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Tab. 1 The effect of photoperiod on feed consumption of juvenile turbot Scophthalmus maximus L. (g)

N 44 73 Group
i [ Time oI s 03 o4
8:00am 15.46£0.27* 15.63+0.19** 15.3740.24* 3.60+0.35"
12:00am 5.31+0.22° 4.94+0.16™ 5.48+0.20" 1.4240.07"
4:00pm 11.63+0.43" 12.84+0.27" 13.25+0.19" 3.61£0.52"
8:00pm 3.37+0.09" 4.54+0.15" 1.72+0.08" 2.48+0.11°
0:00am 4.43+0.25% 1.41£0.08" 0.56+0.04°" 0.37+0.05"
4:00am 1.1120.05* 0.58+0.04" 0.27+0.03" 0.34+0.06™"
& FFeed rate (%) 2.78+0.07° 2.62+0.04° 2.4140.05° 0.78+0.08"
Two-way ANOVA df P value F
J&: 18 JE #Photoperiod 3 0.02 60.12
KL ] Sampling time 5 0.00 164.26
G HEE S R A IS 1] s 0.00 14.99

PhotoperiodxSampling time

T AT AR /NS R R R 8 2 [0 2 57 2.3 (P<0.05), FFK'GFBEA R R 8 2 [0 2 57 2.3 (P<0.05), TH
Note: Values in the same line with different superscripts are significantly different (P<0.05), values in the same row with different
capitals are significantly different (P<0.05). The same applies below
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Tab.2 The effect of photoperiod on protease of juvenile turbot Scophthalmus maximus L. [U/(mg-prot)]

i [ Time 2H 5 Group
DI D2 D3 D4
8:00am 16.59+1.65° 16.83+1.34° 15.97£1.05° 14.95+1.13"
12:00am 20.84+1.42%° 21.69+1.76" 19.67+1.43" 16.4440.92°*
4:00pm 17.36+0.86" 18.24+1.15" 17.96+1.63" 10.18+1.33"
8:00pm 23.49+1.00™ 24.79+1.52™* 25.15+1.31" 7.47+0.82°
0:00am 18.28+1.32"¢ 19.21+0.83 17.44+1.12° 6.89+0.81°"
4:00am 9.14+0.85 14.78+1.21™ 16.28+1.08" 7.54+0.63 °
Two-way ANOVA df P F
B8 3 Photoperiod 3 0.00 332.99
SKRET (] Sampling time 5 0.02 132.35
Y6 S BH < SRR
PhothSif;gr}i(J)&Ji Sﬁ;?jg“?ime 15 0.00 25.83
3 XBEAHMNKEETLHEIEMESE N0
Tab. 3 The effect of photoperiod on amylase of juvenile turbot Scophthalmus maximus L. [U/(mg-prot)]
N #H 5l Group
T Time DI D2 D3 D4
8:00am 0.47+0.02° 0.45+0.06° 0.42+0.04° 0.44+0.03"
12:00am 0.64+0.11* 0.59+0.07"* 0.62+0.04"* 0.37+0.02"
4:00pm 0.510.05" 0.54+0.03"" 0.58+0.08" 0.34+0.03°*
8:00pm 0.55+0.01" 0.61+0.05" 0.57+0.13™* 0.310.07°
0:00am 0.46+0.10° 0.44+0.07" 0.49+0.05 0.33+0.05°
4:00am 0.39+0.04" 0.42+0.06" 0.48+0.03" 0.29+0.04°
Two-way ANOVA df P F
6 & HiPhotoperiod 3 0.00 50.88
SKFEHT (A Sampling time 5 0.01 23.82
6 HE ) HT < R A B ) s 0.00 205

PhotoperiodxSampling time
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2 J5 B AR, DAZH4:00pm i & & B 3w T HAh
ZH(P<0.05); D1. D248:00pm % 0:00am i 2 = T
D3. D441(P<0.05); 4:00amif %20 2 7] 2 5 AN 5 2%
(P>0.05).

P TemT D, o' HE R 0 6 2 s 1 K25 i 4)
EHE FRENE) S E. 8:00amZ4:00pm %41
NE& &1 2% % F(P>0.05); D441 525 £4.8:00pmH
i F T HARZH(P<0.05); D1, D24H0:00ambf & 2
T HAh ZH(P<0.05); 4:00am & 416 B 3 2 7
(P>0.05).

D24H8:00am K 12:00am i = it B R B 42 2
(T3) & & 5Em T HAh 4 (P<0.05), DA418:00pmf
SRR R R (T3) & & 0 K T A 4H, 0:00am
5 F T HA 4 (P<0.05), D2, D34H4:00am & Z 1K
FDI1. D44 (P<0.05); FHATIF =AY HBLLE
8:00pm (K& 1d).

3 g
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H, A EDGIR A AT, & H RS 4 (e
8:00am Bl — M E & w4, D1RID34E4:00pmbf
L5 — A e, IS E 2 B AN
— 3, MD4AFEEE —H FNFERESR, HhT A
S HR ORISR R SY, BRI R A KSR g )R T
HURM R SRR E . fEARSLE ) Bl IR E]
I, S280 1 HA 2 AR R 8 g,
X578 [RIBUF (Macrobrachium rosenbergh) X R}
i f1 B 1 (Epinephelus coioides) %IRRT 5T 25 R —
B e R S e 2 S R A DGR
RERE S B), T4 H 3 B e 71, @t
A AR E AR KR (1) 40 Wb, AT 2 1 DK 7 VA Bk 1 £
&, Biswas25 5T, HUH(Pagrus major) it K
S AL FH I 25 ' HE IS 8] (%) S AT 35, {H AR K22
77 K% B WA L (Argyrosomus japonicu)” 1 IR
FLA B, K IO #1288 1) AR K R TDRLAR) FH ) 5 i
J2 SR, AR B 1) v s S AR mT DA i £ 28
A SRR o FEAR ST v, S 06 ' HE
HHCSAR I3 S fe s, BV R 2 B9 N S5 £ 1K 5%
5, {HIXM 52 B 47 28 2 K [A] 75 2k — 20 i it
Fio ULAN, S5 0 ARG TR FH R R T

R4 SLEREAMAN KEETL) @ BE TR IE RN
Tab. 4 The effect of photoperiod on lipase of juvenile turbot Scophthalmus maximus L. [U/(g-prot)]

i ) Time 20 51| Group
DI D2 D3 D4
8:00am 390.97+28.24° 397.31£15.38° 386.68+10.14" 392.45+18.46°
12:00am 493.67+21.12** 515.19+22.73* 518.42+13.59* 423.85+16.62™
4:00pm 456.75+11.09" 448.92+8.95" 461.48+18.20" 381.27+9.74"
8:00pm 520.85+14.03* 517.96+25.36" 522.47+19.42* 400.79+21.92"
0:00am 412.41+29.17° 428.84+13.09° 419.65+32.17° 411.04+9.96"
4:00am 427.43+27.78° 436.75+18.69°C 431.88+21.34° 416.19£16.95"
Two-way ANOVA df P F
Yt F8 J& #Photoperiod 3 0.01 60.37
KAFEY [A] Sampling time 5 0.00 89.95
6 8 JE A< R B[R]

Photoperiod*Sampling time 15 0.00 9.90

®5 ABEAMRRENENAEFMNERRSENEBL S

Tab. 5 Main effect analysis of photoperiod and sampling time on serum hormone content in turbot Scophthalmus maximus L.

GH COR NE T3

af P F df P F df P F af P F
Jt: 18 & #Photoperiod 3001 23.44 3001 8.24 3046 0.88 3020 1.62
KAFF B[R] Sampling time 5 0.00 46.84 5 0.00 28.68 5 0.00 29.27 5 0.00 30.29

ST D RAL I ]

PhotoperiodxSampling time 15 0.00 404 15 000 550 15 059 08 15 05 0.96
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Fig. 1 The effect of different photoperiod on serum hormone contents of turbot Scophthatmus maximus L.

F RF0kE EARNS FREARR R Z & Z 7B E, AN EFRARRRZE R B EP<0.05)(n=3) a. & KiHF (GH); b. K EL(COR); c.

FEHY EARER(NE); d. =BFUIR AR Z B (T3)

Different letters of superscript on the same series columns indicated significantly dierent (P<0.05), and diffenet * of superscript on the same

group columns indicated significantly dierent (P<0.05) (n=3) a. growth hormone (GH); b. cortisol (COR); c. noradrenaline (NE); d.

Triiodothyronine (T3)
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EFFECTS OF DAILY PHOTOPERIOD ON FEED CONSUMPTION, DIGESTIVE
ENZYME ACTIVITIES AND BLOOD HORMONE OF TURBOT
SCOPHTHALMUS MAXIMUS L. JUVENILES

LI Bao-Shan, SUN Yong-Zhi, WANG Shi-Xin, HUANG Bing-Shan and WANG Ji-Ying

(Shandong Marine Resource and Environment Research Institute, Shandong Provincial Key Laboratory of Restoration for Marine
Ecology, Yantai 264006, China)

Abstract: This study was conducted to investigate the effects of 4 kinds [24L:0D (D1), 16L:8D (D2), 8L:16D (D3),
0L:24D (D4)] of photoperiods on feed consumption, digestive enzyme activities and blood hormone of turbot Scoph-
thalmus maximus L. juveniles with initial body weight of (30.5£2.0) g in 20 hours (8:00am—4:00am). The results
showed that the feed rate decreased with the shorten of illumination time, and feeding peak in D1 group appeared every
8h, meanwhile others appeared at 8:00am and 4:00pm. Activities of protease and amylase of former 3 groups were ap-
peared spike at 12:00am and 8:00pm, and lipase was significantly higher than that of the D4 group. There were no dif-
ference of GH contents from 8:00am to 8:00pm among all groups, and D1 group at 4:00am was significantly higher
than others, but D4 group was significantly lower than others from 0:00am to 4:00am. COR contents of D1, D2 and D3
groups were not significant difference in 8h after first feeding, and then increased firstly and decreased afterwards; D4
group reached the maximum level at 8:00pm. NE content of D1 and D2 groups were significantly higher than that of
the others at 0:00am, meanwhile D4 group was significantly lower than others at 8:00pm. T3 content of D2 group was
significantly higher than that of the other groups at 8:00am and 12:00am; D4 group was lower at 8:00pm, and higher at
0:00am than others; D2 and D3 group were lower than those of D1 and D4 group at 4:00am; The highest values of T3
of all groups were appeared at 8:00pm. These results demonstrated that feed intake, digestive enzyme activities and serum
hormone contents of turbot juvenile were affected by photoperiod under current experimental conditions. 8—16 light-
ing period and feed twice daily would be recommended for turbot culture under this intensity of illumination.

Key words: Turbot; Photoperiod; Feeding; Digestive enzyme; Hormone


http://dx.doi.org/10.3321/j.issn:0254-5853.2003.02.003
http://dx.doi.org/10.3321/j.issn:0254-5853.2003.02.003

