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13 B, 4. LED G0 Koy S i ¥ 3R X i 8 g S A 8 1 M KA DGR B 1R 1 45

I8 B0 2 0 2 AR BRI aa B0 TROK AR
HOCIA R HUUE RO FE, HAaRH LR
JKIFE R B BERMOLHOR .

AT W 5% 56 T €8 0 b 6 g 38 . s fk
. A5 7 T B 52 M 458 N — ¢ Heydarnejad 45"
R IR LLOG A T g 7 A v B OOV, AR Az
FHNH ;15 Karakatsouli 257 F 5% & BA, T fil§ /|
KW ARG AR L0 6 0 T 68 1Y) 52 e 55
52 4= HZ ML v A 58 e PR AR, R T 2 0 3k
Rl AfF 7 4 L S 30

2 £ 237 B P30 kA O NI, AL
Bt S Ak it B A R SRR R AR H B R T R R
HFEAEH, Hrh S E L (SOD) Flid & fk
2B (CAT) 2 EZ P A B K T B 2 bl
B BN O R, MRS E B ER BT 3 ] fiE
M I R BT R O . el SRR R R R
FH A SR AR A B — Fh P A AR AT BR ALK
P N BUA BRI, R R R A
BB f0 A P AT DU SR ALK R B AR A BT
AR AKASE T 1 5 B % 4 4 7 AR R a1, X L
RE A 2k 8 AN 3 O 6 R B L AT R . Ut
Hb, AR SRR R R RE S S e e AR AL S A
B T B N R AR R R S R R RO .

eI N H Tz W & R (LED)
HADRM ., Hak ., 808 . b fi1yaE
(=N i = S A B e M R S s R N 1 S
TESLI BT, BT LED St i
SPF iR 2 0T T 0 AR AH I O R SR G R
FIsZ DA SR & R K AR o 6 A 5 e R
HeH AR HEHIS T HF

1 MEHSIE

1.1 SR RH

ASZE T 2019 4F 6 H 16 [Efg Rkl
WX K 7= 0 S = AT o S0 A B o AR
DT SR KRGy, R TORIEA R, AR
T . I FIIEH .

SEIG FHUT 88 S 7E 7 A PVC KA (KX G
80 cmx60 cmx50 cm, ZKAKZy 240 L) 8 3% 2 ],
PLEDE (&6 HELED AT (&6 R 48) 1R B,
SR FE W A 12 h IR - 12 h AR (5 08:00 JF 4T,
i 20:00 KT, BEMLZEBOK T 6 4~ S E 4T 604G
DU, DUAS G RGBS 260 Ixo BT 55 0] 0] &
KT 08:00 Fl 16:00 - HME 1 UK 75 & BL A 1A BH 0K
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5 8.0%. ML 1 50.5%. HLHE W7 12.6%. K4
15.0%), H i A SRR 2%, %R 2h
JEHK, B K i R KA BRI 100%., 7
SR R 285 24 h B AR BRAY koK o B RAE
FH i 4 2 7% i 481X (Y'SI 550A, Fisher Scientific,
Hanover Park, Illinois, USA). #; i1 (YSI EC300A,
Fisher Scientific, Hanover Park, Illinois, USA)., pH
il (YSI pH100A, Fisher Scientific, Hanover Park,
Ilinois, USA) I & /K i [(16.5+0.5)°C]. hJE (0.6).
pH (8.0+0.8) S 45 b1 o 77 FH K WA R FH 78 | A
(i) BT B <, DA BRI AR 2 4R [(6.8~7.7) mg/L]
BRI AERS AOK BE pRfa e . B A (TAN) A
T LOmg/L, A% (NO3 —N) AT 2.0 mg/L .
WA A (NO; —N)AE T 0.5 mg/L.,
12 sKiigit

B FE L5 R ES B 24 h DL R i S PR RN R
BRI EEATKY | e OB Y — T g [ AT
(42.0£1.5) g, MK (14.5£0.5) cm] JHA B% 35 21 4 7k
R (K> 58>« 60 cmx40 cmx30 cm) H1 JF 4 52
5o SCECRHDNA o 2 E ARl A, WE DG
(&6, XTHR4H). 4056 (620 nm), %% (540 nm)
FEE G (450 nmy4 FOG 6, AR TSR R
2FPAb Ry 2, 8 A AbERA, BIATEGIHR R R
H Yt 40 (white light group of control, CW), A~ 5
FB M2 2T 5640 (red light group of control, CR), AYE
4R B 2R 451 40 (green light group of control, CG) .
ANV G 4R 2B 2K W ' 4 (blue light group of control,
CB). 4148 B2 H 4 (white light group treated
with melatonin, TW)., 735 48 2B K £1 64 (red light
group treated with melatonin, TR). ¥ I DR 2 At
G #H (green light group treated with melatonin, TG).
T 51 48 M W % 41 (blue light group treated with
melatonin, TB), &4~4b 4351135 3 4N 70 37 1Y 3258
IKIRFEAE R 3 A, A KR A b e 57 .
TR, SRR

SEEOEUR N LED X (CRO6 ). Nkt
WEOCIRTH0, JKIRFE B A7 T 44 FH A 2 6 il 4%
BEAE, JKRAE AR B — AN 06 PVC R D [ e
DGR, DGR GRES R IR WA AR R o S5 T 46 A
e ) 4 T R VAR, R R T S £ 30 pg ARIR
2Ky A (Sigma) FRH 110 mg B8 2B 2 VA fi# 76 0.9%
A BRER K . AR 28 R ST) MS-222(Sigma, USA) ik
P I, M T S AR R R VA (B R B 10 pl),
T 07:00 58 SRR R 2G5, 7 RIK a0l 1] 7K
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46 KopE o R 45 %

TR, TTHIR SR
1.3 HmiWE. fESLIE

SCR AR EAT 28 h, SLER I R T RERE 4 h HOFE
1%, FFEWFIE] N 11:00, 15:00. 19:00. 23:00.
03:00, 07:00, 11:00 (435 45ic~ T4, T8, TI2,
T16. T20. T24. T28).

BB KRR A BT 6 1 R IEATEURE, A
A HCR 4 3 R, F MS-222 (Sigma, USA) Jik fi¥
J& 37 BV R A v R SR . SRR Y IR AE 4 °C 5%
HTFEELA, 25 E TR EC 10 min
(4 °C, 3000 r/min), [l f5 B L35 W E T80 °C
R VKA A T Ia gekaill . Sk'E A8 8K E
SRR A A PR R, 5 T80 °C H Ik
VKEAORAF T T I 82/ . A BRI b T3,
FFETE B S A AT

MVE AR MR . R BT RE RN SOD i 1 fiff I il
I f 92 W BfE (ELISA) I 5 3 1) & (b i 33k ¥ A=
PR A PR | Kl . Sk (g) 5 A FEER/K (mL)
I 9RGA, M5 (4°C, 3000 r/min, &
> 20 min) J5 BB IEW, R AT & (M
U AR ) T ARG W E CAT 36 .

1.4 BEESH

S 36 B ¥ R FHOF- #4947 1 2% (mean+SD)
oo fdH] SPSS 24 B A AT B AR 43 o SR
Kolmogorov-Smirnov £ % Fl Levene £ 46 77 1% 43 %l
HEAT B 00 1 2 A3 A R g RN 7 25 55 PR R g o %t
A IEAS A BJ7 255 A AT B R Oy 22
43 1 (One-Way ANOVA), 4 A A [] Ab H T fi2f (1)
L7 SOD M1k ¥ CAT i ¥ L ML 1% B Jo it Rl ol 2
RO mMNERRENE, A2 EE (P<0.05), ff
HH Turkey 5 % i 47 20 7] 22 5 L4 o0 A o BLsA AL
Tl 05 M M R S AR SR ST R R A
22 Sl R IR AT IR, WEUKF P<0.05, X
A IER I B 255 A T = &R 7 2
53 M7 (Three-Way ANOVA), i BUFERT ] . St
S Aol F 2R A B AN [ I A 1 52 el

2 4R
21 FXEXFSHEREZITATEE M E SOD JE
AL

SRy R, BR TBALAN, H A AN B4 1
SOD {ifi 14 75 A [5) JBORE IR 7] 22 57 | 3% (P<0.05)., K
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T 5 AR R R A AT 6, SOD ¥ P Fif I ] 52 4G T R
JE TR NS R R . B CW dlah,
b B2 4 R T4 B G M 2 S T TS B (P<0.05),
T4 fT16 Bf L REZES (P>0.05), HiET T20~T28
BF o I T O AR R ZE A A B Il 3 SOD i M b
HFIA] 52 R a3, TR 41 SOD i 78 T4 i i 3%
5T T24 F1 T28 B} (P<0.05); TW £H T8 i} i & &
T T16 B (P<0.05); TG 41 T4 Fl T8 B} & =T T28
i (P<0.05)(F# 1-a).

25 Kb BT SOD i 4 8 45 BURE B 1] 55 35 £7 7%
B FEER (P<0.05)(F 1), HIFHEBEH (TW,
TR. TG F1 TB) i HT % 1f1 %5 SOD 7 ¥ i Z % T
KSR ZE 4 (CW. CR. CG F1 CB) (P<0.05),
RIEFHERA, CRAWEHELEES T CG4H
(P<0.05); BR T204h, CRAM B EH T CWAH
(P<0.05); B&x T164h, CR4HI S5 CBH & %
5 (P>0.05), CRALFH 76 B & @ T HAb
T (P<0.05), CG 41°F 3 ¥ i 2 A% T I Ao (4
T (P<0.05), FAHTHREBERA, BR Ti64h, TRA
Y835 T TGl TW4 (P<0.05); % T12. T16
A1 T24 BH4h, TR 4134583 % T TB 41 (P<0.05).

SHEFEMTER TR, BEERE L b
0 FIAR B8 28 A0 3L I £ i) SOD 1% 7 (P<0.001),
BURERT ) SR R R A | S 5B R ARy
XF SOD ¥ M (5% W A FEAC HAF T, HEURE B[]
S SR BRI = N R A BAEH (3% 2).

22 RBEGESFHBREBRIMEELE CAT E M
aEA

ST R, A AL FRL Y CAT 5 PR 7E A
[75) BBURE I ] 22 53 3% (P<0.05). oA T S B 25 1
W8, CAT % Pk BE I ] 2 555 B 5 s 7 T R
Ja FFanias, CW, CR. CG il CB 410 T4 Al
T16 B 5% M 3% 5 T T24 1 T28 i (P<0.05), T8
1 T12 i B F KT T4 i (P<0.05), T24 il T28 i
o i 2 25 5% (P>0.05) VESHAR R R AU 6, i
CAT iGPERf I ) 2 TR, TW. TR, TG Hl
TB £ (1 1% 14 ¥ 4 T4 Fl T16 B i % i T T24 Al
T28 i} (P<0.05), B TW @4 4b, T12~T20 B} H 4y
Ab 3R 2H 1) 2% S 4R S % (P>0.05), {ELI PE Bl I [R]
AR T RS (K 1-b),

B AL HL CAT I 1 7E B AN BURE B 7] 5 5 77
TE % % 57 (P<0.001)(% 1), HiEGMEEY
(TW. TR. TG #1 TB) i & K TR T ST 4R 8
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LED i (6, B i 5 4 58 2% 00 0T 8 470 460 A0 5 1 S AT S 3R & kOO B2 47
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El1 FRELIRALTEE M E SOD(a) F13k1E CAT(b) &M K MIE K FRER (o) FIHEERE (1) SBL LSS
AFEFEERRAF N FH A BE SR S8 2R 3. CWADCRENBEBERA, CRAJGCKEMNBERA, CCHLAREN
HREZRA, CBEOGAREMEBERA, TW.ANEMNERERA, TRADGEMNBERA, TG MR ERA, TBHE R ERA

Fig. 1 Fluctuations of O. mykiss serum SOD (a) and head kidney CAT (b) activities, serum cortisol (c) and
melatonin (d) concentrations at different treatments during the period of the experiment

Different letters indicate significant difference of antioxidant enzyme activities and hormone concentrations in the treatment at different sampling peri-
ods. CW. white light group of control, CR. red light group of control, CG. green light group of control, CB. blue light group of control, TW. white light
group treated with melatonin, TR. red light group treated with melatonin, TG. green light group treated with melatonin, TB. blue light group treated with

melatonin

TR 1 TB 4 #4576 i 3 25 5 (P>0.05),

SRR ESEE R TR, BE L L
PR A Z AL FE (P<0.001) XF CAT 1 4 1) BA g0 52 i i
F, HefmSyaf . mlaS e R R A B L Ok
0,5 4R PR R Kb B[R] M AE AR AC B (R 2).

St & K E 5 4R 2B 3R 2T AT 85 M E R R EE S

Z 4 (CW. CR. CG Fl CB)(P<0.05), ok 1 5t}
BEMH, CRAWEM &S . Bk T4~T12 874, CR
H I 5 T CG 4 (P<0.05), [% T4 il T12~T16
ok, CR HIBEFET CW 4 (P<0.05), T24 Fl1T28
A CR 4 & % & T CB 4] (P<0.05), CR 4F 7§
PR T HADEE T (P<0.05), BRCW 44, ¢G 2.3

I AR TG 6 F (P<0.05), w4 BRI
RREBZEA, TRAEME ST TG 41, T8 F1 T20~ SRR, B CR 44N, HiA b T2 iy

A E A [A] BORE s ] 22 57 B 3% (P<0.05). R
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48 KopE o R 45 %

F 1 E—FEFEAEIIEE M E SOD fskE CAT EHERIER REMREREEERNERRAFENN
Tab.1 O. mykiss serum SOD and head kidney CAT activities, serum cortisol and melatonin concentrations among

different treatments at the same sampling time based on One-Way ANOVA

b B4 (PMH) significance (P value)
parameters T4 T8 T12 T16 T20 T24 T28
SOD/(U/mL) okk Hokok *% *kk sk . sk
CAT/(U/mg prot) ok ok ok ok ok Kok —_—
J7 JfiEE/(pg/mL)  cortisol NS * * sk sk sk ok
f B K /(pg/mL) melatonin ok ok * ok o ok sk

W PREZFEMWAKT. NSATLRZEEZER, “AFEEREEER HP<0.05, *AFMEREEZER HP<0.01, = REEREMEZE R HP<0.001,
TH

Notes: NS is no significant difference, * is significant difference at P<0.05, ** is significant difference at P<0.01, *** is significant difference at
P<0.001, the same below

w2 RHE, ABMBERLERHEZEEMAAELSEME SOD #1315 CAT &1 K M5 5 B Ez
REZRSEERN=_ERHFEIH
Tab.2 Effects of sampling time, light colors, melatonin treatments and their interactions on O. mykiss serum SOD and

head kidney CAT activities, serum cortisol and melatonin concentrations based on Three-Way ANOVA

W EM(PMH) significance (P value)

EiF000
parameters I ] e KRB WFEGE > RE R et iR B E IR RS 1
time color melatonin timexcolor  timexmelatonin  colorxmelatonin  timexcolorxmelatonin
SOD/(U/mL) kK *Hk Hokok NS ok *k *
CAT/(U/mg prot) ook ok ok ok Hk *x NS
J¢ R /(pg/mL)  cortisol Kok ok *hk * sk . *
FR K /(pg/mL) melatonin NS *kk sk NS ok NS NS

SFFHR B 2 P AT 8 T4, T16 1 T20 I B i s 2 T HAOE AT (P<0.05), CGHIEY &R
Wi, HBERREETREASHE TG RN BT AT (P<0.05), H4F B Eg T,
., CWHICG 4, TI6HREEMEEST T24~ TRASZEWEES T HAMOEEH (P<0.05), H
T28 i} (P<0.05), H. 5 T4 B} JC W #2% (P>0.05); TW. TG F1 TB 41 8] JC & 3% 2% & (P>0.05).

CB £ T20 i i 3 & T H A B[] (P<0.05), HY5 SHNEF MR R R, AL b &k
T16 I 26 5 AN B3 (P>0.05), TESTAR SR A UL O G B8 22 kb 90 o) T 800 110 354 iz JO5 2 4 2k 5% W) 174 B
L35 B B 5 BN R T R AP R B (P<0.001), H =P 2 R LE B RS
T4 B &, H T8~TI6 R LREZESR (P> B[ (P<0.05).

0.05); B TW dAh, HAKAL L T4 mF 1 8 35 5 o g i (i 3= 3 &
F T16-T28 I (P<0.05)( 1-0). 22.4 ;.;‘é&&%ﬂﬁﬁ%%ﬁﬂﬁ%ﬂn,ﬁ BEZS

B T4 IS, 8 AR BRALFO g A d el RO

IR I 6] 0 B9 47 1 05 5% (P<0.05)(# 1) TESH SR, B CB A TB AL, MR
41 (TW. TR. TG Hl TB) JZ AL & AR TR ST AUAE PR 5 e AN R URE I ) 35 0 ) 3% 22 5% (P>
41 (CW. CR. CG FICB), RIESIHEEEL, T4  0.05), CBH T28 I & B F KT T4 I (P<0.05),
TS HF CW. CR. CG HI CBA %% A E (P>  TB4 T4 By & it i 3% & T T24 B (P<0.05) (& 1-d).
0.05), fH CR & . B Ti6 4, CRAHE 25 A 3 2H BB R 3R B A A A5 BURE I ) 4 A
FET CGHl (P<0.05); BRTI2 A T284h, CR4l  fEREZESR (P<0.001)(FE 1), HIEHEERA (TW,
P E ST CW4 (P<0.05); B T124h, CRE TR, TGHI TB) WIIEME XS EEES T ARE
CB ¥ 0 B % 2 H (P>0.05), CRAFYEER SR E I (CW. CR, CG fil CB)(P<0.05), K
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13 B, 4. LED G0 Koy S i ¥ 3R X i 8 g S A 8 1 M KA DGR B 1R 1 49

TESHEIE Y], BRT4 4, CR 4B ERTCW, CG
1 CB 41 (P<0.05), {FHT#RABEAH, Bk T28 i TR
5 TB 412 %A W #F4h (P>0.05), TR A EEH S
T H A A FE2H (P<0.05),

XTEURERT ] . St e il R R b 3 — [ R it
I 2500, S5 R R, SO E R b H X
I 375 B8 2R 3R B e A AE B AL N (P<0.001), )
[i] 5 4 PR K Ah PRAF A 22 AR (P<0.001), HiAth
2 I B i 2 (3R 2),

3 iR

e AE KB AL, K 1 m AL r+
HriE K K L SR I, 10 m AL
VTR B o Y PSRy e s o LR AR S )
T2 S K TR R 0 A DL L EURL W, AE
75 B EEAIG 0 A A b I O O P K
M ZRC B C U, AR kA D, L
FEE R e SR A 2 T 0 1) OGBS R, AT 20 A N A
A 20 2 T ) RO AN i, e A A A i
FEA . ORI AR L 1 P S Bl e Ah
FOEES . HIEERK (277~737 nm) FOE, AT
FEEFOEF = IRAALIE (620 nm) . 445 (540 nm) Fl
W6 (450 nm) FE M SCEG G, ] DL a SR )
IR 4 3 i 162 H ROE R B AR RO IR, ik
PEH AR At O 6

31 ABEIMELENRm

4 H0 A BE LR N IR BE & A R AR A
AR RN, PR KR A 3L (ROS)
& F AU R, A R IRSE S HEsh Y,
REMRERELFTRATE, JERF R
RGN PR AL R B AE RPN BB 38 T
IR EE AR, PrALE RS 32 H
SOD il CAT “FFg 41, T HUBUAM A X ALK Y
AL . SOD RE % I R HLAA PN &6 19 1% £ 4 B
3, B H AR A HL0,, RS 7E CAT 25 1 1
FH R 4k 5203 fif K RV, Bl B 7 AR R
B AW AR Wk, 28 h AUk R I
{6 07 # 1f1 35 SOD A1k B CAT 1 ¥ M A8 1k 2 B 5
R AR T e PR AR S R i fa 34 . SR BH S 50
72 16 h, Jetaxtfafkr=Eia, ML H
R AT B W N R A 1D TR AN )
P, 24 h J5 AARE S N A G, Shin 4E Y

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

1 Jung ZECY SR SIRFSE T 28 Fil 24 h AN [ € IR A
(AN R £ b 2 2H ' RE i B2 AH [R]) X6 5 FG R4 £
(Amphiprion clarkii) F1 4 8. (Carassius auratus) )
R, RWIBLEALEE SOD Fl CAT i PE7E 16 h F
W&, 43 Oi7E 28 F1 24 h R Tk, A RBLHDE
toE N M. H AT AT, AR 1 3 N AF AR
22 24k, SOD Al CAT %5 Hi S AL il 116 1 32 4
KIEH S, SN ia 24 H T fi ik Keapl-Nrf2-
ARE 553 [, W06 T UL R B 58, ki 5
th SOD I CAT 45 4 11 i LK 45 i S8 10 55 /4 B D)
AECY,  Shin S5 [ 0F 5845 i £1 0% 775 & 50 1K 3L
B EALN B, 51 SOD Ml CAT 5 E ST o
AR 2, FEAWE 5T h 200G 44T 8 1fiL 7 SOD Al
KB CAT V3006 e mr, 52 200 48 Ak I 0 i
%1, Heydarnejad 5" WA H 4518, Z006SXFur
05 355 W30, 5 MR AT BB AR ) . Chot 48PV A SE R
B, R BE XUAE £ (4. melanopus) WIS 41 i TG 2
BB, R — RN RS T R
B 00 AL O RN T T 1) Y S A7 A i T
LR IR BE A Rt — IR . 4 B RTiA,
UL AR 24 b5 Al AP G N OEER ST, H 200X i
B 1y A 7 YR A R B

32 ReXKEREAFME

B Tt L U B TR T — ol NSO R
1 R BE O % R 7 AR i 3 B2 0 R B ik —
T A — B 6] 4 4L (HPT), 5 5 B2 BRI 1 5 5
B, AR R, Rz B M s
5~10 min J¢ SRR, 24 h J5VRE EIEHED,
DAL I B T3 e 5 4 FH A S AR AL AAR 2P 107 985 e s 1Y)
fEbr . MPTIE R —DREEEMEN IR, T
VKT FE K B 1 A RE W) 5T LA Ab FE LK B 55 19 fig
SETHAESY B o ) A SR T ik 2 R e 0
i, JF A S A AR RO R BT AT,
RHURBERED AW, o 0 i T pe o e
TE 16 h i BLWEfl , BEJGA TR, RUDLE
JpIE7E 16 h B ik, A0 R T 0 FE K R L
= A SR BT St BTN 1 B
M. Song FPIHFFE R, LG R IR 4 Ml
Hog ml o It e, SO0 K BTRE S R
Volpato Z:P HIF5E R B, &6 T3R50 e ¥ F 4k
i (Oreochromis niloticus) 5z Jit s 75 & b I T 41
JtF o Luchiari P AF5E4R H, PR IE0OL R
WA R AR s WA TR, GOt
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Effects of LED colors and melatonin treatment on antioxidant enzyme activities
and relevant hormone concentrations of rainbow trout (Oncorhynchus mykiss)

ZHAO Xin', LILi"*, DONG Shuanglin'’, GAO Qinfeng >, YE Le’
(1. Key Laboratory of Mariculture, Ocean University of China, Ministry of Education, Qingdao 266100, China;
2. Function Laboratory for Marine Fisheries Science and Food Production Processes,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266235, China;
3. School of Aquaculture and Life, Hainan Tropical Ocean University, Sanya 572022, China)

Abstract: At present, marine aquaculture in China and other countries around the world is mainly carried out in
shallow coastal waters, which has caused a series of environmental problems and affected the sustainable develop-
ment of aquaculture. Chinese researchers have been working on salmon mariculture far offshore in the Yellow Sea,
and rainbow trout (Oncorhynchus mykiss) is one of the popular salmonid. Light color, which can affect the entire
life cycle of aquatic species, is an important factor in the management of far offshore cultures. The sunlight irradi-
ated on the water surface enters the water body after refraction, and the incident light will be absorbed and
scattered strongly by the water and will attenuate rapidly. Blue light has strong penetrating power in clean sea
water. Red light and ultraviolet light attenuate rapidly when passing through clean water. It is important to explore
the effects of light color on the antioxidant enzyme activities and related hormone concentrations of O. mykiss,
which will provide important information for the practical management of far offshore cultures. O. mykiss were
injected with different concentrations of melatonin (0 and 3 mg/mL) and were exposed under four light colors
(white, red, green, and blue) for 28 hours. Totally eight treatments were set up i. e. white light group of control, red
light group of control, green light group of control, blue light group of control, white light group treated with
melatonin, red light group treated with melatonin, green light group treated with melatonin, and blue light group
treated with melatonin. O. mykiss (42.0+1.5) g were cultured in twenty-four tanks (PVC, lengthx heightx width: 80
cmX 60 cmx 50 cm) and all tank sides were covered with opaque covers, light sources were placed above the sur-
face of water. Serum and head kidney tissues of O. mykiss were collected at 4, 8, 12, 16, 20, 24, and 28 hours of
the experiment to detect superoxide dismutase (SOD), cortisol, and melatonin in serum and catalase (CAT) in head
kidney. The results showed that the activities of SOD and CAT, and the concentrations of cortisol were higher at
16 hours and were stable from 24 to 28 hours during the study. The average activities of SOD, CAT, and the aver-
age concentrations of cortisol in red light groups were significantly higher than the other light groups (P < 0.05).
And the average activities of SOD and the average concentrations of cortisol in green light groups were signific-
antly lower than the other light groups. The average activities of CAT in green light groups were significantly
lower than the red and blue light groups. The SOD and CAT activities and cortisol concentrations in O. mykiss
injected with melatonin showed a down trend during the experiment. Compared with the non-injection melatonin
groups, melatonin injection made the activities of SOD and CAT and the concentrations of cortisol decrease signi-
ficantly and the concentrations of melatonin increase significantly in O. mykiss. This study indicated that in a 28-
hour experiment, O. mykiss were strongly stressed by light at 16 hours, and then the fish adapted to the light envir-
onment; red light stressed O. mykiss and green light did not produce stress; injection melatonin could release red
light pressure for fish. In sum, green light and intraperitoneal melatonin injection could be used in O. mykiss pro-
duction to relieve the fish oxidative stress response. Red light stresses fish and is unsuitable for fish cultivation.
Long-term experiments should be carried out to study the effects of different light colors on the growth, physiolo-
gical, and biochemical responses of O. mykiss.
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