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FIE gk (Heliothis armigera) W20 B 1

2 ®F — H & A
A BRI TR ~ 4 7

(B A1 1989 55 12 A 16 A)

14 E

FIAMEER (Electroretinogram, ERG) ¥R #fE (retinular cell) fEfyzzsgk: (intra-
cellular recording method) » BFFMEIR (Heliothis armigera) BWIRZ HMBRICE (spectral
sensitivity)

BU322nm ZE 701 nm FRIRBIFMEIRE RS e (spectral sensitivity curve)
do BEA3IERARER (2 max) » £/ 349nm  CEAXHS) » 491 mm (EeXHS) R
559 nm (#EXHD) o MARGKEER  ABHEeEEOREMNITE » TTARBIRKSEN
p A

B EZEE » T | BNRIREER R RS ) BEREeR&aRMR
i EENRERIE (secondary response) o

(PR © BINTUR > JGRRLE » IR - MEEE » A

S22,

5]

i

FEMEAME L B2 EE (superposition) #HREYERE W3] (apposition) HiRZ M4
HARHIEG o R 0 BEH (crystalline tract) B gAY  (migrating pigments) €
¥ MRAMRLERES > i K8 (rhabdom) B[R (crystalline cone) HHIEEMTH
(Struwe, 1973; Yagi and Koyama, 1963) - @tz 4t » M B ETS LEAMMEEE (col-
our vision) » #ENERE A RIGE) » MIKEAERSZREIES (Obara, 1970; Swihart, 1971) o i
PIEAREEZER » WIER L B S0 REN G EZ KA 2 S BRI RS
BHHE - SNBHFEFERYBEIEFELES - E—F REBARE -

M oE R’ H &

% AR AL TR A B P e A B S LSRR B BRI EAR b o FERMCKEEZ T » DUNTIRI 2248
R ETMRZ A DMEBAKBREZA o ARBHEAFMTBETMERZM « HARSZ
ATk REREZWRZ (Wu, 1989) o

KRBT AZ K BIFIAFIE (xenon arc lamp) Figs v (300w) » kiR g
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% (monochromatic colour filter) %/ (neutral density filter) |MB2 (white
light) (Meyer-Rochow, 1981; Wu, 1989) o 55 & JtFB 4 M B S » ARMEHREL 2.0
mm £ 95cm WHEEEY (quartz guide) » BUSE ML o RAFRIEEE G0 » FARAEAL
i lem BEFERHZ o

KIEER 4 W B 16 M BmEatiieE - REBNES S 322, 340, 349, 360,
380, 400, 432, 460, 491, 520, 559, 591, 620, 649 % 701 nm o

(T % Fr ZETRE Fr AR B (R MRS U (log) SR ZO@BRELINES » AW AE MR # (radiome
ter U.T.1L) JSEEERGEAILHE o EAER T2 RS Cellig) FHErMAARS 300 msec o

fE—AE R ATETS () BALATH » JERE iR 30 2B bl iR 205 s IR » LT (Rt
BER/NRANZEA -

G @& #%

(1#EEEE (Electroretinogram, ERG) Fi#k

DAt 20 pm 2SS R E R E L2 ER L DEEMEIE (micromanipulator) IR
FHETLA » F— B — R ED RN —Z IR A% P2 ERG > B BHMERES | ZMEBRA
me o TR GRS o MEBE VR » EVRASRIE ) DIBRA ERG Rk e

(20} PY AL %

LI 0.1~0.5 pm ¥Ei 3M KCl 2 EE (Seiibieis 100~150 mega ohm) » S T
MEE > MILAHEE SR (resting potential) (—30~—40mV) » AAEZSHA - Kk
BANEEREREER -

mzn R ERG SilA2 o8k ol a il - RIBHHEAY ERG sUEB) R - 751558 30 7
Gl RS EIER » SR RRICRE R 4 MG 5 B ORI R M R SRS R o B —JZ IR

» AR 30 BETEEST T —RZ el (Wu, 1989) o

R0 (EIERAEERERNEE) 22 MERARE » TUEERNB—I  BER—HEAR
W TS B BRI  DEETEIREERET P WABEHHREN -

& FREERkME (spectral semsitivity) Z{EHE

WIRKR 30 S-GERYRS I » SOk AL E RRE 2 & RIBAaIREs » Btz ERG ®fL » 5t
5 7 JE(E (Green and Cosens, 1983) » 3 2% Hfi] ik B — S R #7 (intensity-response curve)
) RIS SRS (E (criterion response) o DUHLEZ BIBEN B ZRBMEE (relative sen-
sitivity) (Green and Cosens, 1983; Wu, 1989) » A EREEC IS RE 2 ([EHBEE T
SRR (spectral sensitivity) o

o ES

6 ERG

SEKE RIS AZZ IR DU IMBRTE L 2 & 0Bt - WTLIE S| B (monophasic) KRR
o JIVEFHS > ERG BN » EwslE5E ERG B (optic ganglion) #4:Z KIE
(Eguchi%s » 1982) Tz 2R o

FEEEZNRE (IR EMSEREN) BEEARE (log I=0)» MUKZERREEL log %
SRS o FUCTR B — ROE AN — o B —  BEARHRKER AT » (AhTTE N ERG IR E X
B SN o MR 2 DR E (i log I=—1 % 0.0) » 3t ERG ZX/ANAER
m (E—) o
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Fig. 1. ERGs’ response-intensity curve. Whole light intensity (logI):
0 to —2.8; average V/log. I curve with standard deviation bars.
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Fig. 2. 4 ERG’s response-intensity curves. Wavelength: 349, 460, 560, 701 nm.
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6 HBE-—-BHmREEELL

DS BB EEARMERA » IRAZELEME—351:5mV (#=8) « ULAERR
WRBERNM » FIS2ESEMSSEMRESRBLER (monophasic depolarization) o Hi%E)
TBALIRBE 3 B Y R/ IN TR I o
6 SRR

16 EX2EREMERERNCGEEZT » RIBEE » At EHIKERE » SERE I ES
o

BEHA—FERZ O KE - BCRIBERE R - FiEEMN ERG &K s K2 » &/ B8
R ARER  ARRRENEARMEIREENRS ERG KEEZSEL o HNAR » BERRERE
BEX2ER  BHMT B EYEH 5 R R E — K R R R A B AR — N iR A
ﬁ a

7 ERG B » HEKEEEERES 10mV » BHHGE NS =M 18 % ERG ZHEEIE
P2 REJEERE T » WM B ICA = o RAEYE (Amax) 7 559 nm (#fok) Bm - #&
24 491 nm (BfaY) & 349nm (EEY¥) o
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Fig. 3. Spectral response curve of the compound eye as determined by
ERG response. log. I=0

fe log I=—1 -2 ZHREN » PAFA—HAEEZ &8I R2 ORI R BT 2 i A S B
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Fig. 4. Spectral sensitivity curves of retinular cell of the cotton
bollworm.
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BRERZYENE (light adaptation) BEEHFEREZLHETIREBAES WEREEREBLS
(inward pigment movement) » {FHIRE 4B E 2 3275 (Bernbard and Ottoson, 1960;
Struwe, 1973) o REE BIE BN » 247 30 82 5% E (dark adaptation) » JET LAk
ERRECHZBIME (Struwe, 1973) o

AEEBBTAZ CRERWTHE—EEH » YR log =0 £—1.0 2/ » ERG BEHZFEE
% (plateau) NI » NELHER R BRICHRIMIE LA AR o

1t ERG ZURETE » HEAMEANIE » SXER Autrum 2 5EBREREN (slow type
of compound eye) (Autrum, 1958) o

R > Anadevidia peponis ¥ Y2 KIEEH =1 » 3 2max 5 460 nm > HF% 5 500
nm > FRE 420 nm > LN B ERIE » (B Mamestra brassicaelis » H 1max {HARE
460 nm » MELEFER B KADKFE > (k%5580 nm, 560 nm, 380 nm (&445¢) (Eguchi et al.
»1982) o

EAERZ ERG flghh » AMBEHARRYRBENMKIE (Heliothis armigera) 1max H=
B > BIR 520% 591 nm (BEfE) » 460 = 520 nm (# &%) B 340 = 360 nm (EA) o

FREERBWINEZGERS » RRZES » RUMEwRLHE ERG Fifs 2 k8 » FLIEM
JARRLEREFIE - IR H A2 (colour receptor cell) (Autrum and Von Zwhel,
1964; Goldsmith and Fernandez, 1968; Laughlin ef al., 1980; Nosaki, 1969) o HEHMNERG
PBZ HAEE RS IR B /e 2 MM (UL V. receptor cell) o #4588 % 20 5 ERGE 578
ZRIMEKE BT O C RIS R0 &A% (secondary peak)#% (Eguchi, 1971;
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Hardie, 1977; Horridge et al., 1975; Meyer-Rochow, 1980) - Fm & kit H ERG Fiit B2
B RZ o BB A. peponisBL M. brassicae Z A o (L3 LIRAR B E - BB £451
2 KRR AR o RELWTHAHKEA LR G2 B RECZ AT RMRPEREEE » &
8 KERTIWIL G sk + RBEFH BN Z Z AN o

HIETER S A2 7% (Payne-Gapuschkin, 1954) » L M. brassica 2 IR P4z A
JZ NI o (BB REFHRIEZ A 2 BRE SR IG 2 TR PRt 82 308k » R 56 5

wB ] o
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AU ASTBRF R R R gwahies (NSC 77-0211-B003-16) » i#zEalith o
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SPECTRAL SENSITIVITY OF THE COMPOUND EYE OF
MOTH (HELIOTHIS ARMIGERA)

Chin-Yih Wu and Jin-Tun Lin

Graduate Institute of Biology & Department of Biology,
National Taiwan Normal University,
Taipei 11718, Taiwan, R. O.C.

Spectral responses from the compound eye of cotton bollworm Heliothis armi-
gera were investigated electrophysiologically by means of using the ERGs and the
intracellular recording methods.

The light stimuli covering the range of wavelengths from 322nm to 701 nm
had been adopted in the experiments.

In ERGs, there are three peaks in their spectral sensitivity curves. These peaks
appeared at 349nm (U.V.), 491 nm (Blue) and 560 nm (Green) respectively, but
only two kinds of colour receptor cells (blue and green colours) were identified
by intracellular recording method, and the U.V. receptors were not recorded.

We assume that the U.V. peak appeared in the ERGs may be originated from
the secondary peaks of the blue or green colour receptors.

(Key words: Cotton bollworm, spectral response, compound eye, colour receptor
cell, ERGs.)



