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Fig. 1 The reaction rates of individuals and colonials of three sizegroups under
different illumination.
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Fig. 2 The super screen angular velocities of individuals and colonials of three
sizegroups under different illumination.
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Tab. 1| Some mean reaction latent periods of individuals and colonials of three sizegroups
under different illumination and rotation speeds of screen.

Ix
RE (1 10-3{10-2|10"] 10° [10+* 10+2 1043104+
B
®) i _
(ME/B)
A (cm)? — 1.31|1.31{1.31{1.31|1.31|1.31(2.62{3.93|5.24/6.557.86/1.31|1.31
K 17.512.8]10.5) 7.9] 5.9} 5.1] 6.3] 7.1] 8.6{11.9{14.4| 4.9 7.6
0.5—2.0
ik 16.5/13.2|10.2| 8.5 7.0 6.1! 6.4] 7.2| 8.2{10.2{14.3| 5.6| 7.2
Atk 31.0/125.5(18.0/11.3| 8.1| 7.1{11.0j21.6 5.9{10.0
4.0—6.0
icTrN 35.5127.5/18.5/10.0| 9.4 7.4[10.9]15.1 9.4/10.9
Mk 24.6|16.5/17.5(11.3| 8.4] 7.2/10.4|13 10.3! 7.8
8.0—10.0
ficr N 20.7]17.1{13.7|112.1112.2 11.3

1. rotation speed of screen (radianfsec.); 2. reaction latent periods(sec.); 3. body-length.
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Fig. 3 The reaction rates of individuals and colonials in three size-groups uander different
rotation speeds of screen
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Fig. 4 The following angular velocities and following rates of individuals in three size-groups
under different rotation speeds of screen
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Tab. 2 Some mean reaction latent periods of experimental fish under different
temperature of water.
WREE (Ix)
10-310-2{10-"} 10° [10+* 10+2 10+ 10+
K
GLE/ B!
Ny 1.31{1.31(1.31|1.31}1.31{1.3112.62(3.93|5. . . . .

KE (C) 3.93(5.24/6.55|7.86(1.31]1.31
15 26.6{38.1]21.5[14.4/12.4]20.2 9.2] 9.4
20 47.4125.9|21.9[18.1| 9.9] 8.9]13.5[29.2 6.0(10.8
25 31.1{21,3(15.3|10.0]| 6.9 4.7 6.9| 7.8{ 8.9] 9.0 5.0{ 6.7
30 17.5|10.9(10.5| 8.0} 6.0 5.1| 6.3] 7.1| 8.7[11.8{14.3| 5.0} 7.7
35 27.5|16.6/16.0 9.8 7.1 5.3 6.7|10.8{16.4 5.1] 5.6

1,2 R ZE | (For legend 1, 2 See Table 1),

54N, BRI AR AR R E IR B E (A 4), FEE R EmN
Han, %40 A BRI R AR, I BAE BRI A R K, MEFHEEENE—
I, R AR BT RS ER, RIEEARELE —EKFE Lo
R 3 0 BRI A R M W SRS M, R R IK R R , &4 A BRI R,
HELE 1.31 JRE /PR, B AMARARRE R BT 100% , B 4 i daE B X T R
HROH , (ELBEE PR R a3 i, BREE 3 0E T
B RS I R AR — 0 R M, R B AR , 7 R — MR, RS R IR OB K, 1B AR

HERRBHECGE 1),
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Fig. 6 The reaction rates, following rates and super screen angular velocities of individual
in a group of 0.5—2.0cm body length under different visual screen

A—C BESEBHEAM A 1.25m, B 2.5cm, C 5.0cm; D—G BEEERBERML B&

S04 Dlz, E6, F3, Gl; HRASEHMFE, | RAFHKEHRE | BERA, KNAR
B> (D mrzds [1 BRBE RREEAEE

#3 ZBEXNEFHARREHTHEEZBRANY

Tab. 3 Some mean reaction latent periods of experimental fish under ditferent kinds
of visual screen.

HE (1
10-3[10-2{10-1] 10° {10+ 1042 1043|104
T
GRE/#)»
1.31)1.31]1.3101.31{1.31]1.31)2.62(3.93]5. 2416 .55(7 .86]1.31[1 . 31
BEEw
1.25cm &%  [37.5121.8/10.6] 9.2 7.9 5.7] 8.4 8.7\10.6}21.6 6.1 7.5
SEEBHEAN R 1.25cm KA
% 2.5em &8 [17.5012.8]10.5] 7.9] 5.9 5.1] 6.3| 7.1] 8.6/11.9]14.4] 4.9 7.6
@iz % 5.0cm &8 [16.1/10.3] 8.0] 6.8 5.1] 3.3] 3.9| 4.2| 6.6] 7.1| 9.7] 4.2| 4.6
12 H B - l1s.0l1t.6| 8.4 6.8 5.2| 3.8] 4.2| 4.7 6.5) 8.6[11.8] 3.3 5.9
EREEERY 6 B AL 25.0017.312.9] 7.6| 5.9] 5.4 6.1} 7.913.9]14.5]t8.0] 6.3] 7.5
3 EEEK 21.1)17.3]11.5] 9.018.9 10.9]14.9
45° AT A 46.0128.4]14.9] 8.6| 5.3] 4.4 6.1] 8.9 35,3
T 48.3125.514.2| 8.0[19.5 6.1| 7.5
NAEE A 46.8[22.911.8] 7.2 4.7] 6.612.5 4.3 5.2

15 2 ZEERFE 1 (For legend 1,2 See Table 1); 4, Kinds of Visual Screen,

() KiRHIR W
0.5—2.0cm fREAMKIEKIR 15, 20,2530 F135C F, *f 25em BHEFEE
HAGMRBIR: KEX WS Z R 2 E.
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1 A RE
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Beobh, f 3 EIR =5 B OB RSB AR A 22 51, ﬁﬁ%b‘cﬁﬁ}iﬂ\iﬁﬁﬁ’d@ﬂﬁ“?ﬁ
SR BUFRE B I R B SR B (R 3),

2. &G %A

ALBEMM TRK 0.5—2.0em M B R BEASIBFENRR, RELEE
GUEEEHR 2.5cm, BUEAN BN 24,12, 6.3 11, EEEH, AXMEH 12 £FBAL
BERNRT, 24 RERGFEERS, N 6 K713 £ BLAQRER MRS, 4 RE -
R F—& B a0, MARES 2 B ABIRE K R,

ME 6 TILLE ), A 24 4 BEAYRRENENBETA 12 £BEASRRNENE,
TEX 2 G B S SRR , R o T, 725 P sk e AR B 6 5 S e i 3%
ZERHEERNRELHEANGSE. BRENEREE. YRELBRUMLREH,
£ R, T B L SoBOR/D E 6 A 3 B, 4R BB B,

3. ZOUA M

HI0 B BT 0.5—2.0em RARAMAR EE L HIA (45°) MAFFRLOR L
KEMREHRAE 2.5m PEREKLY GREV: ENEERANENEES, M
XA R BB LB, RARATEW 74% , HAERANRE A RENRER
Vo ZET iR PR R A BT, th RN B A SO0 SN B T3 A 2 ORI SR, (B 7R KB4 R
BEIE TR R NRGE A THIE (E 6),

4. TP 0 & B4 B

BRIMGE 0.5—2.0em RRAMINERBER (B K 30mm, #HE 0.5mm) FiEH
FERARF (1.0—4.0em) BREHRRN ,E B4 XA EEHAE —E 7S RERNR
HRE T ERENRBEE R, 85 2.5cm B A EE KLU BN ML, Ttk
RO R PR AR, R E, RS HERTEE. o, X & Bmin
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Fig. 7 The relative total reaction rates of monocular and normal (binocular)’fish
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EX 2.5 EXRBSHREBEFAREN SR REN 100%.
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Fig. 9 Comparison of following rates between monocular and normal (binocular) fish
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¥4 ARaSERETHEEBRYNHILR
Tab. 4 Comparision of mean reaction latent periods between monocular and normal
(binoclar) fish.

BE (x)
i%btﬁﬂ(ﬂ))’) 103 1072 10t 10° 10+t 10+ 104 10+
Cpme

iE % & 17.5 12.8 10.5 7.9 5.9 5.1 4.9 7.6
B £ BES 26.7 13.1 10.6 11.9 7.2 7.1 5.5 7.2

ZRA
R RSN £ R 23.2 16.4 9.7 13.2 10.5
RIS 4 bE 4% 9.0 12.2 14.8 17.5 17.2

HRA
REFNEE 26.1 16.2 11.5 8.4 6.5 5.4 4.5 4.8

2 EREFE 1 (For legend 2 See Table 1); 5. types of fish,

BHORPE, HIRANRETFRR(E 7). Bk iR & Ho 7 R AR M Bt TR AR
MAR(E 8), MR ARSI BT IER &, B, 2208 & X $+ B R 57 R HIBREE
FRARAN R SHEARROREREREL, ARATEENUMARIT WEENE
FHIERBER(E 9),

BRANRNBRIFEATER A, LHALRAXN R HIERFFORM A
HR £ 58 M 1 BE SR BR A RO S B E A B B(3R 4)o

5] W

LRLERKN: FEEENESZHEENMNIREAREENEN, XSERE
R EENAHE R EMETERERNE N, BFEEERRO N LEEE X,
MRS E TN NEEMN BN RME . ZETERRET, REBARHE
A%, MRTTEEETEERFET,ARDIE 107 x DL ERRE, £AXBE TARRA
A% 2o

BREDHEEMRE—MEREWMEAR, YRBERERIR—MEEE, ARKNE,
R RaE M AR R R R R SRR T T, XTERESTESKETAX
A5 AN & A R RS REMIERE TR

TMasnos™ 7£ 8 . & BRAIEE % A RSC R R I, KBNS ANRZ B ZWMRX, FEE
AEARENR, AR AR B AXBEIIRUER, XFHEHWBRAERTANER
FRREETERN, EXRRAER NI EH: OMKETBRUERZNEY, EEXNEZHIR
HEENRF(HEREEAREE THIES), ORIKRT B3I RGRTE, § AN R, I
Pk AE 1 TRE(H BRI, BREER T REIEX ),

BN, BNV 6 M3 £ ML) SR B R K. MR EET, EE@E%Q%%I
AR, X SRIANSER B, Wik, AMIERTARNE KR, S0F) % R
KRR ARFEM RS SMBERENN, KBRARABERLRER. FEHFILND: X
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BRZIUMES I RRFNEN, ERABARARERR, FHARE TANTERK,
Mg M T AR ERFEEX LN A (D )R, MERHRET A
B e X— SBA M A BFRFIEERE, B4, BEKESKERSMHEE, fIENE
SESHEM(XZEEMEIAN) . Hlt, ANHENRNHABRTEE, 2T AE%
R RGN AMBEEL, BIEAKE R, A, ERRANBRIGHENM GRS R
B: ANENBERNERERTANEERKERNEEE, EANMASE T MAEEX
IR,

INporacos™ ¥iiE: MBANRMAMABHERBERANKEBERESERX, Bl
BRNMREHEBERENRN, FERE LA —ER/NUENRY. TEALRBHR
T ERHZ , X R T N FERNEE —EREAN A ZZRE, Y KT
X— (A, BT Z 2R RZ AALRD, TARB KL HEEIMHETHE BTERE, Mt
RS EH BN, Wi, R LEERYUNVEEN NI KN BEEN, E—EHEE
N, AR N BEEMAYEEOE NN, XBRAESERUERELNRANE X,

BT RSURELISN, BAIh R AT Y s S R A B E KR, R EMERRRAT:
PR, MR RN E— IMARERRNRE, LN ER—BNE: HLEEANYER
A AN AR EIN: SaxaBEELSESN KEMRE, MAakE
PELIAR R 5 IRE ST , R TR 22, (E AR T RH A A VRN TERY R XTI R,

MERAH, BT FTIEASANNSI RN EERRKAER(ERAT)IEHEBRE, R
AR R bR, ROREBAZS, SRARMEN BRALEBANME KR,
HTHRENBENEERBEENEK, WAL, BRIHGZHEENOERE, EENL, X
HREHTHEANMEEENEE, S5 RMNERER, RALKNET itk
(FazhiE), Mk 2 EIREB & EBRNTAFR; BEREZISHNIIIEENEmAD
B4, EARE T MEN SRR R EE EHNES 2T A0 N R E,

ITporacos™ BIFE: MEMMSI RN ILBEERNRNERFES, (HARZRREZIH
XEMER, =R AR REAR SR R IR R A SE, M BTSRRI THE
(R XRUESEEFTIEARBIEEHEAL AR,

HEF A, RIEANUEIRNEHERENEH TR BENT Ak, XE4g
RABH—HIELT Koyama AN, RIMARML S 4 AR IEH Mah R B R B Fb #y
FLEEANNREI: AXUHRNET “%Uﬁ*ﬁﬁ"f&t’ﬂ%@Eﬁ%ﬁﬁ%ﬁlﬁ,%ﬂjﬁﬁ
R OWEREE B S BV ER M EAE KB RS B, BT X4 IR & 3
REEEH A, Koyama® @R%. OAZFEKMAMNMEKAERE S IRTEERNS&BBT
mGEZ, M T HERTREs R D L E RS, @ARXNMBIRZEED, kT m
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FACTOR INFLUENCING OPTOMOTOR REACTION
OF TILAPIA NILOTICUS

He Daren  Liu Lidong and Zheng Weiyun

(Department of Oceanography and Institute of Subiropical Oceanography, Xiamen Universisy)

Abstract

This paper deals with the influence of factors such as environmental illumination, rotation
speed of screen, water temperature, structure of visual field and body length on the optomotor
reaction of nile tilapia (Tilapia niloticus), and describes the reaction characteristics of indivi-
dual, population and monoculars of the fish. The result shows that within certain range, the
optomotor reaction of fish enhances with rising environmental illumination and water tempe-
rature, declines with increasing screen rotation speed and body-length. The fish reacts most
effectively to black-and-white vertical stripes, less effectively to oblique stripes, and none to ho-
rizontal stripes. The reaction of optomotor intensifies with the increasing width and number
of vertical stripes within certain range. There is no obvious difference in the reaction of indi-
vidual and population. The reaction of monacular fish is evidently weaker than that of nor-
mal-binocular one, and the former has obvious orientation.

Key words Optomotor Reaction, Tilapia niloticus, Influence Factors



