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AE LED SIS R T aE K BRAFELEEENIE

aakED?, EEwtt &0, #EF, RN, AEY, B

1 R F IR S RSB, 10T Kk, 116023;
2. Uit R E A SR, LT K, 116023

it

WE: HEFANE LED SGitk Xt 20 88 4 J5 il (Takifugu rubripes)$h & . A & T ARG, HEE 525 B
L1 BE AR 7 il 4 Fa SR B AR W KB PR K SR R G, 400l 5 FiOR[E) LED Gk (40, # . W, &%, MRS 304d, Ot
JEHI 12 L 12 D, SZ56 RN ARG ALRCR, SO0 sR BT e A7 s . A K ISR JOE LG . SRR, &~
[R] LED &3 X 41 68 7R Jr i 4y A7 . B ROR 2 i B 18 38 PR 22 59(P<0.05) . Hi R G2l 21 658 7R Jy i i 17
TR, H(65.71+£0.00)%; LR GCLLLEE /R 7 il 4h fa ik e K, 49(29.36+3.78) g TEIHARHL LRI H, G644
£ ) VAL G 0 0R B 35 v T M 45 41 (P<0.05) . FEVEALEEIE M7 T, AR LED YGil% b BRAL b &1 6 7: Ty fili 4y £ 1) 7
AV Tl G PE Y AFAE 3 M 22 57 (P<0.05), Hh SR IR EBE R G . DR IEBEIR I . O OWE NG . DY R I 5 PR 1
1R T H AL AR B (P<0.05); SRIGALATFIE I B IG PERC &1, 038 & T OB 5 2OB4L(P<0.05); SR A W i 1 14 &

FrETLOG, FOLH(P<0.05), £ BTk, SROCXTLLEE R Ty il o it A K R & HAA B A R .

SR LA 760; LED Jeik AR IR AT I AW b

HESES: S961 XERARERED: A

JeE N — A EEHE RN EEREN T, —
MeAuds 3 ANER, SHILRE . GG A
JA, B R R . AR AT M
A IS B A P AR B, CTEK TARRER, A
SO GTE W 2 R AR RR B AR A, Bl TR
JE B RG4£I R s s G, TR I i
KO EECFE Rk b 3= b AL, T £LE A AT
FHEWKZE . B, BT FK)ZE B a0
MU AE AR AR 25 5 . AR R, ARG
T PR 235 M f S (A 1 . ROV L AR IR
Froh, PE R AR KRR A mT X 5 o ik
fifi (Plectropomus leopardus)4 094 K & & & W
AN TR R FE By s, e SR OGP T 37 58 1Y 5 S0
BRSSO AR B AR R ATE S5 7 A FDOGA A
AR RERE R HE R P SR, S Xt L LR i (Mela-
nogrammus aeglefinus) 210 AR VG LEEE(Salmo salar)
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AR HIE R EEE WY, H, s AR YR
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B, JEIEXANR & B B B sl S e A AR A Y
S o U BRI 5 U5 85 (Dicentrarchus labrax)f{HEff
B B AE W6 T AR K AR R A 2B, i Ry
ViR B BE 7R 2O B AR KR i, FERDE T AR
el W, 78N TSRt 7 g, A
DEARPE DR F R T B B B FE R s 451
21 #& 7R J7 i (Takifugu rubripes) & i -5 1 44
(Osteichthyes), fifi J& H (Tetraodontiformes), fifi £}
(Tetraodontidae), 7= 7 filifE, AWM. | EhM: .
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LR R, oA T HA L g E RS
g2 R 2168 7R )7l R R i e 5, 48
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R H A B A B K stk 2 =, Bl
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428 &

] PN A1 % 216 7Ry Bl T SR 5 AR AT 5 1 128
ST i 2R )y il e N Y SR B A H B
ENEN: PN 3 G OEAR ¥ F KA RN RO T
R S e 7 i 1 e LRI, 1 X — PR Y
FERNRAOHEASFNLETT N NG IR
SRR . JBRE . KERS) . R AT, A
(O BEAT DL s g fa A E 3, IR R HAE K R
TP, EA 6T X £1 6 2R Jy fili 5 0 A BIF 5 4
=, SR E TS R A A R G 2 A
B HES AR AT 1A

TH A T 3 P A S B K 7 B T Ak A B AR
FEAE A S SR AR AR, 0 2T Ak i A g Y AT
SR A BRI R B T, B NS
X — 6 i 7 5 A0 28 ) AL T R T AR o
5% . WA K Ca® %t H A VH IF (Macrobra-
chium nipponense) ) B & {1 WA e ot VE AP o
5 (Oncorhynchus mykiss)VR P TE #5y Bl 05 P2 37 3|
SRR AR I Ot 2R A
ARG A 5% F2 ZEAE AR DR ) L PREE IR (2
N AN 2 ) I ST R D N R A o3 TR <]
I X 7K AR A 0 T T T 1% 1 1% 55 e 0 A S
AN D N S R 2\ o | E ) ol N £
(Haliotis discus discus) T IR E A COWH I AP 1
PR A Tl ) 3 MR R, R WIS SO R T A 3
T BT A R U FE LT ORI ES T BE A 6 (Lateo-
labrax maculatus) B LS M0 E AR, A
K X £ 658 7R i 4 €6 3 1A T 1 52 e BT 5 3 f
DLARE, A IO 1 Xof HE I A4 T RE 1% 5% e HEAEE 1 A
i

BEXF A R B, A5 AR K % N R A 45
T, %T 5 Fh LED Y63 X 21 68 AR Jr i g a4 Kk
B e LAHACEEE PR, PRITIE B AR
Tyt gyt A KO E B ADGIR A, R T
bR L1 8 AR D7 Bl AR Al — 3 Y BE 27, [l
B 6 18 X6 #0288 0 Ak T BE 852 o B, X osd 2 A B
7 P e B i AR R B R S

1 MRS

1.1 A&
SOG40 668 2R Tyt 4y £ R 2 R R I SEl

AIRAF . dhfaisfms) L= )E, I 5 KK
AR (EAE 80 cm, M 60 cm, A RUKAEEF
250 L), #7010 1 A UI4L, DA E i R
BT WA )R FH R V7 M DR A T R, A
H 08:30 F1 15:30 &M 4 ME 1 k. 1 Ji e 525
JRE AR B S Bk B 1) 21868 R Ty il 1)y £ iR AT SIE
1.2 LIEigit

ARSI PR B EURA LED 4T (8% GKSA,
F P E B2 B 2 S AR 5T I PR AL T, TR A
—RHEABRA A, JTRILH 5 FOLE, 55008
2 (As25-530 nm) « W T(La50-455 nm) « B E(A500-595 nm) «
I (A625-630 nm)~  F1E(Aa00-780 nm)> TEIRZEREFETK
MIE FJ7 1m kb,

SIS AE S OGRR B N HEAT, N [A]Ab 34 AR
BECAT AT G, LAk S Ak 3 4H 22 [RDDG IR A A8 X
HY, RS ADEIRAMMRE . ALRRE S
AETEALERA, srA st Bk, EE. 4%
MEDCA B, BN E 3 AFEE, W)
CE 3N FRGEAN, FRPAMR K 8 PE M BT RIATE
i, HA% 80 cm, N 60 cm, LITFUARY, B4
FREEAR LA 35 R Y g AR Jr gl fa, {4k
$£:(9.01£0.70) cm, 1AH (18.05+3.17) g, SLL A
30 do SESGIARE], B FRGH AR IR RS
Fr AR IR <, 5286650 B E h(250+£20) mW/m’,
£ HF /2 8:30 JH SRI 2000 UV J6i A H(1H 7%
JBE 003 A BIR 2 w0 )i S s HE i 18 A o Y ] U 3
e B RS TR, B 12 L 12 D, &
H 8:30 Fl 15:30 f &M 1 Wk, & H MR
oo R IR AR AR B TR 2% 3T 1A,
FER A, YRR BRI R, RS 30 min U
SERIRGR, BT FRE, &2 d B 1 0K, #ok
TRBLR 50%, ek i [R] st FH RS 2 WO 4E G 25 0,
BT FRE 0% .

1.3 HRHRE

1.3.1 AR SLmiE, & 10d gt 1 ik
FRIEAR LT 88 75 7 i Gy £ (O AF TG B O, TR Y
A2, I MR AT 40 . A T REdERR RS
CLEE AR Bl gt A, 7ESCI AT, A
FREEA R RENLE 3 R4 T ot sh kK . K
FME . R H BRI} Y R R B A N



5 8 1]

XIFAVESE: ANTF] LED JGi% X 2168 7 05 fafi gy f A= 1 Bt S PR s 1R 14 52 1) 1013

BT RN 2% AT, Lt R, & 10 d i
171 AR AR BT I TAE, DUSR IE $nd
Tl ) E L 7R A VR A 30 min i, WOEEFRIH, 7E
75 CHRMTFHCTEHRE, HT 5 M
s AR5

SRR, A FEEMBEYLER 3 B,
A LRI 9 B (eh), HTSemas ) m
A T AR T I E
132 HEFALHSHNRE TLREREMN
24 h {5 IR, 2 )5 RS A A B P REATLERL
3 B4, FHRREEF (MS-222, 80 mg/L)Jk i
M, BRI 0B T ok b, il A, BB FIE
M, S LK Pk sk E, FH
KA 7K 53, AR S, e AR A,
B J5 PRAF 80 "C kA, FHF 5 AT L BT 12 1
M 5E o
1.4 #HHEPNESSH
1.4.1 ARMERENE BRI T AR
TR (SR) . KK R (LGR) . IR KA &4 K%
(SGRy) . TRHFFEA K F(SGRy). MBI EEK). H
HHE(DG). HIE RE(DGI).

FAIT #E(SR)=100%N, /Ny;

KB KR (LGR)=(La—L1)/L1 X 100%;

KR E K #(SGR)=

100%(InLy—InL)/(T>—T});
TR R A K #(SGRw)=
100%(InWo—InW))/(T—TY);

A 2 (K)=(W/L2*) < 100%;

H I H(DG)y=(W-W)/(T-Ty);

H 14 8 2 5(DGD)=100x[(Wa*~W )/ To-T1].
K, N Ny Gl R LI 40 10 ) e e ARORN S e 4
W AT A Ly Wy 47 3R SE B TF IR B 52 55
AR (cm) FUA T (g); Ly Wo 5351 SE SR 5 PRI
AR £ A K (cm) AR (); T WS BTF AR I 18] T, K
S A5 SR [A]

1.42 BRIEFRNE HBEUTARITEEE R
(FRy). THAELREU(FCR), HEHE R (FCEw).
FEER(FRw)=100xF/[(Wo+ W1)/2)(Tr-Th);

AL R EL(FCR)=F/(W-W));
THRHE 453 3R (FCEw)=100%(Wo—W1)/F

K, Wi Wy, Tio T &% IR 1.4.1; F O S256 15 3
RN R SS i =
1.43 HWEEEMEANNE RAMHCEH &0
I A W) AR IR T B ) X I R RO i 3 2H 21 TP R
PR R i (ACP) . B I B TR i3 (AKP) . O W I g
(HK) . NERBR I EE(PK) . J5 W B (LPS)i6 P 470
FEo FEMAMTATT 4 CUKF R, 78 KB
I T B AR O 2 (PRI 0.1 g ZH ),
A9 AERBR 5138 T, AEVKOKIR S5 T AL
A1, HIEL 10 %23, 4 CF 2500 r/min 5.0
10 min, H_E 35 8000 e I A TE 1. BURE 50 uL,
SR DL KA B AL I R 43 S SR FH T A A3
AT
1.5 HBESITHH

K SPSS 22.0 X SEE ARSI TR K 5 2
/M (ANOVA), FIF Duncan £ H 35 M1 A [
hFRZH 2 18] 22 5, L P<0.05 fF R 225 5 E ks
#E o T A B0 R S SR 1 25 (e £SD) Y Jy 2k
T3R8 AP S 5dE A Origin 2017 #4317
2K,

2 ERESW

2.1 HEKMHERE

5 Fh LED YGitk 28 T 4168 75 J il 4y 42 11 A
AR 1 iR, Hr, &AbHg] 4 e
5 B I 3 25 T (P>0.05) . BOLALRNZT G4 Ay A
KR G 2T 20O 4R (6 4L(P<0.05), 5
L ML IR R AR KR B E IR T4
L F G (P<0.05) o SRS 216 7R il 4)) 0 {4
R, H(29.36+3.78) g; BOLALLI6E AR Jrfli4lfa
RN, H(21.28+2.56) g, BOGA KR E FE
A KR I R T PR DG4 Ah Y HoAth 4% 41 (P<0.05),
SR B 3 T HAB A 4L(P<0.05) AL H 14
RN H R BN 0 T A4S 2 (P<0.05)

BEAL, ORI Ak B 2T 668 45 Ty fili 4 40 A7 1%
R EA P25 $(P<0.05). FE 1 AT,
FESLIREE A, SRt dl 4l A s R T4k
A EHL(P<0.05), 2164 4 A7 3% F g E K
T8 DG 2R A HoAth 45 4 B 4H (P<0.05), BEOGLH I
WOLH M AR LR EER, HEERTA
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K1 AEXESEFGETARRFELSERNEKIER
Tab.1 Growth indexes of juvenile Takifugu rubripes under different spectral conditions
n=9; x£SD
M KT SEik b HIZH light spectrum treatment group
growth index k(% green W bule #H M yellow 2148 red & white
K /em L 10.63+0.46° 9.88+0.57% 9.43+0.15° 9.32+0.17° 10.27+0.80°
fhE/g W 29.36+3.78* 25.42+4.09° 21.28+2.56° 22.3343.61% 24.79+3.05%
M3 K /% LGR 18.06+5.09° 9.73+6.38% 4.73+1.70° 3.53+1.90 14.04+8.86°
Mk R A K 3R /% SGRy, 0.55+0.14° 0.30+0.19% 0.15+0.05" 0.12+0.06" 0.43+0.26"
E R E 4 K /% SGRy 1.60£0.41° 1.10£0.52° 0.53+0.39° 0.67+0.56" 1.040.40°
Rt 2 /% K 2.44+0.22 2.66+0.63 2.64+0.53 2.69+0.59 2.31+0.50

H ¥4 /(g/d) DG 0.38+0.13* 0.25£0.14° 0.11+0.09° 0.14£0.12% 0.22+0.10%
H 14 5 R 40/% DGI 1.5240.43* 1.03+0.51° 0.48+0.36° 0.62+0.52% 0.96+0.39"

T AT IR ARAR R /NG SR BTE - R R R 22 5 A S35 (P>0.05), ARG T RER7R 22 5+ 1. 3 (P<0.05).

Note: In the same row, the same small letter superscripts or no letter superscripts mean no significant differences (P>0.05), and different

small letter superscripts mean significant differences (£<0.05).

ab
be I |_\_|

ab
g e HE [N e

red green white blue yellow
YeihbFH4A light spectrum treatment groups

80

n=9; x+SD a

TEIE%/% survival rate

A (P<0.05) o LR ICA 21 6 AR Jy i &)y 6 1 7305 SR 0
B, M(60.71+8.66)%; £T G4 41 6 4 Jy ol 4y £ 1)
TETE AR, H7(32.86+2.02)%., TR F7 58 ],
AT R = T H A A5 A A
22 BRI

5 Fl LED JlGii 4 T 2188 75 Jy i 4y 0 Al 45 £
FHOCHEARINGR 2 iR PRI A el i B 2R
AR T 1 64 (P<0.05), 4640 A B G 2H 1 3%
13 P B TG4 (P<0.05) . 44 G20 I PR 2 8

1 LA il DGR AL 30 d FOFERG R i R TF LA B 41(P<0.05). BOLAL LI
HITEL/ING F-RE R 2 52 A8 B35 (P>0.05), 2 ) FH R A 4 A 8t 2 I T A A% 41.(P<0.05),
RN B 25 7 (P0.09) S5 AL UL R B 05 T A 45 A 4

Fig. 1 Survival rate of juvenile Takifugu rubripes on

the 30th day after LED spectrum treatment
The same small letter superscripts mean no significant
differences (P>0.05), and different small letter
superscripts mean significant differences (P<0.05).

(P<0.05),
2.3 HLEEIEM
M 2A WTHN, 2188 AR Ty fifi 4y fa AN [R) D 1

R2 AREFHTAEFRAGSENERIER

Tab.2 Feeding indicators of juvenile Takifugu rubripes under different spectral conditions

n=9; x+SD
ek Stk ab BEZH light spectrum treatment group
feeding indicator k(% green W bule M yellow 2165 red {8 white
B2 /% FRy 45.67+3.44% 46.50+4.19° 45.69+2.89% 41.22+3.78° 42.34+2.93%
TR 2% FCR 1.13+0.30° 1.60+0.15° 2.57+0.31° 2.52+0.67° 1.83+0.39%
THARHL 3% % /% FCEw 78.01+9.93° 62.93+6.06° 39.15+4.74° 34.63+2.44° 62.16+3.19°

H: AT R AR NG R s e TR R R 22 50K B 35 (P>0.05), ANEVING FhEFR R 24 5 1 3 (P<0.05).

Note: In the same row, the same small letter superscripts or no letter superscripts mean no significant differences (P>0.05); different small

letter superscripts mean significant differences (P<0.05).
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XI5 ANTR] LED Yol X 2168 AR J7 fli 4y £ AR

PR S TH A B S PR A9 52 ) 1015

Xof i P Tl TR i (ACP) T PE B S i A K . 4R
ACP ki, o3& T HAh & AL B4 (P<0.05),
HOLYL ACP JEMERAR, R T H A4 b B4l
(P<0.05). 162 5 15 6 40 B Rl P AR5 AR A7
Tt 25 7 (P<0.05). 219640 ACP 3 &Ik
Tootdl, HBZE S THA 3 e 4 (P<0.05),
25 A 3 2 T P T A O M R o BUAIAR U B
. 20 . WOk . FOtdH . EHOLH(P<0.05),
WE 2B FisR, 2168 7R T il 4 fh ) i 1 85 R il
(AKP) G PEAE SO v fe s, H B 3w T H A%
AL FRZH (P<0.05), £AbFRZE AKP 35 i i B

WoREOLH . L0064 . POt . WO . BOBA,

o _

8 700 n=9;¥+SD , A

= 600

8

& 500

=)

8 400

) c c

é 300 d

% 200

g 100

& o : :
ae e HEs e mA
red green white blue yellow

i AbFHLE light spectrum treatment group

HA 2yl M 64 AKP TG TG B B R, B
2 5 WA Z BTG B 2% 5(P>0.05) .

H & 3A AN, AS[E]DG ik kb 3 21 % 7Ry fili
4y 0 O (HK) 1 M 7 28 i 52 e B A I 25 P Y
So SO HK MR, HoB e T HAb
HAL PR (P<0.05), £0564 HK 3G Mk, H W%
1B T 4% 5O 20 A0 HoAt 4% A 34H (P<0.05) . 1M G 2H
HECH A M2 7 (P>0.05), HLGA
SRS IR 3 25 5 (P>0.05), AN[A] LED
% Ab L ZH T TR R 3 (PO TR PR N &L 3B IR,
A BRI e dl . Hedl . Z0okdl . ot
M. FOLH, SAFA PR IEIESE T A0,

0r n=9;¥+SD 2 B

BB EREE/(U/g) alkaline phosphatase

a6 ®E e

red green whlte blue
AL HL light spectrum treatment group

yellow

Kl 2 AR LED Y o 21 68 2 J7 fifi 40y F 1 11 Tl 1R I (A ) AR 1 Tl T Il (B )93 2 1140 352 T
MR/NG FREFR R 222N B E(P>0.05), AR/NGFREFRR 2R T E(P<0.05).

Fig. 2

Effects of different LED spectra on acid phosphatase (A) and alkaline phosphatase (B) activity of juvenile Takifugu rubripes

The same small letter superscripts mean no significant differences (P>0.05);
different small letter superscripts mean significant differences (£<0.05).

20

9 18 | n=9;x+SD 2 A

<

=] -

t- 16

g 14

< 12F

o0 L

S

<

=

g 4t

ool ¢

0

aE KA e ﬁé
red green whlte blue yellow

St Ab B4 light spectrum treatment group

% -n=9; ¥+SD , B

E 80

g

E} 60

CJ

2 40

&

=

=
a6 ®E e ﬁé
red green whlte blue yellow

AL T4 light spectrum treatment group

Pl 3 ANIF] LED Sl o 21 68 7R Oy fii 4y o CUH 850 (A ) R0 DR R VR (B ) % 114 352 i
HR NG SR 08 2 5 AR B35 (P>0.05), A/NG F-ERIR 22 57 1835 (P<0.05).
Fig. 3 Effects of different LED spectra on hexokinase (A) and pyruvate kinase (B) activity of juvenile Takifugu rubripes
The same small letter superscripts mean no significant differences (P>0.05);
different small letter superscripts mean significant differences (P<0.05).
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BOGH PK I M eIl HL A H #5240 22 55 1o 2 (P<
0.05). £G4 5 W4 2 0] JC i 3 25 55(P>0.05),
T 2 = T RRER OGS M A A AL FEZH (P<0.05).

21 i 7R 7 il 4y £ JHF J0E B s I 1 (L PSS )3 14 7
AFEDCTE SAF T A 2k 25 7 (B 4A) . 7RG
HESR, LPS; i MK H w2 I F oA 45 b i
(P<0.05), Z4E4Hny LPS, Itk s, B&® T
T4 e 2064 SR d] 4l 2 18] LPS,
PR, o E R (P>0.05), EERTT

n

407 n=9; x+SD
35F 4 a

>

JFAE B/ (U/g) hepatic lipase
W

o
W

b
e HE
blue yellow

HE

white

as RE

red green
Yti4bHE4H light spectrum treatment group

fii 4y €1 Ji7y 36 26 23 1) B 17 g (L P S) T PR FE A WD %
AT WAAE B E M2 5 (] 4B), HhTEFDEIR
S, HLPS, W MK H i % T At 45 A 340
(P<0.05), ZRCAHR) LPS, Whthfm, W& m T4
L DG (P<0.05), T H ARt | W2 s
64l 3 AL BRL 2 (] LPS, 3 Pk 22 BIAHNT A /N, AN
AR EEEF(P>0.05), #A0B4] LPS, f 1 H
mEMIAR Y s . WAl FORdL . a0kl .
S

35

2 B

£30F & a

£ 25 L

3

g 20F

Py c

o0

é 1.5+

g 10F

=

& 0.5

g 0 1 1
a6 gE HE& e ®HE
red green white blue yellow

FeiALHELH light spectrum treatment group

Pl 4 IR LED i x 21 & 7 J5 il 4Jy €65 i 15 1t CA) L B I 1 (B ) 16 4 1) 52 11
HRNG FRER IR 25 58 B3 (P>0.05), AIRVNE FRERIR 22 7 W35 (P<0.05).
Fig. 4 Effects of different LED spectra on liver lipase (A) and intestinal lipase (B) activity of juvenile 7akifugu rubripes

The same small letter superscripts mean no significant differences (P>0.05);
different small letter superscripts mean significant differences (P<0.05).

3 itig
31 AFE LED REMABRAHBERKES
MTFERRT

SR 0 28 1 A K R T R I DR DG i ka3 B
AR ISR . AN BIF9E ke BRER X 45 B
B8 (Verasper moseri) B V20 i A < B AT R AR
F, e EAT AR AT SE R 8 (Solea
senegalensis) %)) i W 78 5 €0 6 IS A4 B AT T 47
(A KRS BE(Cyprinus carpio) R T FI{A
RRE W KORAE LB AL PR HUTE O AN e Ak B
TS G 5 85 (Dicentrarchus labrax)
gt A KA, 564 AR K R 22 AR S e
FEJCIRAL PSS 30 RELEER gl iR, (&
& RRIERKR | RRKAE KR RE R e
KR NEWEE . HIEE ., HIE RPOFHAK
RENMOUHIT 0. &HRFW, AR LED Jbik

Xof £1 6 7R J7 il 4y £ 00 AR KR B AN R R Y5
M, A5 T0HGBRAE S I AR 30 KR I 0 i 12
S, TESOCIUNRAET, BRICHE S A A 4 2

[IAAFAE B E L SO, HORABTUE KIS PRI
FI A7 Ab PR b B foe i (L, HCPP AR L R E AR

KR HBEM Y EREUY 22 & T HA &AL
A X —E5 RS Kim VIR e 45 R A—S
8% 2185 7Ry fidi &)y £ 2 4 14 5% ) R g 5 69 D
T A2 R I S e R € 2 A B g A T
FH I A Ry 218 AR J il A 0 €5 2% PT R XT 4RO B
JR%, DT AR S P A5G rh RE T 4 2R

TG B AR 1 =R —, &
2RI AAE WA EE A, A B R A
SRR (Plectropomus leopardus) % fa1E 446 5%
PETS B4 I8 R 3 B T LA RO 5 i
ffi(Dicentrarchus labrax)4 f1E L6554 T W47
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XIFAVESE: ANTF] LED JGi% X 2168 7 05 fafi gy f A= 1 Bt S PR s 1R 14 52 1) 1017

R ARDY, BE D 48 (Zebrafish) %) 0 78 116
JEF BAEE R B T AR, R
LED Jt 3 X 21 68 41 Jy fili 4y 10 (1 473 R HLAT T 5
M, ZRGAL R4l (A7 e, H & T A
% 4 (P<0.05); £I0CAH M4 fE TG Rk, Hi
AR T HA 4540 (P<0.05) o 45 BF 53 [V R & R4 668 4%
5 Sl A HE 1 [y BEAE 2156 T AT R AR, ABESE
HEE SR 25 1 T 5% Y £ ELAT ARG 5 e A AR K
TR A KR, I e A 2T 85 7Ryt &)y £ B S
A TR TR K A BT AT
3.2 A[E LED g8 R A4 BIER AN

ASLE R [E) LED Yiik w41 25 7 fili 4y £
W EAARRR I . 56T 2088 75 7 Bl 4 10 ) 3%
BRI, H(46.50+4.19) %, 4% T 416 7R J7 fili
g B B RAOR TG, h(45.67+3.44)%; H
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Effects of LED spectra on growth, feeding, and digestive enzyme ac-
tivities of juvenile Takifugu rubripes

LIU Songtao" % LI Yihan"?, LI Xin"?, WEI Pingping"%, MA He"?, LIU Ying"?, TIAN Ye'?

1. College of Marine Technology and Environment, Dalian Ocean University, Dalian 116023, China;
2. Key Laboratory of Environment Controlled Aquaculture (KLECA), Ministry of Education, Dalian 116023, China

Abstract: This study aimed to estimate the effects of different wavelengths of LED spectra on the feeding, growth
and development, and physiological activities of juvenile tiger puffer (Takifugu rubripes). The juvenile fish [n=
525, body length: (9.01£0.70) cm, body weight: (18.05+£3.17) g] were evenly distributed in five different LED
spectra groups: white light (A400-780 nm), red light (A¢25-630 nm), yellow light (A590_595 nm), green light (1sys_530 nm), and
blue light (1450_455 um). The results showed that the effects of the LED spectra on the survival, growth, and feeding
were significantly different (P<0.05) at the end of the experiment. The survival rate was the highest in the green
light group [(65.71£8.66)%] and the lowest in the red light group [(32.86+£2.02)%]. The body weight was the
highest in the green light group [(29.36+£3.78) g] and the lowest in the yellow light group [(21.28+2.56) g]. The
blue and red light groups had the highest and lowest feeding rates, respectively. The feed conversion efficiency
was significantly higher in the green light group than in the other groups (P<0.05). The acid phosphatase, alkaline
phosphatase, hexokinase, and pyruvate kinase activities in the green light group were significantly higher than
those in the other treatment groups (P<0.05). The liver lipase activity was higher in the green light group than in
the blue and yellow light groups (P<0.05), and the intestinal lipase activity was higher in the green light group
than in the red and white light groups (P<0.05). In conclusion, green light showed the greatest promotion effect on
the growth and development of juvenile tiger puffer.
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