Bulletin of Taiwan Fisheries Research Institute No.40, 1986

... ﬁ/E ,..~ZAI§§L_I
Emm@%,ﬁmaﬁ%ﬁﬁﬁ

ST+« MO BHRE - DEE B

Experiments on the Artifical Propogation of Black
Spotted Grouper, Epinephelus salmonoides

( Lac’epéde_ )y —1

" Hormone Treatment, ovulation of Spawners and

Enbryonic Devel opment

Ting-Shih Huang, Kim-Jung Lin, Chih-Lin Yen,

- Chi-Yuan Lin and Chi-Lin Chen-

Epinephelus salmonides is a very important commercial species of grouper and is highly
esteemed as a food fish in Asia. Since this species suitable for culture, the development,
of propagating techniques is essentlal to produce enough fry for culture ‘The experimental
results are as follows:

1. The spawmng season is from April to June.

" 2. Female spawner of E. salmonoides could be induced to ovulate after treated with

" Human Chorionic Gonadotropin By the dossage of 1 IU Pper 1 gram of recipient fish
weight. Two to ‘three dossages are usually injected with 24 hrs interval and spawning
occurred about 2-4 days later aftér the first injection. .

3. Stripping the milt for artificial insemination was very difficult due to very limited
amount of milt. ,

4. The eggs are pelagic, sphercial in §hépe. The diameter of the egg was 0.8440.90 mm,
with an average of 0.863 mm, the egg yolk is colorless, transparent and without con-
spicuous structure, containing a single colorless oil globule with 0.814-0.22 mm in
diameter.

5. Fifty-five minutes after fer_tili'zation; .the fertilized egg developed into 2 cells stage,
three hours and ten minutes later embryo into morula stage and hatched out at 27
hrs 10 mins. During incubation period, water temperature ranging from 22.2°C to
25.6°C. The eggs hatched in 19 hrs 35 min at the water temperature of 30°C.

6. The newly hatched fry was 1.50-1.92 mm in total length, with an average of 1.701 mm
and the diameter of yolk sac was 0.88- 1 .22 mm. The oil globule was situated in the
posterior éend of yolk sac and was completely absorbed when body longth reached to

2.83-mm which was 84 hrs after hatching.



242

Al B
WFEmDXI,16 ; All ,-8; p, 19~20 ; LLp 57 ~58 ; LR 103~107 ; GR g+17W0
o DALY BETY FIE B A @S FHE ( Epinephelus ambly -Cephelus ) DXI, 15~16 ;A ,8
s p, 17~19 ; LLp 56 ~58 ; LR 110 ; GR 7~8 + 14 ~15 Q. mEEMEEHARES &8
E%ﬁéﬁ%&ﬂ%&&%ﬁ%ﬁﬁﬁw°@&%Eﬂ%&ﬁ’Eé&ﬁé’mﬁ&ﬁ@ﬁﬁﬁéz
E%&ﬁﬁé%vﬂﬁ%§$%ﬁ'ﬁ%ﬁﬁ@%°ﬁﬁ%$ﬁ&ﬁﬁwﬁ7ﬁﬁﬁﬁﬁ%'ﬁ%ﬁ
@ﬁﬂ%&ﬁﬁﬁﬁ%mﬂ’ﬁﬂﬁ%ﬁﬁ#ﬁ%ﬁ%ﬁﬂ'Fﬁ?ﬁﬁﬂ%°ﬁﬁﬁ%§ﬁﬁﬁ§
mQ%EQZE&ﬁéﬂﬁﬁﬁ'Lﬁ%ﬁﬁmm»mmﬁ%’KﬁiﬁxﬁﬁﬁﬁﬁﬁﬁwoE
EEY - FEAMGNERZBRE SRS  REERARE . —MRETE - AR AEFAR
ﬁ%ﬁﬁ%s@ﬁﬁﬁﬁ%#%m’MWEKﬁﬁﬁEmﬁ%ﬁm'Eﬁﬁﬁﬁﬁﬁ*#aamﬁm
RERRAA TR B2 B - BOBE » RERE  BHARE » BEAREE 2 L08R 50
°&ﬂ§%§m¢ﬁ%¥§mﬂmﬁmﬁﬁﬁﬁ°&m&&%&a&ﬁ&'ﬁﬁimmﬂ'ﬁmﬁ
ZEﬁﬁﬁﬁﬁéfmmﬁ'%*iE&’ﬁ$ﬁ$-ﬂ2ﬁﬁ’ﬁﬁ$giaﬁﬁ'uﬁwm
LEFEL AR O - HRERERERE RS RS EREETRERERENVRFRKY - R
T%E&@M%ﬁﬁﬁ%ﬁ’%ﬁEﬂﬁﬁ%%*ﬁﬁﬁ%%ﬁﬁﬁﬁAlﬁﬁa&'EGKEAI
xm@&@w&%&’@Hﬁmmﬁmaﬁéﬂﬁt“°ﬁﬁ%¥ﬁ%%ﬁéﬁmﬁﬁmﬁmhﬁﬁ
B » GUIAESINSE O HEEMMIEEE (E. tawim YR AAGHEMERE (E. akeara )®,
@ﬁﬁhﬁ&%&ﬁﬁ°Kﬁﬁ&&ﬁﬁ%ﬁﬁﬁﬁ%%%~ﬁﬁ%%~AI&ﬁu&E§ﬁ$ﬁﬁ
B BEERETHRCRERBRERLY
L 905
— 1 AR -
HRERXEASE=AEZE AVMRRES EENSRERHNE  LUERWIEBH
ERANEBERTRASRARER I HE I REEASRREROABRIAEAERE  EHEWKE
RRRBRELER  HEN0 VB (BUEHESEPTH 1 ~2/08) » EEERNE 17 BER
BEEG6.3~21.8AF BR73~89AS  HAME18.4~35.1 477 BR118~129 BF
r%ﬁﬁﬁﬁ%k'xﬁ&$2ﬁﬁ'Eﬁﬁ##ﬁw'ﬁﬁR%Em—ﬁm°mﬂﬁﬁﬁﬂgk
BHRIZIR S5 % » # A E thylene glyco monophenyl ether 300 ppmk®E 2 ~ 4 538 » RN
EREREE A BBERE b MR NP RN T 9% o BINSPRE0.45 mm Ll EMVHE
RETRBEMLERL 7 RELEER - : |
=i~ EERZA |
HREMATHEE 2GR ENEHE - EREE 8 XRRBANERHAERSR
SR o :
SHAL RN : | | ;
mmﬁﬁﬁﬁkﬂﬁﬁgiﬁ’ﬁﬁﬁﬁﬁmxaxzx1&R¢ﬂm%m&mwgmﬁ(
»quﬁﬁm@5wmmuﬁﬁ¥%°ﬂﬁ§%§&%&$ﬁﬁﬁ%ﬁ%rﬁf&ml/Zm%w
FLUTR i
PR : _
KM R BRI R ER BB B R AU F T 71
8 T A HEARA Z R BAMAHE » MRS W » A 5 CRIRE ( Acetone ) i o
C/FmH B S ohBLengE (HCG ) » DB (1. U) &R e :



Efady - HEAREMA B - complex Bl&Ll c.c. 5t °
HAFE RSB : ﬂ%’?ﬁ%é’]ﬁf“‘;@ﬁ%% E%E%%Ewﬁf&*ﬂmtﬂétiﬁﬁi iﬁli-’ﬁg*fﬁ G. S T1. ¢

_ oW .
GSI = BW X 10% )

NEAERER IR R
| —RTEEEEER RS T 24 DR RTERE 2 6t E RIS 2 RETH
BRGNS 36t B E 3 SHEH AR MER) TR ©
RS EABEVAKBESTEREMBZRBRERAEBERRTE  aREEaREAN
SO RBE > WKEBEREEHEED 2" @' gmas - ZREY R
09 g e RIS B 1 g RS EMTESS 1 1.U. 7~ gona hormone , B—HE MR AR
‘ Z%TEE&M@#H&& ' X EFIEEES B - complex 1 ~1.5 c.c. DIBisER 8D -
IR RARE A TR ~ SRAVAEEE ~ L
IR S ERMER BReAEENO S ERERK  TARE  FHEBRKETHERLR
W ORGEE 5 MR IR - ISR IBAB PR ERER > REABRARE  REHIDEREER
B T AR S  RE NS - RAIBEIT a4  BERTES -
BREATER : EREREEEVERRERNETBRRTOEY » BEDE - BHHE
RS LEERAMAEZRL - RANBEEERD  CERBENT HBE— M » 18
FLIEE EIE ERRBIPE EARLIEINASE BAREZHEREE ; BRGBEKES 6N -
ELREE S HINER LS KRN cc. ERUBTHEBKREFS1 cc. ZMBMHER
HIRIRE » BSOS AR PO B DR BUR 2 K VLR LU R 7 S HH S NP B OB o Btk
ugs A L FIZRINER 1 AR ZF.R.P. A » BUEKITET AR - BENZ R EBELS
EHERERILE ; AREBKRREWEES - EREMATREMNREARY BB S0 &
LA BRERE TS o
NZ RIRAR S TR ERFRISHFMY
EREREE S 6 BEAEEATS35% > 30% 24% ~ 18% > R%K 6% RBRE
B 1 ATFZ R o LSRR 2K 1000 c.c. » ¥RHBEHBR 2 MR - BEREVHE
THEHS N SERAZHIN 100 & » 7RITRENRSE THAL - BLHMBERRMBZER -
BEHY ; BEEEREAE  BIAAREFEAARERFRARYE ﬁ%%ﬂﬁﬁ%%ﬁﬁﬁ
G REERTREKP MRV EBENFRZETER
ST RV B L2 B
Se4 7 PR BT G B LR T R0 15 B0 0 ﬁﬁm&ymuwwﬁaﬁ&ﬁﬁﬁ@ﬁ?&ﬁx
ARSHRBERENY -

= R
—HANBENE : )
s o RIEEAR 4 BERERENRE - EARG.S. 1. E» #0.808 ~ 2.6958A R E BB R B
c HMANEZ6IAFEWEN  BE—RE218AT ERAZG.S.I. fEIEHE (& 0.0614~

0.55 ° fgk 1
=i RZ AR

RN WA 17 %lﬁﬁﬁﬁ 8 REEMEMEMA ; MM EARAEE 6.3 ~21.8 ’Aﬁ‘ Eﬁﬁﬁ _

1 EAAESEASEUN ANGEREE 842K H—RB 2228 RACRE28.4~

243



244

3.1 AFZM o i v 08 S BB T e /30T R REABMEX  LLHRMNMERREN X ; Al
R » R ETER T HEMILIOME

*x1 BEELHER/ANERRE
Tabie 1 The maturity of breeders of E. salmomoides.

& w #om 2 K EEER B B AERE LHRBE

No. Sex TL.Gcm) SL.(cm) BW(kg) GW(g) GSI=(awx 10
1 Q 82 70 8.4 183 2.179
2 ? 83 70 9.2 153.2 ~ 1.665
3 9 78.5 69.5 7.8 63 0.808
4 9 76 67 | 8.2 320 . 3.902
5 9 73 60 6.3 60 0.952
6 e 89 79 14.1 380 ~ 2.695
7 3 121 - 103 30 83.3 ' 0.278
8 5 118 102 18.4 224.0 0.130
9 5 114 97 22.2 113.4 0.511
10 5

129 116 32.6 20.0 0.0614

o R A R AL K ~ ZEYE ~ M ERKE - AE=ETL ; EREM PRAEMIL > TR
A RFLE ( urogenital papilla ) » AMILER EAANE  BRA0REHS A ES -
ERBAEEER RETRALER - EHERASAMBUERERT - AESRE - £RHN
BE/ BB REY ; £ RILELHM  SAMRARAE BB AF 2 RERBLMAZME
BRAEEE » BN REERERTE c FE 1 -

7.8kg 1.41 kg - . 22.2'kg 32.6 kg
Q 2 () )

W1 ERAEERERERERAREEZEL
Fig. 1 Discrimination of the extermal stracture of reproductive

organs of male and female Eprnephelus salmonoides.
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Table 2 The indﬁcéd maturation and ovulation of E. salmonoides

No. of No. of ferti--

No. I(Bk‘g) Date TimeNo_mjﬁgﬂ(_’B_ : lization Remark
. ossage spaw ing 885 rate®)
(1.U.)-
8.4 Apr. 20 16:20. 1 GH 6,000 egg dia.
) 0.55-0.7 mm
Apr. 22 16:20 1 GH 7,500 ‘
Apr. 23 08:50 1 42,000 47
Apr. 23 14:50 i 2 32,000 34.3
Apr. 24 16:10 3 140,000 11.05
Apr. 24 16:40 4 14,000 no insemination
2 9.2 Apr. 21 16:00 1GH10,500+Vit. BC1.5¢cc
Apr. 22 15:00 1 GH 9,000 '
Apr. 2509:20 1 186,000 13.4
Apr. 25 death, take P-G.
3 7.8 Apr. 23 14:30 I GH9,000+Vit. BC1.5cc
Apr. 23 14:00 § GH 9,000 egg dia.
0.55-0.7 mm
Apr. 25 08:40 1 185,600 3.3 :
Apr. 26 08:30 2 74,240 over mature
4 9.4 Apr. 23 14:30 1 GH 9,000 egg dia.
. 0.55-0.6 mm
"Apr. 24 15:30 I GH9,000+Vit.BC 1.5¢ccC.
Apr. 25 16:00 JIGH 9,000
Apr. 26 03:30 1 928 too few
Apr. 26 08;25 2 10,008  2.44
A A Apr. 26 10:00 3 13,900 3.29
Apr. 26 14:30 4 27,840 2.22
May. 5 . dead
5 13.8 Apr. 25 15:00 1 GH 13,500
Apr. 26 15:30 1 GH 15,000 egg's dia.

0.5-0.55 mm
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*2 #®
Table 2 ( Contiuned )

BW. . lnjection ‘ ferti-~
No. (kg) - Date Time o, ‘dossage I:O'wi‘)f Noe. :f lization Remark
(LU pawing  €EBS  rate@p)

6 6.3 Apr. 25 15:001 GH 7,500
Apr. 26 15:30 1 GH 6,000+1P .GV

Apr. 27 15:10 1 - 94,656 95.2
Apr. 27 18:30 2 23,200
Apr. 27 23:40 3 23,056

—  Apr. 28 08:30 4 18,560 8.82

7 14.1 Apr. 2515:00 1 GH 15,000+ 1P.G® , egg's dia.
' 6.50-0.55 mm

Apr. 26 15:00 I GH 13,500 + 1IPG®
Apr. 27 16:00 [ GH 7,500+Vit. BC 1.5cc.
Apr. 28 08:30 1 208,800 28.06
Apr. 28 13:10 ' _ . 2 38,000 20.02
Apr. 29 06:00 3 21,300 - over maturatio.

* 1.GH : Gona-hormone.
2.Vit. BC : Vitamin Bcomplex.
(1) pituitary of E. salmonoides BW : 8 kg.
(2) pituitary of E. salmbnoide_s BW: 7.5 kg.
(3)pituitart of E. salmonoides BW: 20 kg.
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*3 BYRENERET
Table 3 Embryoic development of grouper E_‘pinephelus salmonoides

B M Z B x & = 5 B B
Period Water Temp Developmental stage
(Hour :min) c)H

08:50 -0:00 22.2 Fertilized egg dia. 0.85 mm.

09:45 0:55 22.2 2-cell stage.

10:05 1:15 22.3 4-ce11 s'tage._

10:30 1:40 22.6 8-cell stage.

10:45 1:55 23.9 16-cell stage.

11:10 2:20 23.9 32-cell stage.

11:35 2:45 2.1 64-cell stage.

12:06 3:10 24.4 Morula stage.

14:10 . 5:20 25.0 Blasfula stage.

16:30 7:40 25.6 15 of yolk is covered with blastodisc.

18:00 9:10 25.3 Y o0f yolk is covered with blastodisc.

19:35 10:45 24.8 24 of yolk is covered with blastodisc.

20:05 11:15 4.8 3 of yolk is covered with blastodisc

' and embryo bud was observed.

20:20 11:30 24.7 . Embryo formation.

21:20 "12:30 24.7 Blas topore closes. N

22:25 -13:35 24.8 Kupper's vesicle and optic vesicle were
observed . ' .

00:00 15:10 24.3 Myotomes apper, 4-somite stage.

03:30 18:40 24.4 9-somite stage.

06:40 21:50 24.5 19-somite stage, heart beating forma -

) tion of eye lens and Tail free from
yolk sac.

09:00 24:10 24.6 ‘Auditory vesicle fromation, Mytomes
25 heart pulse commences number 23 /
min activemotion.

12:00 27:10 2.8 Frist egg hatched fry total length 1.64

mm Myotomes 25.
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20F X =10.863

151

0.84 - 0.85 0.86 0.87 0.88 0.89 0.90 0.91

Number of eggs

Egg's diameter (mm )

2 &R ARBESE _
Fig. 2 Frequency distribution of egg's dia meter of E. salmomdes

N =! 50

20 x = L.70%
15t ‘
b o

1.5 1.6 1.7 1.8 1.9 2.0

Number of larvae

Total lenght (mm)

B3 ERAHABMCARERS A
Fxg 3 Frequency dlstrlbutlon of newly hatched fry of E. salmomdes.
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w1 3 /N 10 YA R EH ( Morula stage )ﬁﬂﬂ%ﬂﬂm@kd RS 1 1 RS D
'%zo 5% AEBBE ( blastula stage ) ° JOE 4 ~12 °

B4 2R CERRESSHR)

Fig. 4 2- cell stage ( Time after fertlllzatlon 0:55 ).
B 5 4131]3@(%%&1/]\%155})

Fig. 5 4-cell stage ( Time after fertilization, 1:15 ).
B6 SHMMR(ZTHKLINFL05)

Fig. 6 8-cell stage (’f‘imé after fe;'tilization, 1:40 ).
B7 1688 (ERME1I/NRESSST) -

Fig. 7 16-cell stage ( Time after fertilizaiim, 1:55 ).
B8 32 MM (%2 /N 205)

Fig. 8 32-cell stage ( Time after fertilization, 2:20 ).
B9 64 AR (R 2/NEF 45 D) o

Fig. 9 64-cell stage (Timefafter fertilization, 2:45 ).

0
BRI (M IIRI00)

10 v . U
Fig. 11 Morule stage ( Time after fertilization, 3:10 ).

12 FEREDA AT IR ( SRS 5/NBE 20 9)
Fig. 12 Blastodisc began to cover yolk ( Time after fertilization, 5 20 ).

ZR%T fl\ﬁ 40 ﬁ%& ﬁ‘iﬁiﬂﬂ ﬁzﬁz— ; 9/hERE10 ﬁ%iﬁ%ﬂﬂﬁ:ﬁz— » 10 /PR
45 ﬁ}ﬁlaﬁﬁﬂﬁzﬁz: D 11/0EE 15 AR EES PR A2 = AEBHFBH R - 11 /1R
30 &Eka%‘émﬁagﬁmﬁmx; 12 /NB§ 30 XD ( blastophore ) B RS » 13 /PRF
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.35 4 Kupper's vesicle RHRf ( optic vesicle ) HHE 15 /)& W HE B EIHETRERZ
e B FREHZREE » R4 8 E ( 4-somite stage DM@ 13 ~21 e

B 13 E@EWESES (ZRET NRE40 D)

Fig. 13 Y4 of yolk was coveréd"by’blastodisc ( Time after fertilization,
1 7:40 ).

M 14 PREEBEINK ) (TR /J\ﬁ 104 )

Fig. 14 Vof ‘yolk was covered by blastodisc ( T ime after fertilization,

- 9:10 ).
15 EEREBIEORT 2% ( TR 10 NRE 45 53 )
Fig. 15. %of yolk was covered by blastodisc ( Time after fertilization,
T 10:45). ‘ |

16 EEREBEY AR YR ( ZH% 1 N 155} )

Fig. 16 ¥ of yolk was covered by blastodxsc and embryo bud appear (Time
after fertxllzatxon 11:15 ).

17

18 BT R (2R 11 /NEF 30 53 )

7 ' ' :
Fig. ] Embryo was formed ( Time after fertilization, 11:30 ).
1‘8 .

B 19 IO (R 12 1V 30 £)

Fig. 19 Blastopore closed ( Time after fertilization, 12:30 ).

20 EERREBRHE (ZH% 13 /K 355)

Fig. 20 Kupper's vesicle and optic vesigle appeared ( Time after fertiliza-
tion, 13:35 ). ’

B 21 FEME o B 4 B C SR 15 N 105 )
Fig. 21 Myotomes appear ( Time after fertlllzatlon 15: 10 ).
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R 1h 18 /NEF 40 SR EALEL 9 BAHT 5 21 /NRE50 43 - REENESTEAR 19 HaE - O M B A BE
By s BB ( eye lens ) » FEERWAAGME IR TE o T HEER 24 NRE 10 57 > KIE 24.6 CHR (Audi-
tory vesicle ) JU B » LBk 4 8Pk B 23 T » T EZIMASARER » 3 AR BMIGRS) ; REERE
frRATE - ARBEE BRI R - SRR K BRRER 27 IINES 10 5358 — AT UL B
s HBEIIHR » KRB IMGH I D BBaEELH ; B R R LTI A i D‘ﬁﬂ:ﬁﬁ%ﬁ?‘]ﬂm_
B EHEMERER - B 22~25 °

Bi22 FEHSHiT9 BEE ( EREH 18 RE405)
Fig. 22 9-somite stage Time after fertilization, .18:40 ).
B 23 FEE8E 10 88 (REEK uﬂﬁﬁtﬁ%iﬁ %"ﬂﬁ#ﬂﬂﬁﬁ( ZHREH 21 /NEF 30
)
Fig. 23 19-somite stage, heart beating, formation of eye len and tail free
from yolk sac ( Time after fertilization, '21:30 ).
B 24 ERME > 25 B DS 23 T o FERBA LA B) ( SEREER 24 /1KY 10 )
Fig. 24 Auditory vesicle formation, Myotomes 25; heart pulse commences
pulse frequency; 23/min and embryo started moving ( Time after
fertilization, 24:10 ). ‘
25 H-RFAML 2K1.64 mm(%ﬁ{éﬂd\ﬁ 104 ).
"Fig. 25 First egg hatches, total length 1.64 mm ( Time after fertilization,
27:10 ).
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P87 ~ 117 F » B4 2 BRGREEER » IMERAOMR2R=S2 K MHAKS L B
BEAMRS  EENETHRADINE » REASEEREE - ME26

B 26 28 2.16 mm ( B 12 /R )
Fig. 26 Total length 2.16 mm ( Time after hatching, 12:00 ).

Wk 24 DB R LS R 2.65 mmB AN LR it 155.8 % » SIIERH ; PHERE
ﬁmwmmﬂﬁ&ﬁm%SQﬁEmwﬂ%’Mﬁ&¥ﬁomwmm%%m¢om@§¢mhm
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Wy SR RIME » OB - REEMMMEHE ; Eﬁ%ﬁﬂll’ﬁ%ﬁ—ﬁeﬁ@ (ﬂﬁé?ﬁ%’ﬁ
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27 ZE 2.65 mm ( BE{LEE 24 /N )
' Fig. 27 Total length 2.65 mm ( Time after hatching, 24:00 ).
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BEA BIVGEEVREBZEBE
. Plate A Sucking eggs from E. salmonoides to check their maturity.
BA B BEBHALSE
Plate B Stripping milt for artificial insemination.
L BKC B
Plate C Washing the fertilized eggs. .
BAD BBEEVEEEAREE. (2K 1M BE22.2 ke » AMRE11.348 )
Plate D Matured male E. sal monoides and its testis ( Total length 114 cm body
wtight 22.2 kg and testis weight 113.4 2).

BAE RBBEVEREARILC (2R 89cm  BE 141 kg - AMRERB0 g )

Plate E Matured»f‘ermal E sal monides and its ovary: .(-’I‘otal fength 89-cm' body
wtight 14.1'i(g, ovarigs weight 380 g ). »

BAF SPMSTRMANE h

Plate F  Comparing ovary ( Top ) with test‘is' ( Bottom ) of sex matured E.

saimonoides.
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