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OTHRAAHEZHEWNNBAENFEE R, X 2 HBFA#FTHRIVRRR,FNERETREEE R SAI
. ZREH, FEARAZHINBANETLEN38.0~24.0, BFBELFE R 35.0~27.0, £FEHT 35.0,1
EBLENHABTEE, FARERUBZART. DERT 2.0, BHEREFORETRE, FadlR
MPEZ AR, AEE38.0F 410K 24.0F20.0 R 2NN ZHEIBILEMTFEBEREMBERNLES
B, BTRRTX2EESE BAENASCEERK RERNXEEAR. FaAaRaFam SALE
H3.19~12.42 KT KU ME RGN SAIE, FANSAIBSMOTHE BLBREMALEXE, RA sal
EHRFSHWITAAF AR -SEETRE AT S5 WEERXHET.

XER.Fo AR EETHENAT FA; A HEFEERK

B 4> 2B . S917;5961.2 XREARIRE A

Effects of salinity on hatching rates and survival activity index of
the larvae of Epinephelus akaara

WANG Han-sheng, FANG Qiong-shan, ZHENG Le-yun
( Fujian Fisheries Research Institute , Xiamen 361012, China)

Abstract: The effects of seawater salinity on hatching rate and survival activity index (SAI) of Epinephelus
akaara were studied in the laboratory. 10 different levels of salinity were set as follows: 44.0, 41.0, 38.0,35.
0, natural seawater salinity about 30.5 ~ 32.5, 27.0, 24.0, 21.0, 18.0, 15.0. Five broods of fertilized eggs
were used for observation. 12 broods of newly hatched larvae were used to carry out starvation tests and evaluate
their SAI (suljvival activity index)volume. 100 newly hatched larvae were reared in 500mL beaker without food
and aeration at natural room temperature (about 26 ~27C ). The results showed that: 1. Salinity from 38.0 to
24.0 1s suitable for hatching and the optimum is from 35.0 to 27.0. When salinity higher than 35.0, the higher
the salinity, the lower the hatching rates and the higher abnormal rates. When salinity lower than 27.0, the lower
the salinity, the lower the hatching rates and the higher abnormal rates. Salinities from 41.0 to 38.0 and from
24.0 to 21.0 may be two critical ranges causing notable differences in the hatching rate of fertilized eggs and
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abnormal rate of the newly hatching larvae. 2.The SAI values of the fish were 3.196 ~ 12.42, lower than other
fishes such as Pseudocaranx dentex and Seriola aureovittara and showed positive relationship to the fertilization
rates and hatching rates. Only the larvae which SAI volumes were higher than 5 could be reared to reach the stage
when juveniles finish their metamorphosis and become young fish. Others would die in several days.
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7% 1541 BE . ( Epinephelus akaara )N TERMRITH T 60 ERM B A1 70 FRUGREFE .6
B SkAY EEE B FUATRARAREMAEREAA T ERMANR.

FE KR AR A AT EARG IR T 80 F. ERFWATAMAEYE ARENHRY
M, ~SEERE Y RS ARAMNATER BA™N BB FaNESEER O RENKREG A
MR R E R % o (B T b B X A & 71 B 10 52 85 07 95 A0 B0 52 W, 1T 48 10 R 4% 1B 77 1% B 3K (survival
activity index , SAI) M 3% 1 AT % HE R WA XWBFRRE., EFFAMN SAIHSTHE
H-EREEERZBMER, BRI HRER T ENIRE. EEELTHREAARAATENY AR
B HEFE R R b, WEE Tk B X2 R IR AL 1 S R, S 1 W R WD AT £ B SAT L, X AT 1035 A1 B 0 bk ok
7705 R AT i SAT I S HE et B4 RV K BT T IHEE BN HL#L .
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1.1 Z¥EIpF{r A

ZHIBELACIHEENEEARTINRG . SHEMUARKERETEPRMS ., EWN K TEX
T4 4:00 ~5:00 3k, B AERKIN. KR 25THRET, ZHRVICER 24 FHB G, K& IF5
. ik & EFMZHEIWAHFHRELR,

TR E T RCMB AR MR K. fFast s, ik MW E RN ER (FaR TR
B TFIE 2 B il e 82

1.2 HREHERE

BE IO THEARMEKERE LEE 5 H: 44.0,41.0,38.0,35.0, HA B\ K . #
$30.5~32.5,27.0,24.0,21.0,18.0,15.0, 3/ &5 & ¥ 7K LURD 38 g 7K 075 0 £h o BC o1 if A5 S0 AR 3R B 0
KUARDBEME K I —E LB AR K BLHITT R . AR KEETBIUBRERBES. BHRE 2 MET
AT 2 4> 1 000mL BEHR, 5 A 200 473 K5 59 R IE UG ) , 308 S LA 5Bk 4 019 76 41K 46 2 i 7K R VLR
ERIGEE . FFFAFLGE, LR MR RT W 5 LR B TR 3B 2 DT T, M ik
FLURH HOAT 0 HETH 3, BT AT f 4 FE A0 25 i I BR S4B B 0 CIE 3 MR ER 1 4, i F 09 S B 10
JEHR. BT A RBMERGL T OV R A P AT S H 2T 1A FE M ME, fEKE25~27C
B, 71 24 ~ 26h 2

1.3 {FARMIE D EARELEE RE SAL I E

A @RS I AR BT R SAL M e B 2 . (R @5 205, 400 F B A5 M K o 55 B Y R
WLEE O R W 712100 J2, A 1 000mL B4, B B int il M2 b 8K 38 E AR, B KT E R T F A
BOHEFARET . RI5 B L BOUN ) R AR EFE R SAIE, SAIEUTFARZ .
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2.1 ARWKEERNT ZIEIE LR

AR KEEPZBPOBLENERBERRE L, WEEZH, AEANAZHEPBANER
HERHN38.0~24.00 XSNEHRASHZHNANTHBRLELINNTT.1% .84.2.85.2% .
84.5% .82.6% . BIEEHIEhE N 35.06~27.0, KV 51k %4 9% 84.2.85.2% .84.5% ,3 M Es&E
HREAZEMFYBAERERENES . HEET 35.0, ML REEELBE A& T RRAK .

®1 TRABEFRETHRRARENFLR

Tab.1 Hatching rates of E. akaara under different salinity conditions (%)
ik A salinity
group 4.0 41.0 38.8 35.0 30.5~32.5 27.0 24.0 21.0 18.0 15.0
1 55.6 61.8 72.2 77.4 76.4 78.4 74.9 54.3 57.4 51.2
2 64.8 71.9 78.6 88.4 91.6 92.7 87.4 81.4 72.3 65.4
3 55.9 64.4 75.4 80.3 80.6 76.9 78.5 68.6 59.4 57.9
4 55.6 60.7 73.8 81.7 85.1 81.5 88.1 73.9 67.6 55.2
5 69.8 76.6 85.8 93.1 92.4 9.1 84.1 71.7 71.9 63.4
¥ 3 mean  60.3 67.1 77.1 84.2 85.2 8.5 82.6 71.2 65.7 58.6

* P>0,05,

ARIERERAETYIRITENHERERLER 2. EENUEMRRA, AL ARATBRTVWZREN
FEREBAABRS (FEBER—RAE15% ~20% 565, RBELEXN 3 MEHFEBER, 5500
21.5% .21.0% .23.8% ,Z A B ZHR/N, 0 0.5% ~2.8% ., H/E 38.0 it fFHBE RN 27.2%, L F
EHEEHAE3.4% ~7.20, EN AR K, BhFE41.0 AL FM 04, FEBERYHN 52.2% .
57.9% B MR ENARTMARS L EREHEBEHS 28.4% ~37.9% , 7EMREX ,HE 24.0 4, f&
I EN 28.5% , L BRELEHAE 4.7% ~6.5% , EFIAR K, hEF2.04H . HhFE18.04 . &£F
15.0 4 7 AT B R0 69.2% 71.2% 74.5% , L BB T IEH 5 45.4% ~53.5% , Z 51+ 4 B4
2.

®2 FRBEEFGTHRIEREVBTANREE

Tab.2 Abnormal rates of the newly hatched larvae of E. akagra under different salinity conditions (%)
i thIE  salinity
group 4.0 41.0 38.8 35.0 30.5~32.5 27.0 24.0 21.0 18.0 15.0
1 55.8 46.6 25.7 18.4 16.7 21.0 27.6 68.0 69.6 91.1
2 54.1 55.6 28.4 19.4 15.5 16.0 21.6 69.6 67.8 89.4
3 52.2 57.3 24.6 21.9 24.1 31.0 27.8 66.5 63.5 100
4 62.3 49.7 27.7 24.6 28.5 27.4 38.4 69.5 74.6 85.6
5 65.8 51.8 29.6 23.3 20.4 23.5 27.3 77.4 80.3 90.6
¥ # mean 57.9 52.2 27.2 21.5 21.6 23.8 28.5 69.2 71.2 91.3
* P>0.05,

2.2 FEMAREAERZRLEAFTE L BOUE

XSG 12 HE BN A A BE AT T A BB TETE A BED SAT MM E MM B L (£ 3). FAARIE
MAGTHBEHREBEK, ESAIERBER. fafERBERKASK,F5HI6 A3 H6HAIH6A
21 H R 6RM4L 0017, 3 SATE 2515 10.26.12.74.12 .42, HKE6 A 10 H .15 H .28 HRINW{F 4,
HIENE 6 ~ 7d, SAT 2 5120 5.49.10.96.8.06, FIEMFREM A ASAKTH2H 48507
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H.8 ARIHFHa, HRAFET 5 KX, SAIHEZHIH 5.04.4.68.4.28.3.65.3.20.3.19, REHZHAF
i i) SAI{E & AMF B AR IEF AR EBSEARIEZ R 3 ~ 4d.

MNELIMEAXTTUEFS FASAIESHHZEE BARZEFEERENERRKXR, 6 A
3HOH.I0H.15H .21 H.28 HMINZHEE BLEHEE, 75N 714.3% ~89.4% M 74.5% ~ 93.
0% , XA SAIEBRE, H5.49~12.74, 6 A 5 HHW-ZHRAIELE ) 5 H66.0%F
72.3% ,H SAIE B R 5.00;7 H2 H 4 H 5H.7H.8 HIKZHEEMRIE, N 14.3%49.0% , B LR
AN AR, K 40.0% ~ 72.4% , SAT {1 AH W 81K, U4 3.19 ~ 4.68,

3 FRAKNBTFEANTHEESZY
Tab.3 The survival activity index(SAI) of the larvae of E. akaara

B KB (d) H#  date

hatching time  06-03 06-05 06-09 06-10 06-15 06-21 06-28 07-02 07-04 07-05 07-07 07-08
1d 5 5 3 4 0 3 4 10 n 13 14 22
2d 2 7 4 15 3 2 2 18 12 20 27 25
3d 17 33 8 28 14 6 13 22 38 31 31 24
4d 18 38 18 21 26 24 36 29 22 27 20 17
5d 30 17 20 24 12 21 30 21 13 9 8 12
6d 13 24 5 26 14 1
7d 10 12 19 26 4
8d 5 11 4

SAl {8 10.26  5.04 12,74 5.49 10.92 12.42 8.06 4.68 4.28 3.65 3.20  3.19

2.3 fFE/ SALERAREH#—P BTG

P2 A ERMEESERHFITTERRE HER MK 4Hx, HP6 A3 H.9H .10 H .15 H .21
H AT R SAI H2 518 10.26 .12.74.5.49.10.92.,12.42, %51 40 ~ 58d MG H , MEAZREN. 7+ 5
BEHH24~82mm B4 961 B .722 E 184 R 261 B .1695 B .\ F B4 B M FIE T2
A0 .72% .0.93% .0.80% .0.62% .0.49% ., 6 A 28 H KI{F4a ,SAI 5K 8.06, 3 & 34 22d b, — H
HEIER AYHEANER B TARKEESIIRE, SRAT SHE . L ESMABH SALH 5 5
$5.04.4.68.4.28.3.65.3.20.3.19, BRT 6 A 5 HM{FHATIET 14d 4,7 A 2.4.5.7.8 B ifrfa,m
U4 S 7718 T 6d.8d.6d.5d.5d, 7 HE 8 B B BI 2 FRFE T,

3 itie

3.1 HBEXT 2N R B R

BARKEESKE-HEEEEWAENBREAENETERNE, REA SIS H ok 5 0 B8 R T L
B HEERN 11 ~40, EEEBRETNEEEF LR ERB L, ERAAARAZENEEHEH
(35.0~27.0) N, FHBEIL R (4350 84.2% .85.2% 84.5% )R B R EME T, £H5F 38.0 I EH K
WK 17.1% KTFREHEHANT7.1% ~8.1%, WK EN T EMBERK, ZHNTHLEREE, &
Fa1.0 Lk BIRMEERE R, A 44.0.38F 41.0 HAFEHBILRD 505 60.3% M 67.1%, H
BEHEAMKY 17.1% ~24.9%, HK,2)F38.0 541.0 20, MEFEX —MREH B LG R h B
BEEREEM LT, FAARANZHINRNS LEHERFMIAR,

thE 24 0 AW FHILER 82.6% M TRELFH1.6% ~2.6%,E5 KK, AVIHEF21.0
B 0 Al R K R B b B A B R PRI T R, 2R 21.0 3R 18.0. 30 15.0 3% 3 /N4H 5 BRI F
B HIHN 71.2% 65.7% .58.6% K T BB H 13.0% ~26.6% ., HIM, 385 21.0~24.0 &
BEBEXH—MEEELIEREERE,
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R4 SHRTFENBELER
Tab.4 The results of the larval rearing

PWMESA-H)  BHER%) BLER%) FEEAE R ¥ F A 6] (d) BEE(%)
spawning data fertilitizing rate  hatching rate SAI cultivating time survival rate
06 - 03 89.4 74.5 10.26 58 0.72
06 - 05 66.0 72.3 5.04 14 0
06-09 86.3 89.9 12.74 52 0.93
06— 10 74.3 79.0 5.49 51 0.80
06 - 15 76.5 85.5 10.92 46 0.62
06 - 21 87.6 93.0 12.42 40 0.49
06 — 28 65.7 89.0 8.06 22 0
07 - 02 49.0 53.2 4.68 6 0
07 - 04 46.0 40.0 4.28 8 0
07 - 05 31.4 70.6 3.65 6 0
07 - 07 14.3 72.4 3.20 5 0
07-08 46.5 62.4 3.19 5 0

XEAS AL TEERMEERNEREESEEFANBREE EEBLHAR(K2). ERA
At 2L B RN, E I 20% A6 WEE R, BE¥HALE ., RERERXMN 3
ANAMFEBIER, 20N 21.5% .21.0% .23.8% , R W EZNAHE, $F 38.0 4, fFAEBEEN
272%, B THRELEA BEHNLSARBK, F41.04H BHERHE LA, hF 44 .04
L B 41.0 H BT RGH N 57.9% .52.2%, HLEGELEHT 28.4% ~36.9% ., TEMREXTTLIEE
KPR, ERE 2404, FEFHBERN28.5%, LEELFAAET4.7% ~7.5% ,HAFHHIIE
BEARMBK, EELE 21.0. 55 18.0 BF 15.0 4P, (FTABEELIHN 69.2%.71.2% K% 91.3%, L&
EEEAHBE 45.4% ~10.0% , AE T 2533 B%.

58 SCPH A4S L3RBT A AR M SR HE R R K 1R 25°CHY, ZEERE 30.0 A9 K T AL 3
A1 ik 76% , L0 26.0 AT, BBAL R 7E 26% LA F o fthA'168E A A 32066 O 938 i3 A LB o0 4R 48, B 3%
WERK, B4, FaEEHFE BRAGAR , WESBZBEEMNRREN, RN, KEEYHR
AT ERERSHAMBRAMMEEMRESRG. EHASZHT , ARAZLEELERBBHENL
A, HARERANNEERNSGHRE FREATHERMEEAFARLESHREN. EHE
B R ARAZRENWILETEEER 24.0~38.0, RiEHEN 27.0~35.0,

3.2 fFEMNES SAIEMEN

MRk S OB Fa  AERERE A TIEERY., XMfTAXBRRN KEFR
BREFHEAMED EEFATO, AKB2SCELALHT FABLES 3 XD, HEAREGER
o XA FETLUKFHKERE, BMEMRRKTE FAERRBIBEERRRENE 2 R
BEFEE, X—PNEMAEE 3 X 100~ 1100 5. WG, METLREEE FAMEANSRE
FH, RERBEBERAN SN EREFREE,

MRFRAEREEFRPLEEBINEEFE, ﬁlﬂﬂﬁf‘kﬁiyl‘ﬁﬁﬁﬁ—to B — % B 8] 47 £ Bp A
PNR #11", PNR WIFAZZYVRMBTEGER S, ST G R SFailBHeLEREREERD, RE
T, FEREE, ARE, KESERENNEERSEE—ENHE, EEEENKE, SHPHE
EXYBRNBRENTREA L, FIENEBEK, K SATERBE .. @30 E0Tan SALE, AL
] W £ 05 A7, 3T AL T LA LA B M SRR BN SRR, 6 A 3 B .9 H .10 H .15 H .6 A 21 H .28 H R
SRALRIAF B SATER R, N 5.49~12.74, IR X LR M B0 R s 4F, 6 A5 HX7A2H 4 H5H.7
H.8 B RINIILHIFE, H SATERAK, R 3.19~5.04, I S A R BRI & o

12 #EIARAT F B SATE & AR, B A EIE R L BOEH M £24 3 ~4 R, FTLLAK, (788 E 0T
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Bt A] D /7 S0 A PNR WAE0HRRR . TEFR S A MM AR 3 ~4 K, XA, JURMAF AN ERE D TE,
Bk, KO MNRBEEFEE AN 23, MERE, FHOEL2THBLERERRRS T

A — &R s SAI A 5 2RI iR R R LR WE MREZEEEHE
XER, EHREARG, EHRAHT EEE R GHRES SAIHZ X R LR NS, HRERY
{7 Al SALIE SIS E LR B A E DR ENEMERR, XMER S B — %0 K Y&
R 25 1A AR .

HE R A GBYRE R R E FAM G SAIE N 0.94~12.46, H FEHFRASHMYRAE 2d 1
B, BB ARRMERS2HTLAN NG B EFEETHERME, WAL REFHIE,
Bl H A Mgk e bk, R S A BE AT A SAL 5 EH M KK . W1 Y85 ( Pseudocaranx dentex ) B SAL
HASKE2~6, KEER T H 12~ 22, % BT & ik 43.2 ~ 5771 8 &80 ( Seriola aureovittara ) 11 11
SAIHEZE R 22.9~24.3 KEF R 7.6~12. 7 UK S ABEMEE SAIES. oA AF AR SAD
BZHRUEMK, TEREN S FaBERE Bt mBERER BAmNEARER X, XBREENR
HFEAHRAMATEHRINEEN - EEFRKE, NS E NSO UE S, a2
B4 MIFETE LN 0.49% ~ 0.93% , 5 Ho A 0 2K M EL, X N FFIE FERAEH KM .

3.3 SAIEHSFHBEFHRAR

SP12 TG EERFT T EEWE, SREH, SAIEN5.49~12. 4 6o /AT A, BRT 11K
BAONES, Kb s #iFfa, 25F 40 ~ 58d B35 H, RE RN RRM B S g F R LS4, 0 H
SAT{H A 3.19~5.04 By 6 ATt , HAERENE RN, TR AEEHMNEFHIRT,
BB EARMEEMR S, B SATEM S, RBEUE T H4 RN EESR. AUH %2R
LI SAI{EKRT 6, KW B F Bl AR N T, BRI R RS, RIMMWNERY EFRSA R
fu, REFEM SALERE T 567, A A AT Re gl — LR B RUE M.

SATEHMERBAR SR ENERY R E TLRA X, # M5 ZHW AN EARE RN
DA K Fofth Al A S B VIR 56 . A A5 A BT A B0 7 0 B A4tk 25 vk R, B BE b i BR O 2 W A L UV R T
B P B R0 A A 0 b 2% B R 2 5 0, A (] B () % L O B 0 B T R AN (] I BT O R ) 4
R, — BB R EE R 2R LR AT A AR R B E LR IR B b % A i SAT B, X HE AT LA
B SO A A e T B S ) 9 SR LRI
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