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SERS RN N W= S R (I = vl e ) I < )
ARKMOR W AETE W] Wy W R g, @l
(Silurus asotus) M. GH(ERK W) KF1E6 H
KB, M EER GH JKFAE 3 A7 H 4 8l
— AN IEAE . MY ( Sparus macrocephalus) Il 3
GH ,GHR (4 K& 2 44 ) 7K1 F LA I JE A
RNA/DNA L AH 5 77 76 W1 W #1525 46, i
ol 245 A8 By T R A2 B 28 N 43 Wb R G0 R IR B O
R RS R R AR Sl i o I Ot BRI
YER—Fh R 7, LT 45 1) 4 (zeitgeber) ”
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BB 15 B R BORTELE ) B WA S L
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St R I X 0 28 A K Y 52 e i 2l A SR
ARG S G, AR R R AL, R N A
AR, AR R AR . AR SRR
FE AL 5 R 2 47 e S M A0 B A O, T — iR
IS A (SR 30 X AR

TE48 o % ( Paralichthys olivaceus) )X Jifi 37
B Fp B 28 ) LA AR T 22 Pl R A A 5 TR T (R A Ol IR
J3) () A2 2y, A5 68 75 38 £ 98 42 51 BRI ke 2
oy 2F BF 1) A AT 7 AT IR A GE o A2 5 4D
3 Ao AN (] 5 BRS04 A - 4 #8124 1) 5 e K A
SR A3 WA VR 45 N RE S e HLR A ) 26 WIS, R G R
B O BB S R A ER A2

1 MRSk

1.1 SR aRREREYIKL

S PR 2 6 )y £ 0 T 1 2R AR B K A TR
DN ) T E R T OR A A0 2R AT O o S B I B R
AR R ITE BB K (2.0 m x 1.5 m x
1.0 m, 7K 2 000 L) N 9I4L 10 d, YifL Z6 4 -k
1#(20.0 £1.0) C.DO >6.3 mg/L 4k 30 ~
31.pH{H 7.9 £0.2 SEREH] 14 L: 10 D, Y4k
) B K B 2 k(R L 8. 00 I EE
6:00) , 35 11 )5 15 BR AR A2 (8 . 5250 1 1k
85 T 2R R B B2 P 5
1.2 s5igit

AR SRR SRAE B N A 1T

T AR A 4 SO0 PR K R G, 0 B K T 4% KR
ALK 1 B 7K Tt R R A B K Tt 3 M S R
KO A AL 3% 22 781, DA DR TIE V4 ik 4 4 3 1 R K T
(>6.3 mg/L), J¢H KA M H 50 cm x
40 cm x40 cm, Kf&RZy N 80 L, KA — M L —
PVC & MIEHEBAHL K , P I 55 — M | 75 i) dai 7K L I
o M AKOK IR AR A (20.0 £1.0) C i K R B
J129 ~31,pH {H R 7.9 + 0. 2; 56 1 J& 1 K
14 L:10 D, SCHRRE T 5 AP, 6 B A B R
FHIE AT N TR B AN K R 6 A3 7™ 2% 4
L TR R U E I 0 RS ) K 6 A BOT o 19K
OGRS B mEIEE] (h) Fe gk Ji) 2 1 L:23 D(12:
00—13:00) 9 L:15 D(7:00—18:00) .12 L: 12 D
(6:00—18:00) \15 L:9 D(5:00—20:00) 24 L:0 D,
HAP9L:15D 12 L:12 D 15 L:9 D 3 4~ hbFig
FEARA IR [ AL 75 W ¥ AN [ 2= 1 Y HRR A ]
B HA 2 AN AN N E IR R, &
HERE T 5, > R Ao ] A B B S (] K% 8 Y Y O
HR i B 43 1] 4 450 ~ 500 1x 10 ~0.01 Ix, % —
SO 3 AT, B KR AR A I 6E 4 £ 12
B, )G 5 10 RFRE 1 IR, A SRk 60 d,

HY T 52 55 O B I 8 e 0 S 0 Ak R
12:00—13:00 J't; 8, P 1 552 56 39 ] B A5 Ak 3 1) 4
RAETP 12:00 1 & M — 0k, #5176 13:00
I B AR A 1 R

FHEEMNE  PRBESCIR R E MO E R
Y4k 10 d J5 1948 A 6F & o, A BN 20 LY
J B IR P, A PR T R G AR AR D K
FEHIKIE R (20.0 £1.0) C,ELLFTAEN 2 h
Jei 5 2K I FH AR S5 FEE = PATRR 11, e o R A n 25 7
A FEHOGHUR I, M2 24 b YA TR R R 94 2
B &)y £0 ) FE SRR . B — O IR I 10 A
FEAUR T ICE — A 2 R
1.3 #mHEE AES5RKRE

A KA BRI HAER Pk S 55 fa
B TR) BsF, %o A — A BB 3 AN FE S, B SRR 6
&, LA G Hr S5 56 1 A6 ) R B8 o S T 45 R A
— K TGRE A I A A A — A i, 40 A S g 45 R
B A 5 o S50 DR IR 3 SRR T 2 b
BLAy o BRI JE 15 min T b6 Ui 4R 5 43 2% 08 1
Ry U T Ak R B RE o

S0 3 A ) A5 T R O PR B, SCAR 1Y 8%
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1 4] BT B, 5 < ' IR S 3000 4 OF 9 4l £ 2R KRB O3 0 K A A B 0 5 17

R ZTE 1 h, PR R A B R0 R e iR
W1 h P L O R A, LUK BRI AR AR
MR )R}

s i Fo LB A T S 25 I A Ak PLZH
B 18 B (HAEER 6 ), H 100 mg/L Y
MS-222 JBRIEE S, il B0t v, 1T 000 5 i 3 4 2R
H(MT) (KA KK (GH) KR R4 KK
F T(IGF-T) & &t o fil1 1M J 57 BP fige ) fa 44, 9F BT
REFMLA -30 C N A7 L&l 8 RNA/DNA [,
HH .

MR it R B AERA 1.5 mL (& .08
A 50 wL JFFRMBTEEN], £ 65 CTHET 24 h, 4K
JEe & . i ] 100 mg/L [y MS-222 Jif
i, DA 1 mL 7 S i DA i ok B, 7 A3 2% 7
264 CH I HPUEERNETE . 4850 J5 B 2%
T MT GH #1 IGF-1 & &t

JHFJE UL R A i A B BB 0.2 g A Ay, I IE
FMPLAA 0.5 g 2247, 4% 1:9 el fin A 0.09% 4
FEERK FEVKOK ] TIKA 2] HL 2] 9% 10 min,
SRIGAE O T F 10 000 r/min &[> 10 min, Bl F &
WA -30 CUKF AR -

7 R KAE FE 3P CORCET AT 24 hJS
I3 A KA S A S Ak R P AL [ e K ep
) V5 fif 4 o
1.4 H@BaaHm5NE

A KA fe 2 4 B A LERNTIE S N5 4 A
fERE S BET S, /N B ALK B D45 43 B T3
PE 2R R R L PR I LR AR
SRR ARLL 6.25 #8 ML & & % A
FICHR LM E ", BAe i & & PARRI2SI 44
PRSI 7E (PARR X g A R, 56 [F ) o 2% 0 A 4 b
MR A K 4y (ATA ) 5 it 2 % Atkinson %7 (g
T3 ¥R DA+ B3 2ok 8 43 e AR 2 3 2ok 0 2 R A
ZEME P T A M RRBRAE K & i HHAE N
R R RN R v = R RO 5 g = s = B
3 UK, IROCH Y- (R Ry i) 2 A

Ao ik Fo 40 4R HF SR GH HiI IGF-1 % +# i
R & D2 w) A 77 1 BT AR I O il 366 9 928 75 1200 &
DU, JUL PR R O % D o 349 R FH Bl ot i LA
TR ST BT A 7 13 7] &0 2, RNA/DNA [ A{E

FHEES A 0 E o
KEEMAAE KRR A S B
EME o

1.5 HEHEHE

HAKZRZB DGC = (W, - W, ') x100/
(t,-1,) (1)
Horb, W B0 W 23 53] Ry I 18], D, £ 7 0K J5T
(g)o

R (FR,,%) k¥ b 2%
(FCE, ,% ) m)it8& kT .

FR, =100 x I/[ (W, +W,)/2]/(t, —t,)

(2)

FCE, =100 x (W, - W,)/I (3)
Forb, e, F0 2 43 000 S e A S 56 B By 25 I [R] (d)
FIFHRWEE] (d) , W, F1 W, 53 51 g B — 52 56 B B
A R (g) M) R IR & () 1 X —
S B BN AR R R (g) .

RERWCCTTE(C, =G, + F, + U  +R.) P 4%
RIS T

BB fE (energy intake,C.) = I x GE. (4)

4 K B (growth energy,G.) = FF_ - IF, (5)

HEZ%RE (energy of feces, F,) = C, x (100 -

DR.) /100 (6)
HE GE (energy of excretion, U,) = Uy x
24. 83 (7)
1L 181 B (energy of metabolism,R.) = C, -
G.-F. -U, (8)

Hr GE. \FF, IF, DR, U4} 5|}y {7 ¥} GE & & =
(kI/g) SE00 285 o fa IR R i (KT) L SC 5 T IR fa A
AEfE (KJ) BB IEAL 2 (% ) A AR & (), &
HEME 1g FARER I AE  24.83 kI, LU B
APy FF,UIF, U DR, (% 07 4 5l
mr.

FF, = Wy, x GEg, (9)
Horr, GE, S5 45 AUt fR e 5 1 (K /g) .
IF, = Wg, x GEg, (10)

Horh, GE,, Ry S5 T I i £ fA R 5 i (K /g) o
DR, =100 x[1 - (GE,,./GE,,) x (AIA, /

feces

AlA..,) ] (11)
HH GE oy \GE oo JAIA o VAIA o 73 5] 9 R
FEAE B R N K i

Ug=1, -Gy -Fy (12)

Ho I Gy Fyr il it B R (g) AERA ().
HEZER (), I B3t 307 35 O 48 12 i o DL B
Bito Gyl Fy it B ImEamlm T

Gy =Ny xF,, ~Ny xF, (13)
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Fy =1, x (100 - DR,) /100 (14)
Forf N BN 3 530 S 45 510 f0 R W) 6 0 B R 1 ]
T (%), DRy A AL (%), i 8 J5 ik [F
DR, A=K A8 HEFERE HE M RE FOAC AR (5 1% & A
1A 43 L 43 0] DA H: RE S {E BR DA 46 B RE S 3 L
100 515,

FEE AR [ MO, ,mg/(g - h) ]

MO, = (DO, -DO,) xV/W/T (15)
Hr,DOo, DO, V. W T 535 W) b ¥ il 0%
(mg/L) 45 I fiff 6l & & (mg/L) FE % R I E
AR (L) &l A 5T () FIFE S 3800 E 47 22 1)
] (h) o
1.6 HIEWZEITHH

XoF S B AT TR Oy 25 0 b, X <
30% F1 >70% (1A 53 LB 4T S I 5% 5 4 J5

17T B F 05 224301, I X6 AS 5] 4k 24 18] /4 25 3 F
177 Duncan [RZ HE L3, L P <0.05 fE N £ 7
BEME, BIES IRk B SPSS 11.0
iﬁﬁ:j‘o

2 ZER

2.1 ERETFUMBERREY

A TR B 390 Ak B2 4046 F 66 4 £ B R Jot
TERADLIRMI B RS E 2SR AR
HHOCIEMREMHACE(E D HAERRK
HIE21 ~30 d frBey b Bl % 25 5+ ,1 L:23 D Ml
24 L:0 D AR AL/ T H A 3 DAL AL . B A S
56 301 18] £ P 14 AR 2R BT A () Ak BREHL 1) AN A A
25 5, B O IR R )R HE I T R E
(%£2),

1 AEAEXRBAPTHENERE
Tab.1 Body weight of juvenile fish cultured in different photoperiods g

Y6 I JE 1] photoperiod

1 L:23 D 9 L:15D 12 L:12 D 15 L:9D 24 L:0 D

0d 12.86 £0.08 12.85 £0.05 12.88 £0.04 12.88 £0.04 12.94 £0.07
10 th d 17.72 £0.03 17.98 £0.73 17.96 £0.07 18.06 £0.05 17.89 £0.10
20 th d 22.19 £0.26 21.39£0.43 22.13 £0.44 22.21 £0.14 22.22 £0.68
30 thd 27.34 £0.58 27.25 £0.77 27.70 £0.42 27.77 £0.29 26.41 £0.62
40 th d 33.15+1.18 32.25+0.80 34.04 +0.69 33.74 £0.55 32.20 £0.76
50 thd 37.55 +1.48 36.28 +1.46 38.55 +0.51 37.88 £1.34 36.61 £1.02
60 th d 43.98 £0.52 42.44 £1.26 43.64 £0.65 42.48 £1.19 41.10 £2.16

T« [ — 47 p B A AR TR AR 5 B ) B A 2 ] 22 57 25, N 1)

Notes: Values without same letter superscript in the same row were significantly different from each other( P <0.05) ,the same as below

x2 AEXRABHHBEEKEH(DGC)
Tab.2 Daily growth coefficient( DGC) of juvenile fish cultured in different photoperiods % /d

3¢ B8 JE 3] photoperiod

1L:23D 9L:15D 12L:12 D 15L:9D 24 L:0 D
1~10d 2.63 +0.03 2.77 +0.38 2.73 +0.03 2.83 +0.03 2.67 £0.09
11~20d 2.03 £0.07 1.57 +0.34 1.90 £0.15 1.83 £0.07 1.93+£0.32
21~30d 2.03 +0.13% 2.30 £0.12° 2.20 +0.10° 2.20 £0.06° 1.67 +0.23*
31 ~40d 1.99 +0.17 1.74 +0.08 2.15+0.10 2.03 +0.08 2.03+0.18
41 ~50d 1.37+0.19 1.27 +£0.23 1.37 +£0.07 1.27 £0.24 1.40 £0.10
51 ~60 d 2.07 +0.33 2.00 +0.87 1.56 +0.01 1.41£0.13 1.41 £0.33
1~60d 2.02 +0.03 1.94 +0.06 1.99 +0.02 1.94 +0.06 1.86 +0.10
2.2 BEE H(E3) . BASIIMNE, HOGRNEY 1 h /4

BERE3N ~40dHEEAREEER,
12 L: 12 DA E R B %/ F 9 L: 15 D 4B

IF G4 £ 5 2R B E IR T ORI 12 h (94 OF B 4
A, FFIAR T OC IR ] 0 9 15 A1 24 h g4 #i2
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Tab.3 Feeding rate( FR ) of juvenile fish cultured in different photoperiods %
SG IR J& B photoperiod
1L:23D 9L:15D 12L:12 D 15L:9D 24 L:0 D
1~10d 2.41+0.07 2.52 +0.09 2.69 +0.23 2.39£0.15 2.610.08
11~20d 1.97 £0.05 2.11 +£0.04 2.15 +0.04 2.11 £0.06 2.18 +0.13
21 ~30d 1.98 £0.05 2.06 +0.06 2.09 +0.02 2.07 0. 04 1.98 +0.03
31 ~40d 1.79 £0.04% 1.68 £0.06" 1.88 +0.03° 1.85+0.08% 1.74 £0.03%
41 ~50 d 1.62+0.10 1.49 £0.03 1.51 £0.05 1.41 £0.04 1.42 +0.08
51 ~60 d 1.20 +0.06 1.44 +0.23 1.49 +0.02 1.40 +0.01 1.36 +0.25
1 ~60 d 1.64 +0.03" 1.69 20.05% 1.79 £0.01° 1.74 £0.02% 1.72 £0.06™

2.3 AREARE ARFHEER (R4 BA TR WIE D IR [

7E 11 ~20 d frEr,1 L:23 D 4b#4 fi fa ek 4%
{LRCR B E T 9 L 15 D b #igH 21 ~30 d BB
OL:15 D &b FE A/ IR B LR B F & T

1 h 48 25 B 4y £71 1) SF 35 1) R 5 A 80R 8 2 T
S BE R ] g 12 15 F1 24 h [l 48 oF 6L 40 fa, IF 0% 5
FOLIERTIE] S 9 h 148 F 6F 4 f1, 18R} 55 1k 3 R

24 L:0 DACBRZH Ao 8] B o ARRHRG AL AR B Bl RN IR A S 4 52 T B
#4 TEXBEAYMEMELLE(FCE,)

Tab.4 Feed conversion efficiency (FCE ) of juvenile fish cultured in different photoperiods %
St M ) photoperiod
1L:23D 9L:15D 12 L:12 D 15L:9D 24 L:0 D

1~10d 131.79 £1.71 132.92 £19.45 124.08 £10.71 141.06 +8.62 123.17 £4.12
11~204d 113.91 £2.32° 82.53 +15.76* 96.74 £6.66™ 97.77 £0.49™ 97.33 £8.24™
21 ~30d 104.96 +3.35% 116.82 £3.92° 106.99 +3.36% 107.21 £0.75% 87.61 +13.34°
31 ~40d 106.60 6. 11 100.12 £2.54 109.25 £3.02 105.17 £5.54 113.46 +10.50
41 ~50 d 105.39 £10.95 95.84 +1.93 82.49 £4.70 80.80 +14.39 90.23 £4.25
51 ~60 d 144.36 £17.33 119.94 +7.01 104.67 £2.13 102.74 +9.98 102.65 +7.04
1~60d 113.49 £1.36" 107.56 +5.78% 103.21 £1.59° 104.25 +1.18° 102.45 +1.13°

2.4 REESEBMEEE

RERL MBI IO 5 22 5 (R 5) o 1MIAS [ S R Jo) 3010

S0 1) B3 T R 470 L 91 LA E A1 R L o B
BEHF 15 L9 D i, 12 L 12 D feff, Hift 450

FEECREM L ,15 L9 D £z #,24 L:0 D %A%, b
H OGRS E] A RE R B S ETHE TR B (£ 6) .

x5 XREPXNBIEHERES M

Tab.5 Energy allocation of juvenile fish cultured in different photoperiods

G 8 JE 3 photoperiod

1 L:23 D 9L:15D 12L:12 D 15L:9 D 24 L:0 D
A fE/K] ingested energy 543.9 £13.7 545.9 +6.6 590.5 +£3.3 562.3 £17.3 544.7 £40.1
H: K BE/kJ growth energy 30.70 £1.09 30.92 +1.74 30.52 +0.59 29.55 £1.21 29.25 +£0.29
HEZFEfiE /K energy of feces 17.44 £0.37 16.18 +0.09 17.81 +30 16.91 £0.97 16.57 +0.52
HEME £ /KT energy of excretion 4.78 +0.06™ 5.00 £0.24® 4.64 £0.09° 5.29 +0.02° 5.05 £0.04*
{5 BE/KJ energy of metabolism 47.08 +0.99 47.90 £1.41 47.04 +0.93 48.25 +1.40 49.14 £0.61
F6 BEABMNETFTHEEEENTI
Tab.6 Effects of photoperiods on the oxygen consumption rate of juvenile fish
3¢ 8 JE 3] photoperiod
1L:23 D 9L:15D 12 L:12 D 15L:9D 24 L:0 D

FEAH/[mg/(g - h)] oxygen consumption rate 0.201 £0.009*® 0.203 +0.005* 0.247 £0.019* 0.252 +0.010° 0.173 +0.015°
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2.5 % GH_IGF-I#1 MT 7k E
M.%% GH 1 IGF-1 5 2 78 A [A) 4b P8 21 7]t AS
TEAE S 5 22 5, Bt O IR I Ja) SiE Kt R 22 30 H A

AR A% MT & 5B ' IR ] 9 58 i & 5
FEEJE LIRS, 12 L 12 D AR MT 5 4
AR E S HAAE A 2 AR E(RT) .

F7T XBEAPNBTIHHEONRERKEE(GH) KRB REKEF I(IGF-1) I E X (MT) 22N
Tab.7 Effects of photoperiods on the plasma growth hormone ( GH) ,insulin-like growth factor I( IGF-I) ,

and melatonin ( MT ) concentration ng/L
R A photoperiod
1L:23D 9L:15D 12 L:12 D 15L:9D 24 L:0 D
GH 100.9 £9.7 126.31 +20.7 102.2 £5.0 116.1 £4.6 107.3 £9.7
IGF-1 12.21 £0.72 15.28 £2.78 12.71 £1.87 16.68 £3.02 13.92 £2.36
MT 56.85+£9.79 52.69 £10.96 36.04 £3.54 46.26 +8.80 50.43 £2.34

2.6 RFREFNALA RNA/DNA tb{E
S AR JLA RNA/DNA L {F B % 18 f 40
RS ETHRIG T REAZG S, L 15 L:9 D

24 L:0 D LA A JILA RNA/DNA HAE %
M1 L:23 D ¥4 (3% 8), iFIE RNA/DNA
FbfE L 12 L:12 D %55 ,15 L:9 D Ak,

®8 NREHAXBTEF4 &N AT RNA/DNA L& #9
Tab.8 Effects of photoperiods on RNA/DNA ratio in liver and muscle

Jt B8 813 photoperiod

1 L:23 D 9L:15D 12L:12 D 15L:9D 24 L:0 D
ML in muscle 1.30 £0.05* 1.47 £0.12% 1.59 £0.07™* 1.80 +0.08°¢ 1.66 £0.09"
JHEE in liver 5.58 £0.42% 5.03 +£0.51% 6.09 +0.92° 3.75 +0.19° 4.38 £0.40™

TN KFAEIR A B R2Z 5™, Boeuf 2 A &4

A PRI ST BRI [R] 22 8] 1) 13 ] 240 %o i i A

3.1 AREAHNBITEELE L KNI e EE, B, 7R HAD SR A — s UYL

ARSI 4 o T 4y fa R A S0 0 [R) A A K
A AZOGCRJR I B B 252, b H St i
R, FEN N IR 5 (Solea solea) i) H: A AN 32 0l IR
RSB ARG R R I S i BB Xk T P
# ( Hippoglossus hippoglossus) 4= K % I & %
R L B B A T T R ST LA L 2
A KR BB ST A5 R IF AN — B FE— e, i
Kol BEJE 1 RE 6% 02 2F ZE 9 o 2R 65 R0 400 R
( Pleuronectes platessa) It 24 £, 1 BE i 4 75
% % ( Rhombosolea tapirina )" Fl K 35 6}
( Scophthalmus maximus) "' [ 4= 4, X K P4 2
e 0 A A I AR AR T o O R 0 X
AN TR) #.2 HE A 1Y 5 e B AN ), 3% B O B 4
1 28 A R R T A R R 22 5

O B Sl 1 ) A ) £ 288 A= A 52 i AN ] ] fE 32
LI 0 T R A TR ANAT O R 0 25 S i E, i (R
£ 28 A A 6 IR 300 4% A w10 ) 22 S D ] fig
TS X G AR T A i 25 AR R
12808 Ol BEE] U 114 5K Bl A5 0k PR B 04 3 g P
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Effects of photoperiod on the growth,energy allocation,and biochemical
parameters in juvenile brown flounder ( Paralichthys olivaceus )

HUANG Guogiang'** , LI Jie’, TANG Xia’, ZHANG Lingyan’
(1. Guangxi Key Laboratory of Marine Biotechnology ,Guangxi Institute of Oceanology ,Beihai 536000, China;
2. Fisheries College ,Ocean University of China,Qingdao 266003, China)

Abstract: Photoperiod regimes ( hours of light: hours of dark ) were designed as 1L: 23D, 9L: 15D,
12L:12D,15L: 9D, and 24L: 0D to investigate the effects of photoperiods on the growth and biochemical
parameters of juvenile brown flounder ( Paralichthys olivaceus). At the end of the experiment, the average
weight of the fish varied from 41. 10 g to 43.98 g and no significant difference appeared in the average body
weight through the experimental period. The average body weight did not show significant correlation to the
photoperiods. The average DGC of the whole experimental period varied from 1. 86 to 2. 02 and no
significant difference existed. Significant difference of daily growth coefficient ( DGC ) appeared only in
period 21 - 30 d. A slightly decending trend of DGC along with the extending of light period was observed.
The feeding rate of 12L: 12D was significantly higher than 9L: 15D in period 31 — 40 d. or the whole
experimental period,and feeding rate of 1L: 23D (1. 64) was significantly lower than that of 12L: 12D
(1.79). The feed conversion efficiency showed a decending trends along with the extending of light period.
Feed conversion efficiency of 1L:23D(113.49) was significantly higher than those of 12L: 12D ,15L: 9D,
and 24L:0D and it was also slightly higher than that of 9L: 15D. Difference of the proportion allocation of
ingested energy through whole experimental periods appeared only in excretion energy. The highest and
lowest excretion energy appeared in 15L: 9D and 12L: 12D respectively. Photoperiods showed significant
effects on the 24 h oxygen consumption rate of fish and the highest and lowest oxygen consumption rates
appeared in 15L:9D and 24L: 0D respectively. The oxygen consumption rate ascended along with the light
period extending from 1 h to 15 h and then descended along with the light period extending from 15 h to
24 h. The content of growth hormone and insulin-like growth factor I in plasma showed no significant
difference among different treatments and showed no obviously fluctuating trend along with the extending of
light period. The content of melatonin in plasma ascended along with the light period extending from 1 h to
12 h and then descended along with the light period extending from 12 h to 24 h. The content of melatonin of
12L: 12D was the lowest. But it was not significantly different from other treatments. The RNA/DNA ratio in
muscle ascended along with the light period extending and the RNA/DNA ratios in 15L: 9D and 24L: 0D
were significantly higher than that in 1L:23D. The highest and lowest RNA/DNA ratios in liver appeared in
12L: 12D and 15L: 9D respectively. The results of the experiment indicated that photoperiod has significant
effects on the feeding rate and feed conversion efficiency of the whole experimental period. But the feed
conversion efficiency of the feeding declined treatment was increased because the oxygen consumption rate
was decreased. Thus the photoperiods did not have significant effects on the growth of fish. Photoperiods
have significant effects on the content of melatonin in plasma,and RNA/DNA ratio in muscle and liver, but
the differences of these parameters show no significant correlation to the growth of fish.

Key words: Paralichthys olivaceus; photoperiod; growth; melatonin; growth hormone
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