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Effects of starvation on the growth and development of larval
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ABSTRACT Effects of starvation on growth and survival in early life stage of rock bream
Oplegnathus fasciatus were studied. The results showed that PNR of newly hatched larvae ap-
peared at 6~7 d, 6~7 d and 4~4. 5 d respectively at temperatures of 18 C, 22 °C and 26 C.
The first feeding time was delayed at low temperatures, for example, the larvae opened mouth
on 4 d at 18 C whereas mouth opened on 3 d at both 22 °C and 26 °C. The first feeding rate
reached the highest value (73. 3%) at 22 °C but was lower at 18 °C and 26 °C. Temperature had
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significant effects on the survival of the larvae and juveniles, When temperature was 18 °C and
22 °C, half mortality time of early larvae appeared at 4~5 d while it was 2.5 d for 13 d-old lar-
vae and 1. 5~2 d for 24 d-old juveniles. The half mortality time of 45 d larvae was 6 d at 22 °C
and 26 °C. These results indicated that the capability of fish to tolerate starvation and tempera-
ture was enhanced with growth. Growth was delayed significantly (P<C0. 05) by starvation; the
fish in the experiment showed slow growth in total length and even negative growth in body
weight. For example, the 30 d-old juvenile fish lost 50% of body weight after starvation com-
pared to the beginning, and the ratio was 10% for 45 d-old juvenile. In conclusion, the results
suggested that the 13 d-old larvae were most sensitive to starvation and environmental changes.

KEY WORDS Rock bream Oplegnathus fasciatus L. Juvenile fish Starvation
Growth

%1458 Oplegnathus fasciatus J& 857 H Perciformes. #5 5 Bl Percoidea, A #$} Oplegnathidae. f 48 8
Oplegnathus(GREFKE  1955;KI0H 1985 RIKME 1995, HBMW AW AR, AR M F KL EMED
EHER BANGEEESNEM . REFESHERE AENEEEK, XoBE-MHEAREREN
HMEZFMENZ BB KA EFRERBCHBRE. BT NANR W, a2 SEEBRANN—T
MrEe s B YRR EZ N2 BIYLRNE . ARFRMEXNYVRTEZ I FENFERF. B RYER a2
AEASERAEEWHHRGEH T TRALENIBRBENEST R BEAEENTREN, ¥ ELEMN
AFRBHEFE TR EX MM GHE/NESE 1998 BRAF 19913/ 1993; REHE 1998, R
% 2006;#RKILE  2007;MIEIESE  2006; 1K G 1998a.b,1997;Blaxter ez al. 1963, Yin et al.
1987) ,BYURST & A HRF L AR KT M R WiRE . 2008 £ 5~6 A, EBEEFT SR AKT=HARARE
HORALRAERENTERR TR R ARG EEH, U EZ AR KAEETFR AR B ¥
8

1 #EERE

1.1 ##

LET 2008 4F 5~6 AER G EWKTARAFRST. SBRAFHLNERAZAF 2008 FATEEFH
RREEM. ERAKFEEE MK D8 EREK,HE 25~27,pH 8~8. 2,D0 =5 mg/L,

1.2 A&

1.2.1 REBAETHEATF & RBLEFEEPMT TEE(PNR) &AL

THRE3INEREHE 18,22 M 26 C, ERFAFFESN 3 N FIEHEIEHE (400 mm X 200 mm X 200
mm) , ¥ EA (3 EH,ODEL-501H, 0.5 C)#ER. ARBETHWLRABHBBEVIFF ALY 2 000 RE,
MASABEZE BREFHEK 1/3, TRARBEERTI SN 3 MREMSEH TS 50 REBFES
S 1 000 ml HEAF, 408 S IR PR R CEE>15 ind/mD, FEHFEMNIRIE,2 h J5, 7 H 5 (Nikon
SMZ800) FTHREFABEER  LUEPERHANRR . BRFARER SR FABEN T 2 LRI ATIKE
"E,

PNR(Point of no return) S A E B RMENBRTAVNKEBEER, RHEVXRKBESXEXPRNBESHE, Y0
EMIXKBEETRZESRBERFEN 1/2 &, B 25 PNR BB E (Blaxter ez al.  1963), PNR LI H # (%
/G5 1 XRAFHE KL IR,
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1.2.2 RREBETHRY ESVBEA TS

BEHFREMEBRULEEASERL12.1, SRAASMAIPIBFEO BiR). 13 Hid{F&AF 24 HiEE
e, BTMEEHAEALRA30 B, B4HRE INMEE  ARBET. A5 BEBREHE 22 7126 C,H 45
Hi# 4 (AT 104. 83+40. 03 mg; 2+ 17.84+2.42 mm) % 240 B, BB AB VL HEBEGE (K 0.2 m*)
WEE  HER4IMEE, ST ZHRHABEOR. BMEETRIANAZRAMIANESTA, TRHAS KBK
0%, ARE  HAR . FRMUER., BXNEZICRELRAAFETRTALER - HHE . REMNEELRTH
PN ERARFHEEIREER.
1.2.3 WUksHFH4 &2 Keg Yok

WEKER 22 C,05R 9.30 M 45 HEBMATERKER. LRAES K HEHHARKMA (G500 mm
X350 mm X350 mm), B HBRERN 1 NMERRF, BMRIIFIBRBERERRAE . FMAEABE 11
HE ABRE . MES MHEKET. BEFAR 1.2, 1, LHBAER 5 d, SEE AKX ETEH LD ET RO
MOERKE 22 °CE1°C), BRIEVLEH 30 BHM MELKMKEE,

2 #R

2.1 FRABRETYIBFEANABRERNEFRTER

ARBEAXAGTURFEANMKBERRLE 1. AE 1 PFEL.18 TH, WBFEBERIMRERER
63. 3%, 47 4 BEEFF O HE,PURA T H (PNR 8O BB 6~7 d;22 CH L, MIBF ARSI RBBFEER
H73.3% 476 3 HIEF OB A, PNR S IAE 6~7 d;26 Cht , BB A RN 46. 7%, 474 3 HRFF O H
B ,PNR S HTE 4~4.5 d. Z5RRY A I O o[BS KRB RER TS .

2.2 AAAETHEHEENREHETHERME %0 -
¥ T8 A 70}

BEMUIBFAEIREANF THEEREZWH
. 1822 CHf, MIBFAEIRROBTHE 7 X
EMICT, P HBCT R[50 4.5 715 d5 7 26 Tk

BB T H(%)
Initial feeding rate
&

BT a5 d WRREFFFE T, Y BB Tt E] 101 .

215 dRRBIRAE 1~2 d B11R] i T 09 25 00 L B9 " T

MSBGET-RE28 A, Hl 26 C/KREBAEE TR Days after hatching

FREKEE A 22, B 1 RRARFOURFEOTKERED
13 Hig{Ff . 7€ 18 f1 22 C&MBTF , AVl Fig.1 Initial feeding rate (%) of starved

ZETEIAER N 4 d, R BFEToRTE R 2.5 d; 78 26 C&H larvae at different temperatures

TAFATE 3 d HERFET, ¥ HIC T HIAE 1.5
d(H 2b) . ZREW, TR SFEE IR 0 R JUR T 32 88 8K

24 HRFE B X HBEN T Z MR, 75 18 CRAT FAVNRTZHEN 4 d,BBIET-mEN 1.5 d;
e 22 CTRET AT 4 d HEFIET, R HFL TR E BRI 2 d;26 CHfF7E 3 d RETRIET, R HIET
B E HBAE 2~2. 5 d( 2¢0),

FE 22 #0126 CHRMAT .45 HRAAEYURERL T H 10 XA LWL, 50 NFET-MIH K 6 (A 3) KB, 45
H % B 4l 8 28 Tt 1L B4 BE 7 F0E Nz PR 55 Y BE 1 3R

2.3 NBENFREYSEKHZME

M R ARG AENE KT EZE(P<0.05), 9 HRRMFAEIIR A 4G, FRARK K IE BB B Ea
2> 14.1%;30 B SBEKHIUR 4 dJ5, FHURK L IEH BN AN 23. 6% K EME 91.3%. 45 BB W4
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BEIBREERSEREBYNBAZF TR E KK LI BE2E 26. 0% KEME 94. 1%, TRPERH,
30 Hik#n 45 R AEIREL T HALHR AR, AN EMEERR T AHEK,30 HR4akER
RAEEF| 500 UL, 45 AR BEERARAR 10%E D,

15 100} §100: +18"C,13d § 100: —— 18 C,24d
2 ol g sl —=—22°C,13d £ soh —.—22C,24d
g g —e—26TC,13d g %0 —e—1267C24d
n 601 28 60 « 60
S g0t £ a0 TS
g 20f HI 201 4o 20
% +¢ G 1 1 3 % 0
6 1 2 3 4 5 6 7 8 0 1 2 3 4 0 1 2 3 4
PR ETEI(d) PURET Rl(d) PURRTEN(D)
Days of starvation Days of starvation Days of starvation
B 2a AFEEBETIR H2b ARBETIENIIAE B2 ARBETI®R?248
FRFEER BiF e feE® AN FEEE
Fig. 2a Survival rate of the Fig. 2b Survival rate of the starved Fig. 2c  Survival rate of the starved
starved larvae at different 13 d-old larvae at different 24d-old juveniles at different
temperatures temperatures temperatures
3 itig s
1963 4F Blaxter % ¥ 55 2 H! 47 K 8 & {7 . YR ERl
80 I
“ANT] 3 51 ” (Point of no return, PNR), i #1 ¥k & #4 :% 60
YR E IR R S FalikR2xan, R S w0l
A B A A — BB T L B 28 B2 5 R T B LG % 20
BHEERE 1, Bl PNR IR A AF YL A 1] 3 4. Ko, L. . L L P e
e 2§ [F] A 25K B ApFER], 4 1 35 PNR %Bﬂ'lfﬂ%ﬁ‘ YLERR [ (d) Days of starvation
% Yi . 1987), grr, & 0
R (Yin et al do AWSLH, REMIT ALK B3 RFRET ¢5 4 SRS
I 18 il 22 "CHY PNR 45 i BUAE 6~7 d, i KK Fig.3 Survival rate of the 45 d-old starved
PNR G B BUZE 6 ~7 d(BEEE 1998a), FHF /Y juveniles at different temperatures

PNR HBHE 5~6 d(BKBE 1997, S AR MK
PNR J 5 AWM 2006), L8 EH8HE PNR K 7. 8 d(R2EZHLE 2006), BB F# 4 PNR % 7~8 d(#&k
%  2007),PNR q i B ERFEEEZAM AR FKBROZINERN. L TFAREEHBRKFES
ENEF RO ZENEZFBER. —BRIME, FAEHKE PNR KB [R5 6 50595 4 [E] 50 35 A TR SR BE G
REKR., BANEK. PEFRE R KBEEMAHEEEEN, A HAHE AU ERECRER 1994,
ABFFEH,26 CHRMAET MFfE PNR S HBE 4~5 d, 2F 18 M 22 ‘C4& 4T PNR & H B 8], 7T fE 2 1B
AR FaREMR, AN EREEFRRENEEEEE X BAERPMINEHEERTBENERE, LR
PNR SRR HA, XU BRAETRBEMIET, X 58 % (1997 M B F LUK &4 F L8740
HERESHE TR, BB BN AT HFAaE B PNR £, EBERBROBLTIHRA—E 8B
BB & B 1E # K F, B G 7E & 8 YU 58 o, PNR S A AT, FIBEN SYURE MIRE £ K E 5k
HIAGEHFITFCRBES  1998),

KBEEWFHLSAEAHIVRBERINEEFRRZ — YIRBOENH 5KB 2 AMHX, BERE,JET
AR ETHEREANEE. IIRERBFERATEARH N FERHA FIREFANFERERERE
¥ OREBEWVURMEM AL REEGH/NES  1998),YinZE (1987) AR 78 (1993) 3 1 A K 72 15 R VLR A
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Table 1 Effects of starvation on growth of rock bream

PLiRA x84
A& LR I Starvation treatment Control
Day d
post-hatch Duration £ % (mm) & (mg) * £ K (mm) K& (mg) *
Total length Body weight Total length Body weight
0 3.55+0.19 - 3.55+0.19 -
1 3.51%0.24 - 3.69+0.25 -
9 2 3.66+0.27 - 3.91+40. 40 -
3 3.6510.21 — 4.021£0. 29 -
4 3.77£0.22 — 4.0540. 36 et
0 9.12+0.93 12.30+5.58 9.12+0.93 12.30%5.58
1 9.3640. 64 10.16+3.19 10.37%£1.21 16.64£6.05
30 2 9.18+0. 74 8.26+3.02 10. 2940, 87 17.09+6.53
3 9.24%0.84 7.62+£3.13 10.02+1.08 18.61£6. 36
4 9.13+£0.97 5.97+3.31 11.27+1.68 23.53£8.49
0 17.44+1.92 98. 801£40. 73 17.44+1.92 98.80+£40.73
1 17.84+2.47 100. 10+£40. 58 19.02+2.12 126.731£46.99
2 18.41+2.56 104.41+37. 24 19.59+2. 32 136.071£51. 24
# 3 17.99+£2.53 108. 63£31. 65 19.92+2. 27 139.23+47.52
4 17.97+2.03 101, 30£35. 54 20.581%3.53 173.50+97. 32
5 17.78+2.07 89. 38126. 85 21.984+3.27 191.72+76.73

*9 HREERERD, RESETTE

B EE T T R R B AT VR R RS, X EAH R P FEERS PNR S {FfAFERERE
306 AT AR, ATREX F AR A2 R K, KB FA BT AT RBEERWEE, RHFILF, KR 18
CHAAHFA 4 HRFORE, P 6 RAFBERFEL63.3%);22 CHFAEIVRES 5 R TR E W&
RRIRBERER 73.3%, ABIR AL, 6 RIBATH;26 CH, B3 RFOER.H 4 R XFEE, EHF
BRM N 46.7%,KH 26 CHEAEAKAFFANIIRERZER. 45 BB MAR BFREL @
it 3 BE 1 ¥ 82E , K IR 22 ‘T, 13~24 B fFREG IR 3d FE BB RN 20. 0% ~33. 3%, k&
FEBECENEIKEER . 4 RULSIIET. LB, X FBEE KB T8 7 HESh £ 7735 B 18] 48 58 1 3R
R, R H TR RS RS ERBIR AR AL TR FTESE T HENR. Y BRAFRSA
SE & KBISMNRHE B IR , [F] i R 4k T % S0 SR BR85S A B U O R S TR B 3, UIBAR 5 B 2 IR B P B K
HPET, M AE AT O 8 RSHMES R —E BIRE & R0 HMEE, (R 8 5078 8 S
A, R T ERERNERRIE.

MBS FREG B EZFEMAE, A KDRE, KZW VR AR EENIRAR., R¥EE%Q06)AN
10 HRAFAREF B EH MR FTEH B LL 16 B #&oF X YUIR TE 47 8K Johnston % (1996) 17 # kK 4 F
20mm A RESPFARE R —MERH B WH BT IVRO TR I 8E WEEEREHE L. ALRE
ROELTHRARFENIVRNBBEBRERTHERFANEA, 13 IRNEEAARTFAZENHESR
Bt. Johnston 4§ (1996) AN BEHE A K BT & FRB Y, VURIE MRS FEBRE T MEKFOR B, LR i
REESRERAREEMR., XSTAHRERMF NRMERMOLSKERKMKAERM=4ET BEREM,
NRGBLRKMEERMEZ AT RA, XEHMEBEMREEL. 030 BRGAETIREG THEER K
RIKE 500 Lk LT 45 Hg4hEIURE MEERERYN 10%,1X5 45 B4 AYURTZ S T 30 Hig
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AMAMFAENER . SRTEURD MRFOFEL B EES, Rk, I EH,.HE
30 M 45 HIRABHEIRMBTARRARZERLE., XRERERBN, RRHHEFTIBRTHHNREES
SERRETHE, AR T E MR R EARIER TR AENSNER, FUNSEAIRERAH KRBT, HiERE
AJa ¥R FAYUR BT 3 J7 B AR, AR LRI, BB ERERNNEEME D, B — T EE R
BAEMO KNG RIER—FE DA EMHAEKHER, #2RAARNRE  BREFHRER.
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