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Reactions of cage-cultured large yellow croaker
( Pseudosciaena crocea) to colors and illumination intensities

FANG Jin', SONG Li-ming', CAI Hou-cai’, ZHANG Yu', YE Peng’
(1. College of Marine Science & Technology, Shanghai Fisheries University, Shanghai 200090, Ching;
2. Pingyang Nanji Island Development Co. Ltd, Pingyang 325401, China)

Abstract:In this paper, we collected data of Pseudosciaena crocea in the breeding farm of Nanji Island
Development Co. , Ltd. — Pingyang Zhejiang in Nanji Island from March 19, 2005 to May 22, 2005. The
experimental pond was separated into 4 areas according to the distance from the light source. By 5 kinds of
lights (5 colors; green, white, red, yellow, blue; 5 kinds of illumination intensities; 100 Ix, 200 Ix, 300 Ix,
400 Ix, 500 Ix) and 7 kinds of nets (black, blue, green, orange, white, bluish green, red) to stimulate
Pseudosciaena crocea, their reactions were observed. The results showed that: (1) The reactions to the
differences among 7 kinds of nets were highly significant (P <0.01). The percentage of Pseudosciaena crocea
swimming through blue and green nets were 64. 97% , 52. 68% , respectively; which was higher than other
nets. (2) In the experiment of lights, 5 kinds of colors were not significantly different (P >0.05) to the
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distribution of Pseudosciaena crocea. The 4 areas were significantly different (P <0.01) to the distribution of
Pseudosciaena crocea. The differences between Pseudosciaena crocea’s trend to higher illumination intensities
area (0.5 -500 Ix) and trend to lower illumination intensities area (0 —0.5 Ix) was significant (P <0.05).
In the higher illumination intensities area, the Pseudosciaena crocea had positive tendency to 300 Ix of blue
light and 200 Ix of green light.
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1.1 #rgk
1.1.1 ZKH&

2005 %4 A7 B B FPHERBRS XA RA R MTEKMEE,

(1) XA AR A R R 38 51 B, H Xy VM T 10 BERSE, K EREA 176 ~ 264 mm,
TR R 222. 4 mm  RE R 80 ~270 g, FHEER 164.2 g,

(2)XA[EBE L, R ERE R R B : 2 17 BB A KTERE AN 176 ~264mm , FH{& K Fy 226. 5 mm, {&
EHITE R 80 ~270 g, FI{KE K 163.8 g,
1.1.2 StISER

VHEMBESHFAARARGZEEHHNEMNKI,4.7 x4.8 x1.8 m, LIAT/KEH 18.6 C
(£0.1C),BEH29~30( £0.1),

(1) XA RISz 7 A 3L 56 K IRAE 0.90 ~1.10 m Z [H],

(2) XA R B, SR BE GO 3L : JKIRFE 0.40 m 24
1.1.3 I8+

(DFZE/M:K5.26 m,Z 1.17 m(E 1), RAT/NNE BRI, 7 R 58 571 1 A2 2 7
YER. MBA/N2a=54.0 mm, ML EZE d=1.10 mm, =M HE 165 B, 905 BE 33 H; AR
REREF,HR0.17 m,JE0.07 m, B8N 79.4 g, %1% S 1508.7 g, 3k 14 4~ WS TF, MR
0.027 m, 12 0.021 m,{ 0.08 m, A 141.1 g, 3£ 33 A~ B0, MRAEKFEER, BN
MEEE o

(2) LHKTTE: RIgBRmEITERE H, A BN,

(3K AT BUETHFE 25 W, RHEGRE (HKEY 525 nm) (A (K 400 ~750 nm) 46 (FEKH
625 nm) A (KL 596 nm) FEEA (KL 475 nm) 5 FEREEELTHE, HiE B E 230 V,6REAH
VR AR VAT H B SR FE o

()KTFREW: LR EEHNE £/, 5 ZDS ~10F -2D, 8/ 0.1 ~2 x10° I, }FEH
0.1 1x,IREAN< +4%,

1.2 LIk
(D) XARBREM A BB AE 1. 1.3(1) AL @RI A R BT — 3R B 5, R/ 1.00 x0.98 m,
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8§ RBE B R A =R, BB B & 10 min,
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Fig.1 The sketch of experimental gear

(2) S RFIB L KR E IR AL TF S H 12 -21 BT, MAEZE A S TRPILBE
SEEENR R, BB E RS AAX, F FREESS , RIE7E 0. 40 m K YRR /AR EEEESTA 0.05 m
Kb B BEREARI , SR P LAY BERE , 53 B 100 1,200 Ix 300 1x 400 1x 500 1x, RFIHE (B4 475 nm) %
(B2 525 nm) LT (PHEL 625 nm) | (PR 596 nm) | E1 (P 400 ~750 nm) £6 B9 ST LR , AT
BB AR AT I MK S 1 B, JIN 2520 110°, LAk 24 8 0 S REAE 1L o

B ISR R LR T4, A ST TER 34T, —
AN R — R B, TR RTZE WK B R IF K
B, 364 4 K, AR IR AR A5 R T
o BEBRAM T 2, AEA4 IR SCIRRA IR S min, N

B | min i2%— YOI, B3] S HERELTE TR IS
BET, KEA 5 min LB KBRS LRID R 2B

1 min J5 A A ZEK M B4 15 00 (R T LB
KEEEKMTHHIEE) . PREIAIFE 20 min, [F]#h -
HBEELRESR 2 K. 2 Xigat A
. Fig.2 Area distribuion
1.3 Fueabs
R F DPS Bk 4%, F| F 77 2 43 (ANOVA) Sk
3%, 3% A Duncan’s ZE LB,

®1 XEBEEFUTHIRHEENAESL

2 z,:!q: Tab.1 The parcentage of Pseudosciaena crocea
v swimming through seven kinds of nets %
— 205
2.1 REHEXAFGE R H R R —— o - i

KEAZETHARBERAMELEIRLE L, me 10.26%  12.20%  9.09%  10.51%
KE A7 FRRSE M A 8 LB S EE AR BE  67.7%  33.49% T73.68%  64.97%

5 75.00% 41.86% 41.18%  52.68%
) 5
R WA (64.97%) > 56 (52.68%) > B B 52.50%  40.48% - 45.83%  46.27%

(46.27% ) > £18,(39.06% ) > A8 (27.72% ) > & B 31.82% 17.14%  34.21%  27.72%
G (14.11%) > B (10.51% ), KFLE/HFE HRE  13.89%  11.76% 16.67%  14.11%

e 4 . o 6. o R o . o
5, K EE FRARBEMA WA REEry — 28 22% J0P% SL.1% 3.0
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F(P<0.01), FHRECHFSFHRL O6.FRE LEMAHEILAREEER(P<0.05), 5
EaMAr ST BEaMAHLERAEE(P>0.05); FREANF SFHRA. OC . FREN
AHEHEEE®RZR(P<0.05), FHREBNFSFBROLEMAF BEAMFHEERFEE

(P =0.456) , RE I G SEON 5B BIFHZFSEE S

2.2 REAIAFBE A F RS U
2.2.1 RZWEBER,AREET 1 RYHER

1 min Ps@Ef 1| KBHAE 2, ST, KEA
Ei 1 KR RSB . 06 .86, Mik. £
JrZE5HT (100 ~400 Ix DU KR ) 8,5 MBI
MR E AL 1 KA BEHE(P <0.01) 4 F

o &IEHLE EE B, KEAEE | K
BEABEEZR(P<0.05), 865 HMILT
BEEER(P>0.05); Bt 5L0MIL, RE AR
1 XEFARBEEZR(P<0.01), B EH

Je B R B EEZ R (P >0.05), 300 Ix H06IE 5 200 1x 400 Lx SLIRAHLL , R M | KB
HEEWEZF(P<0.05), EEIRMA 300 Ix T, REAFERIN(T.0 B) (7.8 B)LBWHERT,
Hid 1 KMEHREEHEATED | KERW 1.5 FAA, KREAX 300 Ix MELERE . EELHE

EBEER MR ANAE.,
2.2.2 AXBIRP, KEGEEXHSHHER

B—HERT , S XAHWERANBELHBEZAC =ML, I 1 K4 XOHRHEES 2 K3 K

x2 EHEXEREAXAERET,BZ1 XHEH
Tab.2 The individuals of Pseudosciaena crocea
swimming through area 1 in the different
illumination intensities with different colors

JIRERE I &6 4t 'b B b
100 6.8 3.8 4.4 3.8 6.0
200 6.0 3.8 4.6 4.4 4.2
300 7.0 4.4 5.0 5.6 7.8
400 5.8 3.2 4.8 5.2 4.2
500 6.8 4.4 5.8 4.8 -

BB, P4 1 X 4 KamBEHK 1/3(K3),

R3 SHAETEHARET, AUARKEESHHTHER

Tab.3 The average individuals of Pseudosciaena crocea in the 5 different

illumination intensities with 5 different colors B/m?
IR R Ix X 32 5% At i #HH "ok
1(0.5 ~ 100 Ix) 2.04 2.04 1.78 2.04 2.04
100 2(0.2~0.5 Ix) 0.85 0.76 0.68 0.76 0.76
3(0.1~0.2 Ix) 0.51 0.31 0.46 0.46 0.41
4(0~0.1 Ix) 1.28 1.39 1.37 1.32 1.34
1(1.0~200 Ix) 3.06 2.04 2.55 1.02 1.78
200 2(0.4~1.0 Ix) 0.68 0.76 0.59 0.93 0.68
3(0.1~0.4 Ix) 0.46 0.51 0.51 0.36 0.56
4(0~0.1 Ix) 1.25 1.30 1.30 1.41 1.32
1(1.5 ~300 Ix) 2.80 1.78 2.55 1.78 3.57
300 2(0.6 ~1.5 Ix) 0.34 0.59 0.51 0.85 0.34
3(0.2~0.6 Ix) 0.46 0.36 0.41 0.31 0.46
4(0~0.2 Ix) 1.37 1.43 1.37 1.39 1.30
1(2.0 ~400 Ix) 2.04 2.80 1.78 1.78 1.27
400 2(0.8~2.01x) 0.68 0.68 0.51 0.59 0.42
3(0.3~0.8 Ix) 0.46 0.61 0.31 0.51 0.71
4(0~0.3 Ix) 1.34 1.21 1.48 1.37 1.37
1(2.5 ~500 Ix) 1.78 2.04 1.02 1.78 -
500 2(1.0~2.5 Ix) 1.19 0.76 0.42 0.42 -
3(0.4~1.0 Ix) 0.61 0.56 0.71 0.66 -
4(0~0.4 Ix) 1.16 1.28 1.39 1.34 -

Z5 5 MBEN KREARN O HFILEEME(P >0.05) FMR,4 MKEM KREGKAHAREEE
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(P<0.01)ma, JLIRARAL 100 Ix T 4 MR HZEERGR B EHER (P <0.01), JEIRAEE 200 Ix
TIR52K3X 4 XAREEEZER(P<0.05), JEHRERAE300 Ix T,57T 2 X3 XZELEENE
F(P>0.05) , HEAXHMZEA BREEHERF (P <0.05), SLIRME400 kKT, 1 XfM4 X .2 XKF13
K4, HEERZEHRBEWESF(P<0.01), MFEEFES0 x T,1 X552 X3 XAREESEER
(P<0.01) 1 X554 XLEEHER(P>0.05),

RILMSE|, KEABTREEREXE(0.5 ~500 1x)
HETHRERMBKREEH(0~0.5 ) FREWRESR
(P<0.05) ,0F, K67 300 x Bf, KEAAE 1 X
H53n BEUR  (3. 57 B/m®) , it R F 4017 B
$0(1.06 B/m’) i) 3 52 ; H7E 200 Ix B, K
RBP4 RBECH 3. 06 B/m”, 5 it Py 3 43
i EH(1.06 B/m’) {3 f5(E 3), I 200 Ix fy
G T LR 300 Ix BIE e IE T, ik fare 1 B3 EAMHERET, REGTE 1 KAHM R
X 4345 BRI e | TE R I e R B Fig.3 The individuals of Pseudosciaena crocea

ATEH /(B /a?)

100 200 309 400 500
NIERE /1x

distributing in area 1 in the different illumination

intensities with different colors

3 Wi
3.1 REAXAFBE M A 8L
B SE B AR R B B8 X P B SRR — 5K LB — e Sy, K

FHARRBEM A HER AR EEREZR(P<0.01), FMEGMAMLEIRS, FEMARKZ,
PR 6 SRR A X R B AR E, EAL AR, M aNEENRE SN A BEE
EBVNER, ERFOR—RABENEE, — Mk, WA 655 S5 00T LR/, B A%t
MR R 2 . 1 R AR A B R R LA, AT REBE R R M I R B R Tk
AT ECRE EB /N AU AN, R AT 56 f | A R A A BRSNS BE ) 5 B R B T R, 41 68 0 A RE
PEMRERR, BARZ, BEEAR/ND, MEZE " B3 Bk M SE5 % I, 21 6 R F X7 U 8 ) BE 32 50 R
BRI B BERZ, EOER, BEFERE, AU 8 R 3 MR RSE KRR P S0 B A K it S5,
SERFH TE 9 R XTI 6 | PN S s R, B IR AR, S5/ ERY %
Fe B 9 € - B B3 R AT R, (R 4% 6 I A B RELEZ R LB IR B A R /N st — 25 i L
FRRRBT T AR, SRR REARESAHMKEKERNES TBARRMN, XEHR
75 AL R I W R B R B E
3.2 KEAXNAFEBE AERE RN

TENRBILH P, kAR SAMKEZ LA N 1 20, BAERSEHR KGR AR
1 :30 000, TiSEEeta A 17 B, AT K 3 707K o P B 25 B A 24N i, R s B B s AR K, 1%
AITHRET , REAT TR 4 KN A dish, i 4 X BRI ER T 76 LR RS,
PRI, T LA 3 WL 3 £ 1 5 4% IX Y R O R T 4% X 4 43 i B A0 R DR JEG %o /R R B3 2, R ) B Sl P
H 2 B 12

KB AR Y6 LT Bl K 207 400 ~750 nm Z AU AR IKR IS & G IS AR FE LT B M, 5T
B, KEAE—ENENETE ST 1 KNERUILEEHEET L, i AT | K475 B
£ (B RAE 200 1x,300 Ix ET) , AR EAX K SEGERERMNILERE, HllS5 A %6
ISP TE BRI P AR . REATRHAETELE KIS TR, K BH6 B T A i 51 i I 2 7K T 1
KB BB B2 &, T BB T IS E 60, Fr KB A E R TS A0S, X5 EiRM A5
WEERBEM M, Mo, SEH PS5 AR RE AN FTLEEME(P>0.05) 20, X3 IEBLHR
K E X R RS R RS2 MR , T R EANTER —MBiaie T, K a7EK i i G sl &
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HRMER/NTZE . KEABTRESRXE0.5~500 Ix) bl FTRERMKXEHO~0.5 ) FE
EWER(P<0.05), MXHERERE, KRAGFERBTRERSHKR. HEXREABEEHET
K60 m LI HEIEH T RS, B—MER M a2, BENEFEAEANEE TFKES m KR,
MFEFE R AT ERNRE L FERRAMBIENRER, RN RSB REATIHER
T—EMBE ,EN T RERENAEE, UBUS R R, XABKMAERERHATER RWIEF
FRJGRRS T A LR B AEX— AR /R —SIEL,

3.3 TR KEUH

TGN Fr L8, AR 7 FEaE R, iU —H (A MM A, =% ) St 7 FARBE
W 20 A SE 3 P T LU SE R SR HEAT SR o XA B ARG A K B R B B 30, A % AT AL
TRIXH TR AL B, L8, RN E 877 AT IR, A REE WL B K & xt
BOMEFEE, TURIRPREAMES SEMAHEHENIEBRERNSRUEE R T %
2,

LH, R E AT 500 I B RAELR , RSB K B ARHERAAOLRER, S EHmEH#—
FMAKXRE BN RERELE, ARBURFEAAE RN P ERMBERK, EE BIEERE DI
SR/ PO

L, REAZBDEIR RIS, B 06IR 77 rlirsh , SR 2 6 IR M AR, 35 5 23 55/ W B OB IR
BrUA—BAE ST , KR BREREI7E | Ky B CHEME TR, M TX—RARURKEAER
BEEEA | XZEatE, b T LW RIS ITR , & 1R — 22 W

BT AR BRI, SE 5 R—AR AN RIE R KRR 23, RAKT 2 .0 R B, UG BB 52 7 R R 45 1R
B4 AWLEHILIEMRE 500 Ix HIEHIBE , 43 N HAEE— £ I

PIASLI AL R P, SREARD, LR PRI R, A X 2 NEMEFRERER
St YCRY B RL , 4 BEHE AR A BOR #EAT BB T IZ BRI o

LHRFRFEFFRGSPER TR FREZARIT, Sl T KRBT ) HE N H X8 T4, KB AP
BB THLEFREHESTFAARMNGEFTHH RARARAGLRIRINY KA LM, E 8N,
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