29: 61-71 (2009)

E ISR TS Z TR ak

BRSBTS g

! BUEARRRSR 40227 EPHREBENE 250 37
¢ BUREARREBR 10017 SAMHBEIEB AR 1R

o H

Formosan Entomol. 29: 61-71 (2009)

% 8435 (Forcipomyia taiwana) #_p T8 B > FHEHERLNZp SR -9
EITELEEBOFHE o FPAFELABNERE P 22T IR B REE HE
BEES B AR R TS 2 R R R B EF IR 5 B FEVEA R O ER T

AR T ERT R AR

Da AR 6 FIR PR S Ak bR £ B
oo ARSI A SR £ 2 8 o e R

tep B2 BAR k£ 5 330~340

nm - @385 370nm > B A FRBER ML £ P R hBERLE -

BRERSD | 4 Aat - AR~ ok

Z
[l

/B 2 B (Forcipomyia
taiwana) WEPERK &S —f HAT RN Z B
a0 HH NGB A5G - FEIm B (e 2
ZWHINN - £ TR REE ) S - 2
wHERAITERIAAK (Chen et al., 1981; Tan
et al., 1989) - EERIE It NN - BEER
B R ST FR SR (Liu et al., 1964) » LI
2 BEKEALE BE » (LRGN » H D3
T SRS 2 Tt o BUEIRRRSE) I > SR
R MHE Y Ak B PR B AR SR LK

5 £} (Ceratopogonidae) £ & 1] {4

LN

e-mail: ecyang@ntu.edu.tw

CDC light trap #%% (Baylis et al., 1997,
Baylis et al., 1998; Rawlings et al., 1998;
Braverman et al., 1999) » 2 {#kiE7T AT {5 H
FENFHERFAE (Chang and Yeh, 1997) » B
IREBPRTATRRI ¥R A @M - AAm
TR il R DA S5 25 > HEEREHS 2 1 B
TEH#E1TES (phototaxis behavior) [ AJEEE
AR ERYESR » IRTEBUE O SR Sl
e R A -

— RIS > Radiy BB - mEbtT
B9 55 A BLG K R A B (Green, 1985;
Yang and Hung, 2001; Yang et al., 2003) °
M RO CaA S Anas SRl ~ Lt s BiE 2 AR

SEPBEETRZRIFGE 61



HEWIME ~ EEst AT RAT 2 CHk RIEGFTANE » IR
SCEDEZ U A 2 52 - M2 - Hak
HEAFE - #1522 EAHFEDCEERIE T - 21
PRESME ~ HEak K B AN FIREEERTHDECIE - P
BN SRS SR ~ BB IR ] © It
O% o IRIEHEY A - BRI R — K
ANFRIREE & (M B R R E E #E » TCH R
I E B AR KR A IREER 22 B HCK (Chen et
al., 1981)- MERL S AE S IRFER 2 B R A 22
TS B S I BRI S By B A (R 2 R
By ) A8 ) ] e (50 B2 e AT O A U 1 B 2 5 L
(Chang and Lee, 2001) * {E#AT BRI
2B AR AR (Yang et al.,
2003) ° HEHRIET H RSB S R T
BREE H By ks ? K > ARisels LR
2 ] HOEEE (300~600 nm) (Briscoe and
Chittka, 2001) 1z B —JK K& — & MI5[ L
S PRI MEHER S BT B 2 B NGB - DL
PRETZ I BRI ~ TR st Bt R » M b
Ho7E BB E R [R]R Es#A L o

MR E

— HEER
BERERR P A A R EREZ
R (Forcipomyia taiwana) MERY S >
HERL B TS ABIE R (25 cm x 25 cm x 25
cm) > Ll 10% FEKERE - BERIERE > L
PREE T BB 2 - B R AR S B R S
ALUEHE GBIEK : K = 1:50) BIEHE KH
F&EfEEE (Anabaena sp.) ZHEHSH (HK
3.8 cm ° [m 6 cm ZEHHEIEH - BIHE 10 ml)
Rl B E S FRERS 830 £ 1°C 70 = 10%
RH KOGHEE 12L : 12D 2@ ifA ERhE
B o MR e RATPHIE 2~3 BifaEy
AR 3 H - Hiha iR a R - il

62 BEEHS T NEFE Y

IR AE I AR E 858 (100 cm x 60
cm x 60 cm) 10 R R AR 0 LIETHE =
H fin 2 A s E et n 2 #2d5 o

s REREEERE 2 REGE

B R b E PR ks (MR e )
10 &> B ABRBEEN (B 9cm’ & 1cm)
A o AR (xenon arc lamp: XBO
1000W, Muller GmbH Elektronik-Optik
Co., Rheinfelden, Germany) Ffi#HA#E S
HI5R (polychromatic light) @ #&H neutral
density wedge filter (& fi ND wedge
filter > FINHIEFS 0~-3 log units) KRS
Vi 5@ B - K BLOE# (monochromator:
SP-150, Acton Research Co., Acton, MA,
USA) KRBT 2 R o LOCBEE
FOCEEAT D L Z B RORIRE H - SUEEE
— U AR MLE S 22 FLAR - e 2K
FE SRR C IR RO - I T 7 iE
ALY IR R b s PRI i 2 RS LUK
St (R > 840 nm) MREHEEN > EE#E
HIEE S4Bz 2 s s LIBC Bkad e R B 15 I - |
Mz B M E E R —#UFE (25 em x 30
cm x 40 cm) Ao 635 EEEEWAR 0 LU
O AR T (8 —) -

aRBEtET TR - FEH RS B R 2 K
(RIHOEIR I K5 8300~600 nm * & 10 nm 5
—[HIFE) o 12 A MG IR Re % > DAEE RSP
(LabVIEW, National Instruments, Inc., Austin,
TX, USA) ND wedge filter ()i » 5 % a4
R EMERRER 2 ecm WEMEIE > %
52 ND wedge filter i\ {&E 0 8% » B
5[ (photon flux) o F3%E 57— FoE Tl
BT BT 2 BB - EEERTE K
R RO 1k o esm BRI R ) LI s
HI%E#E (radiometer: S370 with Model 222



, Lab VIEW

s
S

MONITOR
N

7

CAMERA

_ ;/E_,%-MKJIE::EI J%&Zé«%l

—[ MONOCHROMATOR 1—] XENON ARC LAMP 1

ILLUMINATION
FIBERS

I
}
I
]
}
]
I
I
I
MlDGES !
I
]
I
]
I
]
]

Fig. 1. Schematic diagram of action spectrum measurement for Forcipomyia taiwana phototaxis.
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Fig. 2. Action spectra of Forcipomyia taiwana female phototaxis measured in three time intervals and on different
days, showing the minimal photon flux required to elicit a phototactic response at each wavelength. Each data
point of the sensitivity curves is shown as the mean + SD.
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Fig. 3. Action spectra of Forcipomyia taiwana female phototaxis measured in three time intervals showing the relative

spectral sensitivities of the F. taiwana female phototaxis, which were calculated from the data in the left
column. Each data point of the sensitivity curves is shown as the mean + SD.
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Fig. 4. Action spectra of Forcipomyia taiwana male phototaxis measured in three time intervals showing the minimal
photon flux required to elicit a phototactic response at each wavelength, and on different days. Each data point
of the sensitivity curves is shown as the mean + SD.
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Fig. 5. Action spectra of Forcipomyia taiwana male phototaxis measured in three time periods showing the relative
spectral sensitivities of the F. taiwana female phototaxis, which were calculated from the data in the left
column. Each data point of the sensitivity curves is shown as the mean + SD.
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The Action Spectrum of Phototactic Responses of Forcipomyia
(Lasiohelea) taiwana (Shiraki) (Diptera: Ceratopogonidae)

Wen-Yung Liu', En-Cheng Yang®', and Shae-Jinn Lee’
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ABSTRACT

Forcipomyia (Lasiohelea) taiwana is a diurnal insect. Its daily activities
start in the morning and they reach their peak at noon and in the afternoon. In
this study, we measured the action spectrum of the phototactic response of F.
taiwana in three time periods: in the morning, at noon and in the afternoon.
The results show that the female adults need a relatively high light intensity to
elicit their phototactic response in the morning, but require a lower light
intensity for their response at noon and in the afternoon, indicating that the
female adults are less active in the morning but much more active around noon
and in afternoon. The light intensity to elicit the male’s phototactic response
was not significantly different in these three time periods. In terms of action
spectrum, both male and females are more sensitive to ultraviolet light than to
visible light, especially the spectral region between 330 and 340 nm for the
females and 370 nm for the males.
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