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Effects of temperature and salinity on embryonic developmentand starving
tolerance of newly hatched larvae of rock bream Oplegnathus fasciatus
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ABSTRACT A series of experiments have been conducted to study the effects of salinity and
temperature on embryonic development and starvation endurance of newly hatched larvae of
rock bream Oplegnathus fasciatus (T. & S.). Experiments were carried out in Qingdao Zhong-
hai Fishery Co. , Ltd. from 2004~2007. Eggs were collected immediately after spawning and
transferred into tanks for incubation. Salinity study was carried out in 2005, with treatmentsat
salinities of 40,35,30,25,20,15,10 and 5. The results showed that the suitable salinities for em-
bryonic hatching ranged from 20 to 35 with the most suitable range between 25~ 30, when
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hatching rates were all above 88%. Salinities above 40 or below 20 led to low hatching rate and
prolonged hatching time. Temperature study was done in 2004, 2005 and 2007, respectively.
Taking into consideration the hatching rate, hatching time and deformity rate of the newly
hatched larvae, it is deduced that the suitable temperatures for hatching ranged from 21~27C
with hatching rates above 77 % ; most suitable temperatures were 23~ 25C with high hatching
rates over 89% and low deformity rate of newly hatched larvae. Hatching time was negatively
correlated with temperature while embryonic development speed was positively correlated with
temperature. The threshold temperature for embryo development was calculated as 10. 06 C, |
the effective accumulated temperature was 405. 3°C « h. In addition, Q,, value was calculated,
and was found to accord with the experimental result. Newly hatched larvae were starved to
death at 8 DAH with half death time appeared at 6 DAH ;starvation had regative effects on lar-
val growth.
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& FAH8 Oplegnathus fasciatus, T. & S. $ @ F 45 B Perciformes.#i W H Percoidei. #7 5 %} Percoidea,
A 8% Oplegnathidae . A #/8 Oplegnathu(FH K% 1995, R AL A, BRESTHE.ABNEE
B, BRSH TR FHEMENERTRE. FAMRNKRES, KESXZW, HTEIBKREARHEFTALNEK
RXTER ., EEFFRALEETHEARMFREABIG, 54 G175 E AT H% K 5877 54 UK 1 v ol 50 59 78 70 0 A
P B

AXRESHFWARREBRMERFAERKEAFTEZHMNRERE., ATACKLHITT BE# Sparus macro-
cephalus CEFZHE 1986) 8Bl Anguilla anguilla (it WIS  1995) 18 & A WA Epinephelus coioides
(Kawahara etal. 1997) f1ZE W IR H Morone americanus (Morgan et al. 1982) 55, I X BEFE KA
KHANTEFEAR FHULAR URAFR. ARERPEFEFEN LAERETEZRAOEN., AXAETHES
2004.,2005 F1 2007 FHEFAMALETH LB P HTHAESHEFEREAETZWMASE R, BB T RO WK%
1B B R BE RNR BE , I 3E AT T VRS BT AR K i ma B 5%, LUBR R R A I AN T F B £ R P G R4k A
EREBRBHEERSE,
1 #HREFZE

WK T 2004~2007 SEEF B BEK=FRA A FHIT, FAR 2003 FRAFEEBETIIMNENTFALFRA
B THREMBAGRIK. 2004 FEBAZAHITRLET. FAEKE 21.0~23.0C, 3 F 30.5,pH
8~ ZMUHTRE ELIHEREACR ALK EMAN BRI, ZREWIERLT 16 SHH, BB EH

REWRZEIATIRIEE . WEM ZKEIPEFIE IR HAKE N SOL)BE, KR 23~25C, # F 29~33,
pH 8~9 &4 T AL A7 &, Dk BE (B B 15 N B MBI AF &8 T VR SE R BF 5T .
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WELEBE 8 /1~:40.,35.30.25,20.15.10 1 5; & £ B Vg /K LURD I8 M8 /K R 0 A T /K & B il i i s 1K 3k
FE WK UBP B K IR K (B BB B H . WK ETH (1% EERE. 7 1 000ml B 451 A
100 R A OR AT B IR, B /K IR 23~24°C,pH 8. 0~8. 6, BN LR ABBE N FAT. BHE T REKE
P, LA MS701 B IR IURFK AR EEE . KRS8 b ReERFERIF IR, FAFDE, IERARRE
ZAF T BB R AL R
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iﬁ}gﬁgﬁﬁ 15.17.,19,21,23.25,,27 929 1 31°C, 3£ 8 4, 7EJ 0ROml BEAF PR 100 ¥, pH 8.0~
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EMEYELRELBTPANFTE - ENEE MALFREESHEMNE S TEZEE—HEHRT,
BAARRBEMEES 1993, EYHWREE - ENBREUEZ THAELT . HARFTRBESEY
HERE (FRF 2002), EYREFHARRBAIERER K =N « (T-0O . AP, N HZHEHE LT
FRE (D T AR EFHEFEKRCC);CAHREYHETBRE(C);V IR FTER; K NAEY A &
R BT M A BB (B .

C:E XT3V« 3VT ne SVIT—V « T

B NS 3  LIN  S N SY
FAE IR B (Accumulative temperature)A e AL BT RL(ND 54K B (D BB B A=N - T,

1.4 BRRAEHNEERY
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Qu= (Z" "L R QuATRBEHE TOCH R TR MR W TH 200 ZA B R AR o7 LR E
%ﬁ%ﬁmo
1.5 MEFENREEHRR

B E R 200 B, 518 TR 5L BB /KEWN, KR 23~25C, Hep ,3HEREBKEE: 5 —4
WMASIEE . ERGRKFEHEFOERB/DREMRE, §RK 4 MERHAFLTFA 1K ICRIETIFELLT
BAFALTETRHRKLS R, A NIKON SMZ800 B & #1488 (i B RO M #F a4, g R L me
I Bt i, iH AT AR

1.6 HIBESWLE

PRI E S B EBEM=4/3n« (+/2)? «R/2, RAHF,»r I EBER.R AIWHEAEKE
(Alderdice et al. 1979). §¢?%$*ﬂ§¢?%ﬂ'ﬂﬁlﬁﬁﬂﬂ7ﬂ$ﬁjﬁ(Mean)v@]?ﬂ?ﬁﬁﬁiﬁ*ﬂgﬁﬁﬁﬁﬁ%ﬁﬁ
Mean=S. D. , ¥4 4b 3 1 & 2= H1 /E#E Microsoft Excel 2003 #1i#47.
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2.1 REEXRERAR 4L E R0 P4 Bt E) AR

MR A BB REER 21~27C, B REE 77X UL, BEREEE N 23~25C, B3k 89 % L E,
BT 1I9CHFILREE 27U UT,, BT 27 CRBLRRZT 47X U T (B D, AR aRMERA R 15CHE
E“,IL 3~4h JF KRBT, RANH YO R B KA 2T ARIE . XN R R FEZMKRHE

TEEEEINRH BB SEERAHXXR, FEXRAAX :N= —1.440 2T + 63.199 (R’ =
0.972 3) ;R A B R SBEREL . FAXAN:V = 0.002 1T—0.014 9(R*= 0.973 6) (& 2),
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Fig.1 Hatching rate of embryos of rock bream Fig. 2 Relationship between embryonic development

under different temperatures speed and water temperature of rock bream

2.2 BRMREFHREBRE . ARREN QWE

L4 2004~2007 SEVEEHITH 8 RKMWEMBALRBE R, KR L3 PR FEHBERHURALGHERET
MARBRBEMRERECGRD. FAHKBRFRNEYFFTENRN 10.06C, HHFRMEN 405.3C « h, Xt
ERET M QouEEE 1.4 MFEHTITE FRNFK 2. KB 22~25CH, BB EFH QulEREIE 2(ZFEM
JLE 1987, Ui 22~25 CREMAFTWEHRELNE, SXRELHFBHMSER—B.
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Table 1 Relationship between embryonic development and water temperature of rock bream

HEH KB (C)Water temperate BE R BB
Rt A K F BHE (W . (C -+ h
45 . Embryonic . BERE
Date of KETEE FEHKECT) B Incubation Effective
No. N . Development (C+h)
test(4E-H) Range('C) Average Variation duration Rate accumulated
temperature
2004-06
1 24~26 25.0 2.0 27.50 0. 036 364 410,823 178 3 687.5
June. 2004
2004-07
2 23.5~24.5 23.0 1.0 30. 00 0.033 33 388.170 74 690
July. 2004
2004-07
3 22.0~22.5 22.3 0.5 32. 30 0.030 96 395. 320 496 7 720.29
July. 2004
2005-06
4 26.5~27.5 27.0 1.0 23.20 0.043 103 392.985 372 2 626, 4
June. 2005
2005-07
5 23.5~24.3 29.0 1.0 22.10 0.045 249 418.552 445 1 640. 9
July. 2005
2005-06
6 23~23.5 23.25 0.5 31.2 0. 032 051 411,497 569 6 725.4
June. 2005
2007-06
7 20~21. 4 20.7 1.4 39 0.025 641 414,921 961 9 807.3
June. 2007
2007-06
8 18~19 18.5 1.0 48.6 0.020 576 410,136 598 7 899.1

June. 2007
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Table 2 Values of Qo of embryonic development of rock bream at different temperature regime

{8 & # Temperature regime 5L B 16 P F3KRCC
Temperature Average temperature 7 7 Q
difference tatto ¢ o 10
ta to (ta—to) 2
21. 4 18 3.4 19.7 39 48.6 1.71
25 22 3 23.5 27.5 32.3 1.93
25 18 7 21.5 27.5 48.6 2.25
10 932 °
2.3 HEXNEREBAENRLH BRI o g-z' 131 E
el | {30 &
N \ 0.7 =
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Fig. 3 Hatching rate and hatching time of eggs
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Fig. 4 Growth of newly hatched larvae of rock bream Fig.5 Survival rate of starving newly hatched larvae

under starvation condition
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KB R ARE ARKESHEE N EBEREE T8 E K /KRBT B X8 K f 280 56 12 5
REURMBHBAFAAEERY. EATEEFIRY . HREBE EERVR KX EFT N HFAKNE
AR TRHEMEFTEELAGHEENAR RS FHMEER. fIACK/LMHFEANARNEREATRE &
EEMEMTHR, BETEREAETNEEEEMBERE(E D, SHMALAER ALHLER, RAGFKH
AL E N E B ENRE R EEEEN AR, RREE IHNEREE 5 Y8 Phabdosargus sarba # LI
HE A LR 2R (1/3~1/2) B R B KB TEE &S T EE Pagrosomus major M Dentex tumi frons,
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Table 3 Comparison of salinity and temperature adaptability of several sparidae species

BEHRABCS BiE KR CCH EEHE BoEhE
GLES ) . . i BERRE
Suitable Optimum Suitable Optimum
Species . References
temperatures temperatures salinities salinities
BEERE 1996
X 15~27 18~242 27~33 32~33b
Pagrosomus major bER{YE 2002
SHEHKL 1983
= 15~23 18~212 14.2~38.1 20, 2~30. 2b
Sparus macrocephalus bEESRE 1986
*ZEMILE 1987
. 21~27 21~243 12~52 28~32b
Phabdosargus sarba "Mihelakakis 1994
HeEH
16~26 21~24 12~33 25~27 WRES 1991
Sparus latus Houttuyn
1] SHETEL 2006
16~26 18~222 27~39 33~36b
Dentex tumi frons bRiJkM% 2004
B R
18.7~33.8 21.6~30 15.4~42. 8 25.9~37.7 BEERE 2004
Hapalogenys mucronatu
&AW
21~27 23~25 20~35 25~30 Z  This paper

Oplegnathus fasciatus

3.1 BEXBRZERREM

EEREXHS, —EHRER KBRS HRALXTPARBLZEVHAETNERESFEHZ—. FLBEH
FT.AAHBEREETHRBEN 10.06C, SHBRBATHEY¥ZTE 10. CCHUGKBGRSE  1996) , 5
RHAEFTHRERE 7. 88C it T EBEH Sparus latus Houttuyn § 1. 02°C(ZFEMILE 2000) VEHER 0.36TC
GEMILE 1990, HFAZSNERTRSXNLAFHMAXEARBXAHNARRANER KAEFY
REEGAEXR., EHREFSERP, FAHARRBAERORBKEAT 17C, KRB FAKBAERT
18°C(ZEMILE  2000), KAELFERBAGKETRSEREYERES L7 . BRI RLHE
FEEWHEOER  BANE BB ER. PR WM 28 E KR, 8 KR 5832 2
H, BBNZHEEEAKR 1965, BBAFTFHTEHAMATELEERE-CEENSEERAMX, X 5%
REZHER -,

3.2 HENKEBEETHNZN

RRABHFEAREERAKS L ESEEMERHAARMAEEWEIRE,RTHRABEHREER
EHAERS, BZBIWSIFFEER OB, REHEATRRERMFALTHASHRE . EREFQ002)
WiE, EARREARBEERRTEE. FRT  AENROARBBANERNLERRERORR, HER
F 15 B, L RIEE 48. 700, KRR AT RE R 2R ORI E KA T RETL T KK, REERBULRHET.
LBERAREHRE O T RBFRMAREMGS%), BFAFARERE, X T RR—E K [/ AR 7 K T
FAR B AL E R EIE W TR aMESRE(EEHSE 1995,
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3.3 IMAFENERES

FAOGFALE 3 HIRJT IR, U0 4 HERHFREIRT . N B B 017 A 32 U SR RO IR A4 77 0 9 JR 1 B 3R 4R
HERATRFNER; NEBERAE  AAEENLO RN T ERREFFAEIKE, 8 RIFFREER,
BSMNRHEEFENX . MRARENBISMNEEEFHOAE FABERBEEERHETSHEEEZIUR, KU
NERERZEBEZTRAMK, RAVURILT . XEFT R P BEEIE. TVREAMT, ZafFasiifisoe 5
R 6% BEROR W L 4E S £ A HB B A BIIHAL, MR A M LB N SBARE KI5 W, M B R 7 A KB
Z.FAAASGHERENEN, ERKRRSZAMH, XXRWTHZIROA S ETFERZAFAEEESHEL
RN (EFHRARSE 2002, ZFALFEHAIES . ZEEMFATOEANEREDEN BEFATORER
MRS R RS fFaER.

2 £ X W

EEMH, KFE 1995, KERFHAWEKRKRTROZ0. BHERY, 4:16~17

EWAE. 2002, HEMNEBERERETRAAHSEKOEW. FEASHE, 9(1).33~36

SR, BER, EE. 2004 BEMLENETRAKKETNER. LEKFREER, 13(3), 230~234

WHRE, TR 1991, REHEEMR T SHEEFWE. BITK™EB%ER, 13(2): 10~18

=L, BRXE, FHHE. 1990 BEAYEREMEETHERPR. EEBKTHE, (2):36~44

EWJL, TEX, RER. 1987, BEX FHREREETHER. WL, 6. 246~248

ZMJL, K XHE. 2000. HEIBEEMFEEHOER LYY WILEFERFREABER, 19(2):139~143

AFRIF. 2002, HEAESYE. LR BEHE R, 25

BRI, AR 2, SRS 1996, TR X AR A T4k T EL WAL A 2K 8 RAT HE TR RO . JRLTTAK P B4R 5 18(1) 163~ 70

FIKE, JRHRAE, B, 1995, @A H% dbat. PERLHRA, 753

MEE. 1993 TEAESYE. L. BEHF B, 36~37

MR, . FHE. 1983, BEATEHAFTFHNOR. BEK™, (3): 3~16

Yk, HEE, TEW, Mgy, BEX, THF , M. 2004 HENEEEREEREEFEEKOF M. K ¥R, 28(5):599~602

BEE, Mk, TEN. Mg, B, HTF, kHEF, 458, & =, ¥ £ 2006 BEMEEKKETRERE. EREREREER,
15(2):143~147

HIRARBNE. 2002, 18 BE X R BEYURAT A L BOE R A RO R B AR B LS. TR R EER (B AP/ , 27(5):746~750

oM, ABEMR, . 1995 MWK AT S KBAEERRE. PEAKSRE, 2(4):1~8

PR, 1965, BAHBMARM. si¥RE, 7(3):97~101

BER. ET, B#EE 1986 BEMBRAERETMEYTFARTERNTSUE. BEKTHRE, 7. 143~147

Alderdice, D. F., Rao, T.R., and Rosenthal, H. 1979. Osmotic responses of eggs and larvae of the Pacific herring to salinity and cadmium. Hel-
golander wiss. Meeresunters, 32; 508~538

Kawahara, S., Shams, A.J., Al-Bosta, A. A., Mansor, M. H., and Al-Baqqal, A. A. 1997. Effects of incubation and spawning water tempera-
ture, and salinity on egg development of the orange~spotted grouper (Epinephelus coioides ,Serranidae). Asian Fisheries Science, 9(4) :239~
250

Mihelakakis, A., and Kitajima, C. 1994. Effects of salinity and temperature on incubation period, hatching rate,and morphogenesis of the silver
sea bream, Sparba sarba. Aquaculture, 126(3~4).:361~371

Morgan, R. P., and Rasin, V. ]J. R. 1982. Influence of temperature and salinity on development of white perch eggs. Trans. Am. Fish Sco. 111:

396~398



