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Selectivity of Color of Lure by Japanese Sea Bass Lateolabrax japonicus under Different Background Colors

Masaru Okamoto,* Gunzo Kawamura, Yoshito Tanaka

Faculty of Fisheries, Kagoshima University, Kagoshima 890-0056, Japan

Influence of background color in color choice of the Japanese sea bass was studied in an experimental tank.
White, red, green and blue were used for the background color of the tank, and five colors of lure (white, red,
green, blue and transparent) were thrown into the tank and the response behavior to the lures by the fish was
videotaped and analyzed. The fish exhibited the highest bite frequency on the green lure in the white background,
and the white and transparent lures in the red and blue backgrounds. Thus, the fish chose the most visible lures in
the respective background color. The highly frequent bites to the transparent lure were probably attributed to the

hue feeding history of the animal which is related to the past experience of eating transparent fish and crustacean

larvae.
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Fig. 1. Tllustration of experimental setup.
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Fig. 2. Spectral reflectance of the material of the color
lures.
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Fig. 3. Spectral reflectance of the material of the color
vinyl sheets used for the background medium.
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Table 1. Contrast between the colored lures and the

colored backgrounds

Background Lure color
color White Red Green Blue
White 0.03 0.78 0.88 0.92
Red 3.26 0.03 0.47 0.65
Green 6.87 0.79 0.03 0.36
Blue 10.37 1.59 0.41 0.07
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Table 2. Details of each trial for the frequency of bites per color of lure by the Japanese sea bass against different colored back-

grounds
Background Lure Repetition
color color 1 2 345 67 8 9 10 11 12 13 14 15 16 17 18 19 20 Total
Transp. 2 2101 2110 0 2 1 2 1.2 1 3 1 2 1 2
White 1 5213 4313 2 1 0 2 1.1 1 0 1 1 1 34
White Red 1 3111 1101 1 0 0 0 0 2 0 0 0 0 0 13
Green 4 3142 5264 1 3 2 1 0 2 0 0 3 4 2 49
Blue 2 1210 0000 1 0 1 2 2.1 0 1 0 2 1 17
Complete bites 8 4 5 7 5 11 6 6 7 5 5 3 6 4.8 0 1 5 9 4 119
Incomplete bites 2 02902 1121 0 1 1 1 0 0 2 3 0 o0 1 20
Total 10 14 7 7 7 12 7 88 5 6 4 7 4 8 2 4 5 9 5 139
Transp. 4 2 4 2 4 1 2 3 2 3 1 1 3:5 4 4 2 0 1 3 51
White 1 1113 4102 1 4 1 2 2 3 5 1 5 1 0 39
Red Red 4 0220 0000 0 0 1 0,0 2 1 1 0 0 0 13
Green 0 0010 0000 0 1 1 0,0 0 1 1 1 0 1 7
Blue 1 0101 0001 0 2 3 2 2 1 0 1 0 3 1 19
Complete bites 10 1528 4213 1 6 6 6.7 8 8 5 4 3 5 95
Incomplete bites 0 2340 1122 3 2 1 12 2 3 1 2 2 0 34
Total 10 38 68 5335 4 8 7 7.9 10 1 6 6 5 5 129
Transp. 1 1001 1201 1 0 1 0 1 2 0 3 1 1 1 18
White 2 3011 0230 3 1 1 1 1.2 2 0 6 3 0 32
Green Red 1 1221 0021 1 0 1 0 0 1 1 1 2 2 1 2
Green 2 2210 1202 1 1 0 2 0 4 1 1 2 1 2 2
Blue 4 2411 1101 1 4 1 1 2.0 0 0 1 1 1 27
Complete bites 8 5 7 4 4 3 6 44 4 6 2 3 3 8 4 4 8 6 4 97
Incomplete bites 2 4110 0111 3 0 2 1 1 1 0 1 4 2 1 27
Total 10 9 854 3755 7 6 4 4 4 9 4 5 12 8 5 124
Transp. 7 2031 1131 0 1 1.2 2 2 2 1 0 4 1 35
White 1 2123 1141 1 0 2 3 2 2 2 1 1 2 1 33
Blue Red 0 2112 2320 2 0 0 2 5 2 0 2 2 2 1 31
Green 3 3102 1101 1 2 0 4 2 2 2 0 0 0 0 25
Blue 0 1010 0200 2 0 0 1 0 0 0 0 1 1 0 9
Complete bites 7 9076 3770 4 0 212 9 5 6 3 4 6 2 99
Incomplete bites 4 1302 2123 2 3 1.0 2 3 0 1 0 3 1 34
Total 11 10 378 58 93 6 3 3121 8 6 4 4 9 3 133

Vertical dot lines in the table represent a change in date
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Table 3. Frequency of complete bites and incomplete bites to colored lures by the Japanese sea bass against different colored back-
grounds
Lure color
Background color Bites — Row totals
Transp. White Red Green Blue
Complete 22 28 12 41 16 119
White* Incomplete 4 6 1 8 1 20
Total 26 34 13 49 17 139
Complete 32 25 12 7 19 95
Red* Incomplete 19 14 1 0 0 34
Total 51 39 13 7 19 129
Complete 11 18 16 25 27 97
Green Incomplete 7 14 4 2 0 27
Total 18 32 20 27 27 124
Complete 22 27 27 14 9 99
Blue* Incomplete 13 6 4 11 0 34
Total 35 33 31 25 9 133
Total of incomplete bites 43 40 10 21 1 115
Column totals 130 138 77 108 72 525

* Significant at 0.05

Table 4. Summary of the Tukey-test showing the
choice of color of lure by Japanese sea bass
against different colored backgrounds

gligﬁlri‘d Mean Lure Lure color
color frequenct color Transp. White Red Green Blue
13 Transp.
1.7 White "
White  0.65  Red
2.45 Green * . .
0.85 Blue
2.55  Transp. N . ;
1.95 White " .
Red 0.7 Red
0.35 Green
0.95 Blue
1.75 Transp. ,
1.65 White N
Blue 1.55  Red .
1.25 Green
0.45 Blue

* Significant at 0.05

T =y — RV EZ I, ZTNEFUOKERN
KRB L-obLEREL KL, BHORTHGE TRE
IZBIE s # 7,

EFEEBOIIBITDRELEOBRBICT T 5 E5HRMT &
BEIZOWT, FEOIMEIC k> TERREL, ZO%
BEENRDH LD OWTIE Tukey-test IZ L % £ E
B A 1T > 72,

TEHEREIBAOERKEDOT T, THE3045 L0 17K
20 73 F TORE 5 W TfT - 7o, RBRKEPRETO
KT b O FREE i 5830~29800 1x (Minolta, T-1M Tl
E) THhoro, TEHEBRHES (10 A 25 8~11 7 13
) i, AR EEAK TR IRK S L, KT 19.0
~21.9C T&H - 72,

5 R

RITEELARy, SRR ERIFEOREICH AT L T
BIEIRREIC D » 7o, WA SIN/BEEOE K LIZIE R
WAL TRV, BT LHRAE#ELG L, TH
HHERHCHPOEE, BIUMET2EEYE-> TT
TP OBEND - To, HRAES EHICMD - /cBE
Th, BEOMBRIFICAY—TOHERNICHLHI L
B, HBOET A BT THRR SN,

HRAEIIZ A LOB GRS EERICERELL L
728, RO b A & X CTORMICE
WA BE LB T, Tz, HEHLCH & bR THI
DEFICR Vo, I N EEE JIOEE)S &
W B otc, RICLZBMEHEVEE, HHEH
FEKLOLHEBTEICEEL -, #HARIEBEELL
BT RS o T, BT8R IED/ B L
BRI X COBRENEIR SN, BEOSARTED, -
720

ATREETRELL 2 HEICD -7, 1EDORATO
KA ZHEIL 2~14 0, ERIEEEEL 0~4BTH -

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

AXFDINT —EDER 453

72o AATEOHEBIIHOSIT D AR E L, ERBKE LK
TH, FHEIETH, /2, AfTIHEBSXU2HAET
FERI R BBIEMIL A SN D - 72728 (Table 2), %0
T DI ER L EBRORB R+ R EEFICHBT L T -
720

Table 3 IZE{ETREICK TSR ZHEOHNRE (584
RAEAME B IUEAER) AEEASICE L0
U 7o, A EHEERE 525 [ 115 B4 B 5T E BT
Hole ERADAIZEHLLEE, §EBRAOEHA
ft EHE R O IZ 2O 5O 5 EFTELEOSEEIC X &
2L D - 7= (Table 3: Row totals), EEHEOED A
KEBH LSS, BHOBEOATAMN XEERAE, K
WTHER, f&MAE 7 7 (Table 3: Column totals),
HFRENCEBORMS EHEC >V THHSIE (B
BAKHEE0.05) THELAZEIA, H, ik HFOUTERT
THREDEDE NI L HZAMF EHECHEEEND - 2
B, BROBERTIBEEEN ) 7/ (Table 3),
BREVD > 2L DIV TE I DH S 51 Tukey-
test (HEK¥0.05) 12 L 5L EHE % 4T~ /- (Table
4, BRABTHE, ROBEIAZBRMOTRTO
BOBMICH L THECHE VRN EHELZRL, Ak
IO L THEICE ) - 72, BELKRTHE,
BHROFENHK, #%, BOBRMEICKHL T, AOEHER
o, RROBHICH L TAM EHEENFBICE L -7, &
ROETIE, &W, A, ROBREXFOERE L &f =
BELMREICED -7,

% £

ERRERIT, AXFNEEOEOEITICEIRANIC W
fFviods, BRSNAEREOEIITEEIC L > TR
RIS L /o,

EREAKREFTHVEHICH T2 XHELAE L -
7o, BWERTREOBRBICK T A8 X EESFEE
@772, BRI RBIUFE CHEOBREAERIC
HLTRRKDIV S AL EHDL, FEAATILROE
HAFOBRMBIZKWTI YV FTIAFAKE W (Table
D, 7, Fig. 28X U3 TARFORDOGTHEED
V'— 27 Tk 5 463~494 nm (RO ICEHT 5 &, K&
ROEHINLOBFERE LBEHOAOMADLED L ZHF
BRICRLREVWT &0, #HRARAICE oo EeD
HOLXITEEPRIBARICEZ-:E 20N, Th
LORBRELYD, BEERCEEEOaV M5 A FAEL
P&, HREITREICH L THREL SV EEICSE
ETRW W bR NG5, TRENKREFOBE
CREOERECERNBEEMENC Ed, FgCa VS
A+ THHEINES (Tablel), CHOZ Lif, —VU<A
PERELOAV IS AL REECINEEEBRLLE
W5 Ginetz and LarkintV OKBFER L FH L 7x\v &

DE D EBRFER 1S, Ginetz and Larkin i3, #HEO
FoIRERDOHLERE L THEN DY F 5 A 4T
L7 RAXPTVHEEHRTAERAE TSV 7 Ui
FTLALNTWA, Stenson!® |, 2EHOIL AU A
%% Chaborus obscuripes, C. flavicans D >t C. obscripes
DI BFICENR L I N0, BEHHAESIFSE2 S
FEHICRBICWARED, BREOTVESARAKX
EHABCIREINCT Do 7o7cd S BRL 7=,

AP TIIEEOEIREZ I3/ b5 A b TS C X7
WERBRLBE LN, BRLEFIIS TOYREICH
LTRZICSWERbNhH, \EsE0BRAEM XHE
(Table 3) {ZAICKWVWTEL, TFELKTIIMOE LD
BECEBE TEIRI N, EWaWHETL, XEICE
FAKRSNC L AERKE DR CHERBICERE IR T
I HAEMLE 2 DN/, YT 2EAREL
TR IOWERIIEE SN/, £, B EH L i
DEOBIICERE L Y B X ISEV S S -7 L B
Nixho f;o

RSB BHICS VRN XEE LR L 2B Ho
—2LL T HREDEV OV FS A MREAE 2 LN
%, Kawamura and Shimowadal® |32 EIZ L - T
TV —F ) Lepomis macrochivus © 1%/ + 5 A + BIE R
ERFEO@EMTENC EEBRLA, LT, A
BE FCRRZCSVWERLREY HSHATEALI &
BEZONS, 3D —2>08E &L T, HRAADESERE
BICER T 5% B ROWTERSE 2 LN DS, BE,
XEHEBOEBAY L5 7 I, MY, fFR2OD
BRPRIABEDPIEFIT DT OBW D 5 TR FE T
HY, RHEIHOERIC X -~ CEHOWEICBK L R
K- 1 EYROVERETH S, BREET TR
FERLE -y — PR TlE-> BB x R/ 3ay
Thunnus thynnus DR X BEISTHONTVWAT L5,
COTREMRITEB TR,

BEORGLE6ZFHE L CRECS 27-84, #R
BYNFCEEYERE CERIRT 2 L L0, KER
TRARFNEEWICEIRT 2082 B O35 LR TE
oo, BEUNOEMICONNT, BETIEFF g
Struthio camelus OB, 22 1) v 77 X5 Colinus virginia-
nus % o R, B REE TR AV 7 1 LT EBO
BEHED + H 5 Uta palmeri,? WEBE TE A €Y
Notophthalmus viridescens viridescens ,?> B ¥ Cl1 &
® D Delia radicum (L.) %2 ,2 Frankliniella occidentalis
I DWW THTEI R Rt 2 O B OB IC DOV T OEBR S
THNTWABDR, 28 WFNOEREER L BT EOR
BERTLDEEZZLDTE RV END, TDED
REBRITETHROFCET RO LB TEV &
Ezbhb,

RERER LD, ZAXFPRIRT 28HOAIIERE

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

454

k- TRED, BRICELTEIIVEFSATIBEET
BBHEEZD, T, FWERMIIERCERL < EHHRE
RIRE N, SR L REEZ R TV EAERTH
LUl AE VL EZLND, BETEHAYFRTLER
B L RAEOERENCHEA S DL R - 728,
PR ANTREIC L > TBREOBOERMH % SHE THEIR
L2 kY, BEOKBICRT SRRSO
BOF5Z LI3EETHA D,

U

AERICTHIB - B EBRFEKEETOD
Awaiwanont Kamonpan K35 & U U L TIHW/
[A Miguel Vazquez K, 7O UICERICELEx EHEEH
BX o TTF & o /IR B RSKEETA R KE RO
BEOFH < ICFEHBL BT 5,

2)

3)

4)

5)

6)

8)

9)

10)

11)

12)

13)

14)

X ik

EAFH. MAICTVARREONE - HOEEY SO
YO CEEBIAL—1. WA XX 4. BKE
1953; 19: 243-257.

wAEHE, HHES. HECEVCARIZEBOMNE « BD
FEALFOLEDIICBIRY Hh—T. AXF, 77U, 41V
Z A KoMt BKEE 1953; 19: 1032-1046.

EAFY, EAHT. HECITVWSIREIEONE - ED
HEAY SO LDIGEREBIL—. LS AAVA T
Fo e I FHOMM. HKEE 1953; 19: 1109-1118.

A B dbEEEERREO BE PEMAREICRIE T
2. H/KiE 1958; 24: 9-12.

b B OSSO LEELONGR—I. AD
B LR S OBRGR. BKEE 1958; 34: 177-184.
milzEk, HETED, IFEESH. BELAMEBHODR
12>\ . B/KEE 1957; 22: 598-601.

B OE, SBREE. LAENREORE—I. Biiko
BB L L OBfR. BKEE 1971; 37: 371-376.
Kawamura G, Matsushita T, Nishitai M, Matsuoka T.
Blue and Green fish aggregation devices are more attrac-
tive to fish. Fish. Res. 1996; 28: 99-108.

Tamura T, Hanyu I, Niwa H. Spectral sensitivity and

color vision in skipjack tuna and related species. Nippon

Suisan Gakkaishi 1972; 38: 799-802.

FRIGEA, FEHE—, BHE 7. T3 MFROEREK
CRIFTREOCERE R SUILHE KERORADSHH &
CEEOBKR. BAEBHR 1991; 37: 311-316.

Ginetz RM, Larkin PA. Choice of Colors of Food Items by

Rainbow Trout (Salmo gairdneri). J. Fish. Res. Board

Can. 1973; 30: 229-234.

FEILE, FPP E. \E. TREAEY | KRES,

FE TR, EREAR, ®al, 1991; 403-441.

INHER, BREKR, KEF, WAz WHE—. £/

ITRICK BN RBEOLTE. HKEE 1982; 48: 1397

-1400.

FEME, EARER—, ®B AE. X4 (Chrysophrys

major) OFEICKT HRIGH:. BIKEE 1979; 45: 1-5.

R4, Jilft, H

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

HAY . AZAFHAOEMEKE. HKGE 1952; 1T
296-300.

Tamura T, Niwa H. Spectral sensitivity and color vision
of fish as indicated by S-potential. Comp. Biochem. Physiol.
1967; 22: 745-754.

Lythgoe JN. The Ecology of Vision. Clarendon Press, Ox-
ford, 1979; 112-115.

Stenson JAE. Differential predation by fish on two species
of Chaoborus (Diptera, Chaoboridae). Oikos 1978; 31: 98—
108.

Kawamura G, Shimowada T. Optic critical duration and
contrast thresholds in the freshwater fish, Lepomis macro-
chirus, as determined behaviourally. Fish. Res. 1962; 17:
851-856.

KEREE. [KEZXOMB] (BAKEFEMR BAFEWN
IEHE4S, HiT, 1954; 128-181.

M Ed, BEEER. AAFOLEREENME—1. A X
FORAETE. BKEE 1962; 28: 851-856.

Bubier NE, Lambert MS, Deeming DC, Ayres LL, Sibly
RM. Time budget and colour preference (with specific
reference to feeding) of ostrich (Struthio camelus) chicks
in captivity. Br. Poult. Sci. 1996; 37: 547-551.

Mastrota FN, Mench JA. Color avoidance in northern
bobwhites: effects of age, sex and previous experience.
Anim. Behav. 1995; 50: 519-526.

Tershy BR, Breese D. Color preference of the island en-
demic lizard Uta palmeri in relation to rat eradication cam-
paigns. Southwest. Nat. 1994; 39: 295-297.
Jonnalagadda DP, Johnson MC, Daniel III HJ, Singhas
CA. Color preference in the red-spotted newt. J. Elisha
Mitchell Sci. Soc. 1993; 109: 45-50.

Kostal V, Finch S. Preference of the cabbage root fly, De-
lia radicum (L.), for coloured traps: influence of sex and
physiological status of the flies, trap background and ex-
perimental design. Physiol. Entomol. 1996; 21: 123-130.
Hernandez M, Torres R, Carnero A, Socorro AR, and
Mansito P. Atraccion al color de Frankliniella occidentalis
(Perg., 1895) (Thys., Thripidae) sobre crisantemo. Boln.
Asoc. Esp. Entomol. 1991; 15: 145-151.

Monffitt HR. A color preference of the western flower
thrips, Frankliniella occidentalis. ]. Econ. Entomol. 1964;
57: 604-605.

Yudin LS, Mitchell WC, Cho JJ. Color preference of
thrips (Thy., Thripidae) with reference to aphids (Hom.,
Aphididae) and leafminers in Hawaiian lerttuce farms. J.
Econ. Entomol. 1987; 80: 51-55.

Brodsgaard HF. Coloured sticky traps for Frankliniella oc-
cidentalis (Pergande) (Thysanoptera., Thripidae) tn glass-
houses. J. Appl. Entomol. 1989; 107: 136-140.

Vernon RS, Gillespie DR. Spectral Responsiveness of
Frankliniella occidentalis (Thysanoptera., Thripidae) De-
termined by Trap Catches in greenhouses. Environ. En-
tomol. 1990; 19: 1229-1241.

Matteson NA, Terry LI. Response to color by male and fe-
male Frankliniella occidentalis during swarming and non-
swarming behavior. Entomol. Exp. Appl. 1992; 63: 187-
201.

NI | -El ectronic Library Service



