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Studies on the Embryonic Development of Hy-
brid Grouper (£. 7ario THUNBERG X=£.
malabaricus BLOCH & SCHNEIDER)

Shinn-Lih Yeh, Yun-Yuan Ting, Ching-Ming Kuo and Yeong-Torng Chu

This paper shows the results of preliminary trials of artificial propagation
obtained from female (E. fario) and sex reversal treated male (E. malabaricus).
The results are summarized as follows:

1. Spawners (E. fario) were induce to mature and ovulate, and injecting them
with HCG at a doseage of 500-1000 IU/Kg body weight. Two or three
injections at an interval of 24 hours, were found to be adequate.

2. Eggs obtained from grouper (E. fario) which were stripped for artificial
reproduction, and the highest fertilization eggs reached 205,000, and the
lowest only 5,600. Number of hatched larvae ranged from 290 to 68500.

3. The time of hatching were 20.4 hours at 28.5 °C water temperature, and
24.86 hours at 27 °C.

4. The embryonic development processes of hybrid grouper (E. fario x E.
malabaricus) include cleavage (Which is the division of the egg into successive-
ly smaller cells.), morula (Which consists of a single layer of cells arranged

_ as the rim of a sphere containing a central cavity and the blastocoel.), blastula
(Some areas of cells are already destined to form certain organs.), gastrula
(Gastrulation converts the embryo to a two layeral stage.), embryonic forma-
tion (Early embryonic development continues until a primitive vertebrate
body form is established.), organogenesis (Five fundamental organ forming
tubes have appear and have consistent relation to the axial notochord.),
embryonic movement (Muscular contractions come at about twenty five
somites.), and hatching (Yolk is still present.).
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HERAM ( Epinephelus fario ) RIBRN A ( E, maldbaricus ) BEBBNAERA BENE
FRERREREAE HRRZRBEEER  MERRATHRERZ - #EAW2EEER > 52
FERAREZ KA -

Rt » HRHEMEARR/ZALKE  ABSENFNAYT HEBARKORARBEZREAR
REGBALR - MARRKHEZ HERASN RAEELEST > » Ukawa et al. ( 1966 ) BRI ELE
BIEMTZHRENRPIAREE A1EH » Chen ( 1977 ) > JRXTHHHE H ISR EE ( Epinephelus
tauvina ) » Tseng & Ho ( 1979 ) > BATLHERHER KEE HALBE » Tseng & Poon (1983
) ) RUSKRE R BRI ( Epinephelus amblycephalus X Epinephelus akaara ) » BIERNE LAY
(UEEERBEBRGETEREVEE ) O Z%MAKD (BS, 1979 5 %, 1986 ; K&,
1986 5 BE , 1987 ; MR, 1988 ) exwmanan

B/ X % 8 Epinephelus B > A3 & B Mt A3 ( Hermaphrodites ) » 75 3 B 4 @B S HE & (
Tan, 1974 5 Chen et al,, 1980 )09 » WiZER A LI HESE » KB HEREBRESEA (
8~ 1145 ) ( Smith, 1965 ) OB 7E4| Bk 3 4507 BAME REVERIE 51 » (578 ZoM0 A T 86FE 5 R 8 o
FMLER /B2 Bt B R R{TEH R R EEEE » BRRMERKERA L% ME ( Chen, 1977;
FEE, 1986 5 1987 5 1988 ) (hrasuean ,

FAERURERTHELER - FIASEERENEEE  BIETHZERANBTROEA Z RS
SMTALENE - UREALRENES AHANE TR  RESFEASRENZBEREL » &
ROHAFTEZEBAERE -

RARBAFRAH RN £ABNCARRETEES  EXEZ AHASRINBRK 20.4/0
HEREELY  BARERENECE  RHARBRET H—R Y -

MRRGE

HERARASE  B8Ehs.0keE6.4kg AMBI~5+0: KA ERENEEE  BE
1.50 kg% 2.40kg » AW2R 2 + o

HERATIRABABHRERTEENRARBTB T 2&  REEEH (4 A7 A )8 - I
PEREHMNGR A BSZRAR » EANBERETES BRBEH - HERIEZEE
BAIHFEMBEY & - ZHAR 1988 SEARBRREBRAR 1 + 2 AERA » KEBE S R1989F
EALKYEFHBSRE (E&T ,1989 ) » PERERNKAMMERES > BHEUT BRI UK
FERELD BETCHAERNTE 8 EATITE 8 TAZHBES A RMEHPE (
Puberogen ) » (RAMIERBEZ—E (K1 ) -

ALERREEE » BB TAAROES % LUBWZ AL » 2 5B R 290 7 & 500 Ft
ZBBRARIEKITR G AL - BER 34 ppt » pHIE 7.8 » KB 28 C » ZHEOZ 3 BUERLI B
DR R N

R

SRERBINT S K (K1) > FREEARGHENARLEEESRE BEES - 1500 Z
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Table 1 The injection frequency dose and results in 1989.

Injection

No, of i
Trial Body First Second Third . Larvae
fertilized
Sex weight Dosage date Dosage date Dosage date of
€, S
No Sp. (kg) ( TU/kg ( TU/kg ( TU/kg (stoo) hatched
BW ) BW ) BW )
1 Ef ¢ 6.00 500 5709 1000 5710 99.9 8700
Em 3 1.95 - 1026 1026 5/11
2 Ef ¢ 6.40 938 5722 1016 5723 7.8 290
Em 3 1.50 _ 1000 1000 5/24
3 Ef ¢ 5.00 600 522 1000 5/23 23.0 14700
Em 3 2.40 - - 833 5/24
4 Ef ¢ 5.10 588 5730 980 5/31 980 6/01  205.0 68500
Em & 1.60 -— - 1250
5 Ef ¢ 5.50 545 5/30 909 5731 909 601 5.6 0
Em 3 1.60 - - 1250

Ef : Epinephelus fario
Em : Epinephelus malabaricus

1000 1U = HCG RIfR 24 /NS F7 9 SRR POTE S » BE KRR 2~ 3 6F © ALESETEERITERE—
SHAMMR 24 NS ER - KENBRY - BHYLEF 1 Bl - SRR BRI - FKFE 5,600
HZE 205,000 8 c RE ML B 1 XKL » 7 4 K#H 290 B2 68,500 BEHAZ .

eIy BLRFREE NN  SKERESEREX - BREKE 28.5 CEHR 20.4 /MREL
H 3 BABKITEKIR 27 °C 5B 24.86/NE5 F BRI TEL © KR & 4 WIEMGBR RFFR] - AR FE MR 2
Bim o 2R BR7ES RS 15> 56 F 60 5455 2 M (A1 D » &S BBEEESHAEHYEE
FHiEHES BRERR - 70T 82 SEF-KSBR 4 ERM (BF2) ;s REKTRENEL03 vox
e 8 MIFRET CHA 3 ) 5 16 MMIRIZER 112 B 117 SRET (A 4 ) 5 32 MR
135 S @RS TR E (HE 5 ) 5 144 ST 168 @R 64 MIRT 128 @MH (HK6,7 ) £ s
QS AEEA AR (8 ) ; REM ( Morula stage ) IR 1855 2 280 S &H[HIET ( ichay
9,10, 11) » Rz S BHUGER - MEDHEE/] - KE—W2Z AR SR LR o B
BIR (HE 12 » 9 312 5 Z 317 50 ) ERSWEENE=4 2 —8 (13 > 337 FE 392
%) BB ( Blastula stage ) » HIRS ZUR N - Misz MEREHE - MARMRIEEE - B
HEEE » MEEBES AN » B2 S0 SES S - 12 FEBANAE ( Blastula ) < @if
BEENME =S — (402 54 14 ) » RESE=SS2T (HF 15 - W 48258 » ZEE
US> =8 (A 16 ¢+ WSRE 542 56 ) > BRIFB L ( Gastrula ) < ERIIES RERME (
blastoderm ) B #+BE ( Periblast ) REMAR » FR# M AE LL B8 AR B ( embryo ) » S-BE ( Perib-
last ) ASRCEBME ( trophoblast ) HIAKT AR MR IR ( yolk ) 2 M » FL# ( blastoderm
) RN » BT  BRRE ( blastocoele ) B5 ZREE ( Segmentation cavity ) HIff REEEZ
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Table 2 Clea.age and embryonic development of the fertilized eggs .

Development Time after Apperance characteristics
stages fertilization
(minutes)
Fertilized eggs 10-40 The egg absorbs water and
expands, transparent,pelagic
2-cell 56-60 1st cleavage
4-cell 70-82 2nd cleavage
8-cell 96-103 3rd cleavage
16-cell 112-117 4th cleavage
32-cell 135 5th cleavage
64-128 cell 144-168 6th cleavage
128-cell 168 cells getting small
Horula 185-280 cells small,numerous
Blastula 312-317 Blastodisc formation
337-392 Blastodisc expands,about 1/3 yolk
fastrula 402 Blastodisc expands,about 1/2 yolk
482 Blastodisc expands,about 2/3 yolk
542 Blastodisc expands,about 3/4 yolk,
the periblast is being established
Embryonic formation 602-617 Germ ring, embryonic shield formed
and blastopore just opening
662 Embryonic formation
Organogenesis 726 blastopore closed eye and kuppfer's
vesicle visible
817 4 somites
892 9 somites
978-1039 Tail free from yolk sac
1082-1155 19 somites,optical lens distinct,
obvious heart beat
1155-1218 25 somites,auditory vesicle
formation,pigmentation rich
Enbryonic movement 1170-1367 Motility,muscular contraction
Hatching 1225-1492 Embryonic movements increase.larva
emerges

T BRARERRBRZMELNE  RPS AR PR 2K HEROREGSZ  BETREN
Rz MK » RRETIRB—IERE o B8R ( Gastrulation ) shMR =B AL » 75 51 BI04 FF
( epiblast ) E=EZ Mtk 24 BBBA G ( ectoderm ) » X EHE AR FRES B ERERK
randwulst SEFF ( ridge ) » WRH—AF /AR ( Germ ring ) » HEHME ( ring ) B
BeERR o 531 RIBBRYA - BETY B & tH Bi— M3 ( blastopore ) » FEFLA9EFRE ( Dorsal lip )/
B8 » FLFEMK ( Prechordal plate ) B %3 ( Notochord ) E XA BECPRsh Bl ( embryonic axis )
° THEMIAE ( hypoblast ) JREsREEAYMIA » FIEERBEWIEA T » WERER VB SHRIESHA
BT R E— e R ARLE T RRABG S TR » R B s 50 IF8 R SR EEY 5 7
EFEN R AR ST B » ZERR 88U ( Embryonic formation ) » 602 4 % 617 5 BB AEITLEL ( M 17
18 » ¢ 662 S ESFRBBIVEK (HEF19 )  FREB K57 726 5 £ R FEFLEASE ( Blastopore closed

) (A0 - IR ERMHB ( Eye & Kuppfer’s veslcle ) (#1421 ) » 7= 817 AL BE
( somite ) LB 4 85 (#0422 ) » A 892 SESRSETS B3 9 LA 1 (HIH23 ) » ZE 978 5% 1039 5B%
P BEHIRREIR ST (ABH2425) - £ 1082 5 F 1155 546 f » IR » S BI= e (44
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%) 219 BEBIRE (MR 2.) OBV - i B 2 MRS TS (HRRB) R 11559 F 1218 5
@fl 25 WESLPK (HH2) » BRABR (HH03L) - BIAKRETSERAED - 1£11705
£13675 FEEIRE g (A3 ) BRANY - dEBNERLY - BRRE EETP  PREESE
FREBRNHEZBER  ERESBRANEZ IR > BRENEL - BREER - XEFERETRE
Pz ARV - SR (BESE) g RER (EHBE) RFEGRE (BEREES) - I
LR AL R L 2B 2 Mesenchymal S VB E FAZ T EAG « EABRMREERE
B EERTEENANE  BREFHREAWE - BREAT ) » MK BRTREE ( Neural keel
) » B HIERR RSB c FHFEESBEE ( trunk ) > PREFFREE ~ FERBKE=H5
"o F R BT 5 LB BU5R ( block-like )z §BET ( somite ) s HWEHEH S KER ( sclerotome ) ~fll
‘% ( myotome ) X KB ( dermatome ) » BIERBKFEE  NRHURIALSEBERBE
# ( appendicular ) BB UL0N 5 MIEBAT LB BN 2 REAFEAKSESH - PREIYKE
~ERERERAETE - BHRESRRAN BB 2B ( Coelomic cavity ) » HOM ~ Mm% » XA
HEIRE - (B3NS B P E BB R 2 $AE B M © Mesenchyal EERIBAISK R 2 4 & ~ BB
BH - BNARTFEZSFE - AEEIBRERRLTERRE » OG0 ERR 2 Fs i M -
A LB P9 53 WM » 0 JET A B 335 T 4y PP AR MR B 468888 ( Ultimobranchial bodies ) o HH & Bl
11225 5 F 1492 S @RS BRI (FEH3435.3637.38.) - BREHERERLIR - FEZHBHT
8 - ISIBIREESIR  BREMBER—HREELR - HEAB2EH 1.60mm - HAHENRA
W F R B 2 AR T 1 e R R e B SR B (BT TE RS - KRS R AU FE 0.5 P9 2K - IBL 15 2 (/D
Bz AHENERMEE (HH9.) -

Z A% ( fecundity ) RENBEEHNAABREMEKMERANEE - A ZNBRBAME
 AHEBEREZBREX/ - B —BHANEABEEATERNILE - XBRESKEIEM » BFT
X FHEZEBTANLE ¢ - FBAE—REREINKERTHE 17 B 170 Bk (%,1989
51990 ) OO, T HRHMNZABEEHRATENZHES Y » RRERAFEREK > AT
ROBRESBERBEAL > BAVNIKRS - @& 102 8K (FE, 1990 ) ¢ - BB H
BERSthAF 20 BNAEL » HEEA 10ERLUT » MR TRE  EXFRRABZIHEZ RFES}
CRFTRERHRFRAN SREINEE  HIPHAZBEIE—KRFT2RE » DA TRIFH AR -
FRzHNEERAR MEFANBEATRARENAEHMREZNES » HFEZBEHHRERHD -
MAATRBHE AR EES A IERE -

FIRBNERRERRER ZEE - m EFAG MR LIS E AR SR B3 (3, 1989
YU ¥ BETEZ BEEFEIEANRERIGAE AL - 6 F MR RS R B SRR
B BEETAETHRRERRERZ2HE  WFEELH-BRABEN RHA - RTKE
i R EE LR ERE  FHAEARANE 21 /MEES (F, 199 ) - 3§
B R A BT 27.2/0F » METEZ ARR (FRARXENERE ) RF20/MNFEL - B (
1979 Y FRIBHALEE ( E. akaara ) REEIE 21 ~ 24 /NE} - (BEEHE ( E. amblycephalus X E,
akaarg ) BIREEH 20 /NEF <) »

KBRESGHBRRERCFTERR » B35 ( 1986 ) MAEMAHE (BRERRE )R 18
R Rk ATMBKRBEEALEHY » BEREE - BHAEE o B (1979 ) HAH
W IEEK 1B 25 CHR 24 /NEFIRAL » TZE 20 'CHY 21 /NBRENFTIEAL, - (AL RAI TR S » HEHEY
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CRIRIAE LSS » B (1972 )P 2 EREETE 28.4 & 27.0 'CHIKIRE 22 /NFF T 4L 5 85 Wiy
BEFE 27 ‘C/KIRASSE 23 X 25 /\EF ( Chen, 1977 ) ©® » E, akaara 7£ 25.1 & 27 ‘C KIBAE 235 97
/NEF ( Ukawa et al,, 1966 ) “*° MARBENRREWASEHAZKREE » EXERE1.5CE
B LR E T 4 DR - AU RBRBVREERMMRS - USRS A
BABRE - IRRRERIEREMNE -

ERAHZOHFRERE L FEHAMH1.65F 1.70 mm (IE, 1990 ) = » BREHEHHY
1.64 mm (3 , 1986 ) ® » WP AW E ( E. fario X E. malabaricus ) 7 1.60 mmEE ; 3
R R AR E ( E. amblycephalus X E, akkara ) HEBEF 1.7 F 1.8 mm ® > 1 LA KB,
ZRERRBX  BHMEZ AR S MKREAHE ( E, fasciatus FORSSKAL ) ®» FRFHR2E2.
mmAEABRBZAEX c ERHFREGRESN SRFAZEABATEER R &/
EXEEBR/NER? IBE—FH -

KAXBLEEAHMAT rBRABKTEAN r M ESLBEAEENZENLEEENE > MAD
HREASHIRARCRGELMERAEESTS (B, 1990 ) D » B LIRSS I8 b4l 4
ERETE 2 & &/ MLES] ( Morizane, 1985) ¥, 1 ERBRAT EERMHSELFZFE ( Wa-
tandbe et al., 1985 )¢ FWABERFH » NEEZHEE  HE ~ K8 ~ KB ~ K REEY
FREHF O - FHEREEE ( stress D2 % » RIABIZ FERE HERAINY » WLUIRHS
AZATHERBLARENKKELERLES -

ERETHHREARSEERLE R BN RATHRSY » #EEHHARRELRETBRBRE
DERE  HHRIGIBRMNET L - A AN AN A AT s R SRS S A B E >
ZE(EF, 190k BEARE—BHAZKEN - MEARAERET  IEBKRES
BERAZER - AMAEMFHELRELBY—ERRX/DN CSRRBETHNERLE - CEEREN
ZHETER  BRAMKBE N ERAEE  HAEBM > S RERT » A BHERSHE  §
REBEMZER  HEETRABZ BE VNN RERERDY A —-CHELFBRE RS
o UARAR MR T AR RS R TREN U SRR EME R EHRE -

B R

DR AR A TS B R M ISR G T SRS - A TEEE T
5 - HER LIRS 500 Z 1000 IU 2 HCG I 24 /MBS SIS » B REB 2 Z 38 » AL
BERMTERRITTRE—SHERU/NS RN - RESDBRY » ZHLSHE | Bl - TEBPASES
BB > B #7 5,600 {HE 205,000 K > BE LA 1 KARKT) 5 4 KiGH 290 BZ 68,500 B
HINE » RIS B RERBEREZKEFEPERX » RREKERY 28.5°C » 20.4 L
Hi - BIRMIFE KBRS 27 'CRSTE 24.86 NS Y BIRA (L « ISR T R BT 5B M5 B4 ( B2 7%
RGH) B (HAMR—BEUREZME) - BTN (—LHAEVRBTOMBELEE) &
B (ERREERZ I ) ~ BRI (RISTHBBTRK ) ~ BEHEKE ( -5 e
BB - RFEMREES) (WA RURNE ) BRIk (DRE MR ) SHEY o

B #

ARBRILIFBLUSER - % B S FTRCEERHRHER » RERBE £ PR » HHK
LUR REGBL -
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HAEL 28K A2 488 BH3 8 Hifa
Plate 1. 2-cell Plate 2. 4-cell Plate 3. 8-cell

HA4 16H8E HMHAS 32 HMHE6 32-64 M
Plate 4. 16-cell Plate 5. 32-cell Plate 6. - 32-64 cell

HWH 7. 64-128 M A8 HHE HE9 FEHH
Plate 7. 64-128 cell Plate 8. Multi-cell Plate 9. Morula B :

Blastoderm
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A0, RHH
Plat_e 10. Morula
4B : Blastoderm

BRB HEREINR1/3
Plate 13, Blastodisc
expand about 1/3 yolk

B : Blastoderm

HAE1 BEH
Plate 11. Morula
B : Blastoderm

A4 MEFEREHIRE),
Plate 14 Blastodisc
expand about 4 yolk

B ! Blastoderm

HAE6 MIEBEZEIHRY
Plate 6. Blastodisc
expand about 3§ yolk

B ; Blastoderm P : Periblast
BC : Blastocoele Y : Yolk

A1 RE#EHRK

Plate 17. Embryonic

shield formed begin

B: Blastoderm G:Germ ring
E :Embryonic shield

HAELR Y
Plate 12. Blastula
B : Blastoderm

HREL RBEEREHREY
Plate 15. Blastodisc

expands about 34 yolk
B : Blastoderm

\

HAER EREK
Plate 18 Embryonic
shield formed

B : Blastoderm

E : Embryonic shield



/97

MR, BRBR HHN EOME

MR BRERBEMK
Plate 19. Embryonié

Plate20. Blastopore closed Plate2l. Eye and kuppfer
formation E : Embryo
E : Embryo

€]

vesicle visible
EV : Eye vesicle
K : Kuppfer’s vesicle

HH2 fBEs 48 HH2 BEs9HNE RN RBEERENEE
Plate 22. 4 segement body Plate 23. 9 Somites Plate 24. Tail free from
divided S : Somite yolk sac begin.

S : Somite

: T : Tail

A2 R eEINEE HE2 REER MR, 19 BEE
Plate 25, Tail free from Plate 26. Optical vesicle Plate 27. 19 somites form-
yolk sac distinct ation

T : Tail

OV : Optical vesicle S : Somite



HAE2B LB HE29. 25 EBEHR
Plate 28 Obvious heart Plate29. 25 somites
beat S : Somite

N : Notochord

MR FRER
Plate 30. Auditory vesicle
formation begin

A : Auditory vesicle

MhA3L HigpK - Risbin® HAR2 BEEH

Plate 3. Auditory vesicle Plate 32 Embryonic
formation, embryonic move- movements
ment begin

M3 BEHTENE R IR
Plate 34 Hatching
H : Head

MR BB
Plate 33 Embryonic

movements

MRE3b REREERBERRA
Plate 35,

T : Tail

Hatching




36 BRI B IR
Plate 36. Hatching

A3 Rz &
Plate 33. Hatching

MR REERIR
Plate 37. Hatching

HAE39. BE2/EgzHE
Plate 39. 2 hours after hatched
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