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ABSTRACT The hatching periods, hatching rate and deformity rate of the fertilized eggs, deform-
ity rates of the post-embryonic larvae and the survival activity index (SAID) of the newly hatched larvae
of Epinephelus septem fasciatus were examined at salinities of 10, 15, 20, 25, natural seawater salini~
ties of 30, 35, 40 and 45. The results showed that: 1. the optimum salinity for hatching was between
30 and 35. When the salinity was above 35 or below 25, the hatching rates decreased and the percent-

age of abnormal larvae increased; 2. the optimum salinity for larval survival was in the range of 30~
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35, and the SAI values of the fish were 24. 740. 36 and 23. 2743. 01, respectively.
KEY WORDS Epinephelus septem fasciatus Embryonic development Salinity SAI

Starvation-resisting ability

L A PR Epinephelus septem fasciatus , BHIE B ERL ARATE, ARARE, TEAG TR . BEARE
R AORAEREE M SEMGYE H%  2009; EFESE  2008), AHAEMB T 32 7~8CHIKIR, XA
“WOKABE(EFEE 2008, LHARAERREGE AR EFRMEMLZTMES . 2—MEETA
THRBEIFRZAR R R,

HEBENETFEBRYTEBIF AR ENE WO G L MIE, N EW A WE Epinephelus malabaricus (JEIK
M 2008) 3R A BE A Epinephelus akaara (EE A% 2002) B A BE & Epinephelus coioides (Kawahara et
al. 1997; 3K¥GESF  2006) \BH G BEfA Epinephelus lanceol (MU FEE 2009 IR FT, R FF Rk S 28 W f 2%
MATEEWR EHFERED W RE FR FERPE TN TAERET S RMEMTR. FE2REDIFE
T A1 B 0 248 v O R 28 B R i AT A A [B) 1 338 o £k B8 Y ], ks o BE A AR R T IR E $h B O 20~30 (3K
RAF 20000 A ARG A B M BOR N 27~ 35(EWAFE  2002),

ARARMANTES TR T 20 4 60 448, B8 IEBESE(1966) BT FE T 45 & A B & 7= 59 >J v XA #9418
PG, H AR M E G2 TR HZfh R b A A A T EEMIR. 20 42 70 FRBE . AHTER B EERR
EWMH% AR ARABA TEENMRE. ARAEHFORABATLEHENIR, TZEPEFROAMYMEFTER
(Tsuchihashi  2005) . ERXTLWARARIELTHRORRER DG F4E 2009, AEBREH, TR
FIRBE S S-LW AR A Ea MR R R, (H R 28 B AL R BAR, 75 SN L 47 0 U B WA RBRE (EH
8 2008),

2009 4, fE & R B R4k IR R IES S ok @ -LHr A AR ) = 00, 78 B ], B I it
DL S2A6 08, HEAT T 0 3 38 X 4 B £ VR JiG 0 P 3 AT e 2 SRk B9 5e 3R B TAF AR AT 1R R U
PR R AREN T EEME WA S5O .

1 #RMAGE

L1 ZRIMHRFF*

REE T 2009 MG IF R K RFUK A RN BT . 8- 4 B3R 4 o (B K 7= B2 007 57 B B K
PSSR TR AN ZX REK T BRAARA. RARE CHRAMEX AR HEERERARER
B, NTRONBAEIRATZHEOR . U0 TR ¥L . o Jo R F MS222 Mg /K W WOk 35 BRI, B TR BRI, BBt £
HEER L B HH e B DR ZE e P, DTS PR R RG W . RN T35 BERG A9 320 0 - K05 VT8 A\ B B - I 8 41
L AE R BRI PR RN, RN S8 AR IEIEK, B 10~15 min 5 FRP I8 1K vh ¥, 3+ F 80 B
BUEELZRIER. FURE R IR A 2 000 ml B, # B 55 20~30 min FELLEZHEHIE .

1.2 XWAHZX

1.2.1 AEHETIEMBEE

I E 8 N E AR . 10.15.20.25.30C HARHE/K) 135,40 Ml 45, Wik /K4 8 R AP k49
K e B T AL, ARk BE 4 ARV K IR 7K B B A

WIS AW Y. —HoHET AR E T2 WA ITREENR. BN ERERE 317, 8ilK%4d
FRAT B SZREEE 100 ki, B TR AREEREMEKAY 2 000 ml BAR RN FASERE 15~22min, FFZIF W E RN
FOE R FVRE R BEFERE TUE NIKON @ISR T URNEZBNER. F_HorEAFRSHETHEBRAE IS
B, BrHESERE I MET . HP—1TEEHTHBATIRENE., 8SNMARAPIINBRACKER
TR RS BP 100 kr, B TEA ANRIEL VKB 2 000ml BEFRH L IR KR 2220.5°C, AR, ERL
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W, BRBKY 1/2, RIFIA KT LR AR [R] A0 e 16 160 R BURE , 76 80008 T R T EESE W T R IR AR TR AR 7
. T RBERR R H RS IE]5EH B A TR SR AL SRR R i BT e K RS I KR R E R, R
BT SE L 50058 i B ] . B IR B R IV IE S (B RS VB E Z R W) JHERR A GER AL T IR
B, WAL T 0 B A H AT VR E £ T 1 A GER M 1 MliEk
1.2.2 FAETHESHKEBZATEEFE N BHMNE KB

AR B E MK BRI AR A AR AN L 2.1 5k, B EA R BE 3 AT, i A A AR ML
TR TE RS 1 A7 BT AT f e R I kL, B A 100 B, ZE R RIE . TS KR 2240, 5°C &4 T @k
F. B8R 24h ARETGEA T A JFIERERNBEATFAFELER, EEFHLWIET, HRFAEFE g

.
SAI= >3 (N—hi) X i/N
AH, SAT A F 1 F1 4880 (Survival Activity Index) s N KR 56 R IS M50 HIFE 2T TR N REG

hi NS 1 RESAFAK RiTIET4.
1.2.3 H#EXLE

B8 08 VA S0+ SD 2R AR TN T 50 4008 (8 1 SPSS 3K AT g it b 3, ik B R EHEAKFE P A
0.05,P<C0.05 WERBE RZERAFBE.

2 KR

2.1 AEEETZHIPHTZEN

RBENE N2 BRI , 0 Bt 2 B8 . A BB 2 A IR K 0. 83 £ 0. 02mm(n = 35), ¥ E N, P F —h
R IEMXTE LR T L2 15 ~ 22min J5 7EK AR R RE , 25 I 2 R R 3 1K A RS R I L 5 8 K F 40 B
524 PR ER MR T 20 AF 80% FIT B ; th BE7E 25 ~ 30 Z At 245 0B 60 % 7% .20% £IF . feskikdh s, H#
Ik b BB R /N5 B
2.2 AOBETHENBEAR BAERBEE

AR R, B EX-LH O AT N L HERS —ERFMGE D . YKIEN22+0.5Cof, 2 EAE 10~ 4570
BBl 14, I Ji6 SRR A s B B (] 38 32h 00 min ~ 34h 20 min, F B2 £k BE 6019 7 e 4k Bt 18] 4 72 0 40 S a9 A 5, Eh B R 10 B
S AL Bt a4, 2% 34h 20 min, EiYAE 15 F1 20 4.

x1 AEREXN-LHEANEEBRREHENRE

Table I Effect of different salinity on embryonic development of E. septem fasciatus

HEfG % & #F Embryonic development

B Salinity FERAI th i ] §95 1t 91 (] S RHE ]
Hatching start (h) Hatching period (h) Hatching complete (h)
10 30.94+0.1 34.34-0.1 36.6+0.2
15 29.8+0.0 33.340.0 35.5+0.1
20 29.540.1 32.840.1 35.040.1
25 29.5+0.1 32.740.2 34.940.2
30 29.44+0.0 32.740.1 34.74+0.1
35 29.4%40.1 32.64-0.1 34.34+0.2
40 29.240.0 32.64:0.1 33.84+0.1
45 28.64+0.0 32.04-0.0 33.2%+0.1

* SRR (B] S 5004 SR By TE)

* Time of hatching period stands for the time when half of the embryos were hatched



B2y B BASEE EER-B o A B R R R BN BB AT A K 19

AR R BE 320K R R AL O R R R AR A R B T S R B A AR R 4H (10 #0 15) MBI TE R B A T
TG BIFE T, BRGSO B 2 Ik R B IS U8 R 71. 3% + 4. 8% Ab7E £ 40 MU, 40 O 5] A 4 R 8 S A IR,
22.2% +4.6% REZAY, BRI MAP S  ELF 35.40 B A, XS IIL E 44 hit,6.2% +0.3%
FR) R I B B BR T AW A6 2 /N B B AT - 9 B SR i 48 5B i P Bt PR R 2 3R T , 2R 45 4H B B BR AR FE HH BAE 3. 5h &
AL BT IE B B RGN 82. 7% £ 6. 2% AbF Z M, 41 A B R E .

£ R B (E 1D (P <C0. 05) EhBEFE 25 ~ 40 JE B N ZAE TR AL R R 79. 4260 +2. 6 %6 ~
91.7% +2. 9%, B LH AL R I8 s £hBE S 30 F0 35 A, AL R B, P8 90. 8% £+ 3. 4% M 91. 7% +2. 9%,
EZRARBFEP > 0.05)  MELE N 10 A, B REAE, HA 10. 2% £0. 2% ; 48K 45 B, KIS R IR ASBESE
AR R, BRAL R 30. 1% £3.2%,

MER RN 45 B, WIS R 64. 34 1. 8%, B s HIR oM 40,10 AT 15 H L, AT 27. 8% 1. 0% ~ 30.0%
+ 1. 1% Z 8] ; R BEA 30 F1 35 A , MY IAT FL B T R 43 514 10. 704 0. 006 1 14. 196 +0. 16 W1 IAT L A BT 26 Bl
I KR SR ERA TSR EN P EAEHEL T 1 AGERAKR L AmER, T IREENEE ST
1 5 i BRI AR B VK P AT U R i B R L I LR MR R Z B W B SFHRE,

2.3 HENMNBEFEETEHNER(SAI) BRmiLE

XTI TG IR A BE MWL 2, € 12 0% Hatching rate
SREY 10,15,20 B BIBEFF0IE A1k e A Aigppes, B o] SR el
%1 R IKRIET HE 30,35 KM T A RSB,  § o6
LA HIRTE K 6 ~ 7d, R RAELER 8 ~ 9 HhE o
40 F1 45 I, FEIEAUEE 5 30,35 EhEF AL CEBBET-HI(50% & o
MEHIETD BRSSP CERLRT) . Rk 41 Salinity
AT R R &, FERIBARIE B M i, AR T
HUE, S8 d Kb RS N HEELAY B SRR A B AR AR B T
%1@ , A5 BL B ﬁ%ﬁiﬁ wq&%%;ﬁ%a%t i Fig.1 Effect of salinity on embryonic hatching of
MR [k BE 24 F AT-f0 ity SAT (%5 , $h 7€ 10 ~ 45 E. eptem fasciatus

0 B P, [ ER R RO AT AL SAT B T R RSy B MR T 20 .8 T 45 i AFAA SATEH S
IRAR s ER BE % 30.35 A fF LI SAT {EEE 4058 24. 7.23. 27, FL vk B 40,355 16.56, T4 4 XitA 72%
PIFETE R, 58 9 ReEHWET. '

®2 FAHEFFHEZ4TEtHOHNEYVBFEANEEREREERE NIEY

Table 2 Survival rates and survival activity index (SAI) of E. septem fasciatus larvae at different salinities without feeding
FEF LA R REOH WAAE R OD
B Survival rate of larval E. eptem fasciatus from 1st d to 10th d after hatching (%4) SAT
Salinity
1d 2d 3d ad 5d 6d 7d 8d 9d 10d

10 100.0-+0.0 0.0£0.0 0.0£0.0 00£00 00£00 00%00 0.0+0.0 0.04+0.0 0.0£00 0.0+0.0 1.0+0.00
15 100.04+0.0 22.0+£7.0 0.0+0.0 0.0+00 00x£00 00£00 0.040.0 0.0£00 0.0X00 00300 1.2440.02
20 100.04+0.0 44.04£7.0 10.0£3.0 50+06 20£00 0.0£0.0 0.0£0.0 0.04+00 0.0+0.0 0000 22840.02
25 100.0+0.0 90.04+2.5 76.0+£6.3 66.0+6.3 60.0+60 350+11.0 10.0+9.3 2010 0.0£00 00400 13.68+0.10
30 100.040.0 100.040.0 96.0+2.3 920£1.0 8.0%x1l0 820%x1l6 620+30 10.0+£90 70x1L0 0.0+00 24.71+0.36
35 100.04+0.0 9940.3 96 +0.3 94+£0.3 85+0.0 73+ 1.6 66+ 14. 8 5+0.6 00400 00£00 23.2743.01
40 100.0+0.0 98+0.0 92+3.3 72+4.7 46+2.1 454£0.3 40.0+£0.6 240 0.04+0.0 0.04+0.0 16.56+1.2

45 100.04£0.0 82410 78+2.4 66 +3.3 14+0.7 3+0.3 0.0+0.0 0.0+00 00+£00 00+00 85+0.83




20 ook B ¥ HE R E2H

3 it

3.1 HENGERRBRETHNXNE

HENTESARNAKMEREAEENEW, ARTE=aXPH A TEHMMEEF . EELE
B EBERNAER T AR ARG L TEROEEARE, B RS F 3 B 8K B X A ) A28 0 G
KEABRAEWA RS SCERRE (o B % 1998;Fonds 1979;Morgan et al. 1982;Kawahara e al.

1997) , — R KUt JE M PF g K K R A FHA —ENEREE, . XM REEESERENEENE R

AT .

AT T4 BB 5 85 BE ARG X - BT 6052 X 50 R4k 4 B i) 3 B {4 B0 7 A AL 3 e B 3 05 1 L HL ok RSk
A BEE R, LR R ENBER R ERD BKAaERBABTIBRTHARENEEME
HERRRATNER AT RANSE ARERS BFAHKESEWEY WEREE BT EaR
WERME W ZAHZCRITEE 1999 AW 1045 BFHPIRBALEF LR PRER D IESBEIR, X
WRE R LG THRE B M AEMREZGTIRRAME IR ZERAR(RENE  1998),

MZAEIRRI LT I L A e R AR KRR, bW AR AZRE M E R ENEE 25 ~
40, MBREELEHEE 30 ~ 35,8 Xkl , RS G RANEEERE N 24 ~ 38, REHBE N7 ~ 35(EWEF
2002); A A AN ETEE N 15 ~ 45, RiEEIE N 20 ~ 30K LS  2006); S O ANEELEN
26.7 ~ 41. 1, BEEREE R 30. 5 ~ 32. 5k 4E  2008), 5 Rl b SCERIRE B LFEK A, L AR
FRIB LN E S EE S AR AR, AT A RARE, RS EWNE S ST A B AR, BRI A
£ 5% 7 R A IE N AR

3.2 RENFEZERNRI

Blaxter Z£(1963) & B4 H “ Al %6 & (PNR)”, R B H B 7 £ 7 - B FE A 8] B) R A7 2 3F A PNR B %5 &
Z—(FHE%  2002)  ARKBEREW, LHARATANEBETEFRERN 30 ~ 35, EWEENRNREY
B FERT [E] Ky 7 ~ 8d, W W) E HAF A PNR BIIREN 7 ~ 8d, LR B AR MG B MaKN 3 ~ 4d K(EH
A 2002),

FaBEE, AREBN TRENEEEFR AT — ot HE KT AENERK, B SAT E38
B 3 A Y RE VT IEAT B SAT B AT DUHI AT 6935 L, B o AR A HI B Z RS IR BN R AR R MR RKE 5%
B R NEERY RN RENFR R TEEENEFREGTR(ERES 2002 HERFWARNKSE
Zi%&%ﬁf?ﬁf&ﬁﬁ%ﬁ%%%%Z—‘(E@E% 2002; Yasuhisa et al. 1993) ,%ﬁﬁiﬁﬂj@§%
P& FOAT f8 B 35 B 9 BB B4 3 A K R B o M08 - T A R TG v ot k3 A SR AT B AR R I S i AR B B AR

4 1 B = B T
L EPTR AR B E IR R, L £ B ARG O 0 Ak K ) S AT £ 4R B R Y 1] R 4 45 R 4 30 ~ 35, AR
TR AL R &,

B . AHKEDERL K 2008 AT SR FHRERY,
£ * X W

FEAE, AR . 2002, RN AR A BEA A 0N R F R I R AT IS T BB, KR . 26(4) ¢ 344 ~ 350

FEM,KERE 1998 MFEHFHBETBRZFNELHFARTOZM. BEME. (D 50 ~ 52
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