A4S 4R (2003) 38 (2): 63 - 69

VL JIK A 5 D S 0 88 E 47 1S 10 £

dF R SR bk )h
SRV 2T DN G ST S R P

(WSR3 < 2003.7.12 > 32 HIH ¢ 2003.8.15)

m =

¥ MEFHR (Periplaneta americana) B ATH R & 0 LA @400 —{H B » 35 % #) b
BUBSESR A R @R AT o RBTREAIM AT R AR E S A8 EE > S
A H5 4 88 5k, R MR 69 R OREBF R (reaction time) ZE ik F o pbs by bp b on 48 1R S B 0R #3147
Bty o BRFEV R AR o HE R AR KR EITE > 22 R EBIRNE - RS
BIMAL R BRZRIE > mAlmaESR BB E R 228K A3 .E R A (shade
response) ®IEIE o Jb— & R MBI BT E A R THOBE > W BRE LA R H M
SRR BIRAYIR S Ao AR BIARA 2 TR B E AT ey B PR -

RABRER @ X oNsrsr > R > BOL R - 4oL Bl 4 % 0 RBEF R

#

il

% B0 8 0 TR R T B B LA R e B
A% (Chang, 2002) AR 5T B4 48 AR T4 AR 2
—fMmE 0 HIREA & EH RG> iy
B @ (motion detection) ~ A& 5 34  (pattern
recognition) 2, 28 & #f @& (color vision) %
(Lauglin, 1980; Goldsmith, 1989) » {2 7& 3 1% # 55
AE 7 @ (b AN RGE B O+ 9 BRI R B e
ARG BY 5 » H AL A2 ay A& 52 P ik £ 4 kv
(Goodman, 1970; 1981; Toh and Tateda, 1990;
Mizunami, 1994) -

HERDLSWwEE - Mt - AMT
AMBRAEOHIRE S —RBEFRAR
T REAMAETRMELGIER - ERIG
IR AR 2 KRAE > @ A ATILA 8 5k
N BERAITVTHES B FTH
(Mizunami, 1995) « 3R 7L 1 & 4T84 LA 4T 5
FhpyEERGAE o Blhe W (Calliphoru
erythrocephala)y 89 2F &1 58 R 41 47 &  (dorsal
light response) #tJF #/ ¥ 0& &<+ (Schuppe and
Hengstenberg, 1993) o L& 7ML 56075 Lo
A IEEY > FIRANERITHLSGEER

J& X > BA A ey hae (Lazzarief al., 1998) o

F N EEHR B R AT 4 (Kelly and Mote,
1990) 6] 1 JL A7 — ¥+ 0 Ao — ¥ B A 69 IR » 2L
FIRABETAHL  RLLAFHTHEE
710 RAAA ARG R o E N KEERa) S8 B IR A
A4 10,000 @A fg > ARG IE B E K
AP #& 7, (Large second order neurons, L-ncurons)
L+ (Chang et al., 1994; Mizunami, 1995) & 7T £§
A EER AR SR RO AR R EE o foig
AR AR PL o BBER AR fm 0 R BLSOL IR B 0 M
HAA PR B4 sk ik & (Toh and Tateda,
1990) » 777 vA 3 0% 71 B o 8, ML 1842 F > T
AR ELA F Ry RS o

ARG — B R BRI A % TREA
S UK 8E K, ROFE 64 RE IR (reaction time) Ao ik
g by B ik & > B A A) R by PR 7 KR PRLER R
L e L 69 2R 8 > VAAR ST B OR 72 B R R RO 64
THEA & o

MR E

B # %t
ENEEHR (Periplancta americana) » £ &5

*Correspondence author: # 2/ (Jin-Tun Lin); FAX: 886-2-2931-2904 ; E-mail: 43004 cc.ntnu.cdu. tw



Faw-Wen Shu. Li-Chu Tung, Jin-Tun Lin

A mfrared detector
o 0 o
light source 0 ‘
i 000 4!
recorder
B
light light

ON OFF

—L__slmmlux

reaction
- tme —.(-L
| st gate
: _ ﬂ 2nd gate

3rd pate

10 sec

B BB RAOTREE FTEE A FREZOH AR 4oL B R A% - TS0 O 0308 - T
69 123 8 Z Ao R WA M) 3 9l B a0 B - B A $530 4% B T A8 BB 0 ) 4 v 22 o 2RI i A b 9] 6 0 )
A LRAEKE > A TR M AEdkE -

Figure 1. Schema of experimental arrangement used to test the light-avoiding responsc of the American cockroach. (A),
experimental apparatus. There were three infrared gates (1, 2, 3) to detect the cscape behavior of the insects when they ran
through the gates. (B), the time (sec) for escape of animals through the gates was automatically recorded by a thermal recorder.
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Table 1. Effects of eyes cut operation on the body weight (g) of cockroach.

compound eyes cut

ocelli cut right eye left cye bilateral eyes
days of operation (n=3) (n=3) (n=3) (n=4)
0 1.07 4 0.09 1.00 + 0.08 120 + 0.09 L1+ 017
1 1.07 + 0.09 0.80 + 0.09 1.00 &+ 0.09 0.9 + 0.17*
2 1.07 4+ 0.09 1.00 £+ 0.10 1.20 + 0.10 09 + 0.17*
3 1.20 + 0.16 1.00 & 0.08 1.20 4+ 0.12 0.85 + 0.17*
4 1.20 & 0.16 1.00 + 0.12 1.00 + 0.09 0.85 &+ 0.17*
5 1.13 + 0.19 1.00 + 0.09 1.20 4+ 0.08 0.75 £ 0.09%*
6 1.20 &+ 0.16 1.00 4+ 0.08 1.20 + 0.09 0.75 4+ 0.09**
* p<0.05 7 ** p<C0.01, Student 1 - test
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Table 2. Effects of ocelli cut on the reaction time (sec) of the
light-avoiding response of cockroaches.
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Table 3. Effects of ocelli cut on the escape velocity (cm/sec)
of the light-avoiding response of cockroaches.

control (n=14)

32.00 +

ocelli cut (n=18)

reaction time 18.06 55.28 4+ 49.77*

(sec)
* p<C0.05, Student t-test
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velocity (cm/sec) control (n=14) ocelli cut (n-18)

Vi, 0.72 + 0.39 123 + 0.87*

Vs 047 4+ 0.25 111 4+ 0.88%*

Vi, :
Vs @ velocity measured from gate 2 to gate 3
* p<0.05 » ** p<{0.01, Student  t-test
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ABSTRACT

The American cockroach Periplaneta americana is a nocturnal insect having two compound eyes
and two ocelli. The light-avoiding response of cockroach is always induced by illumination. In order to
investigate the role of ocelli in the light—avoiding response of cockroach, we have occluded the ocelli
or compound eyes to block the visual signals and measured quantitatively the light-avoiding response
by using an infrared detector. We found that the light-avoiding respounse disappeared by occluding
compound eyes, however, the reaction time of the treated groups (ocellar occlusion) were significantly
longer than that of control groups. Furthermore, the speed of the treated groups through the infrared
detector was always faster than that of the control groups. These results suggest the existence of
parallel pathways each convening information from illumination of compound eyes and ocelli that
would converge in the same higher center.
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