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Studies on the reproduction for

broodstock Establishment of groupers
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This paper is a report of the results of preliminary trials of reproductivity

and chilled sperm obtained from sex reversal treated E. fario and E. malabaricus.

The results are summarized as follows:

1.

i
P2

Females (E. malabaricus, E. fario) over l-year-old were induced to sex reversaj
with pellet implantation of 17¢¢-MT and mixing androgen at a dosage of 8 -
19.6 mg/Kg bw.

The degree of actively moving sperm was estimated and the levels of motility
were classified as : ++++ (the best fast moving), +++ (fast moving), ++ (slow

moving), + (more slow moving), - (no action).

. The duration of sperm movement after being activated was measured to be 60

minutes, and the initial 10 minutes was the uime when the sperm is at iis
best quality for artificial propagation.

Trials on grouper sperm suspended in two different solution containing saline
and 5% DMSO, which were chilled at storage (4-8°C; 2.5 hours), revealed that
the sperm’'s best activity after being activated by sea water was for. 5 minutes.
Sperm suspended in the saline solution were more active after chilled storage

than those suspended in 5% DMSO under the same condition.

. Trials on grouper sperm suspended in several kinds of solution containing saline;

5%, 10% and 50% DMSO; and 10% and 50% glycerin, which were chilled at
storage (4-8°C), revealed that the sperm were active in the saline solution,
which was chilled for 9 days, and in the solutions containing 5% and 10% DMSO,
which where chilled for 4 hours; the sperm in the other solutions were not
active.

Spawners were induce to mature and ovulate injecting them with HCG at a
dosage of 500-1000 IU/Kg body weight . Two or three injections, at an interval
of 24 hours, were found to be adequate. The total number of eggs spawned
were 97,000-1,840,000.

Number of eggs obtained from grouper (£. fario) which were stripoed for artifi-
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cial reproduction were 50,000 to 820,000, and the highest fertilization rate
reached 59.87%, and the lowest only 5.34%. The hatching rate ranged from
63.2 to 0%.

Key words: Epi nephelus malabaricus . Epinephelus fario, Sex reversal, Induced
gonadal maturation, Implantation, Fertilization, artificial reproduction.
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83.2E86A% » A S IR | BHAREBMES. 1E7.00F » BETL.8ENAS » ABS TE 6 &2
B #ET.1E8.0A7 » BRI5.5E76.5AF AT R TR 2R | B4 | BBEL0 9N » 8
R8O AE 8+ o

BAKE—-BEHEGMS B> BE3 0F8. 1287 » BES59.0876.5A%5 » ARBIE T8 -
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MERIBARBRZGMHA ©
ik

BASEFLENAERA > BRAEAZHN  ITATEBMERYMEZEN -
— -~ {BEEMEEE

HMRBEFRBAZAERA » KE (1983) HEEEKEEME BT KDY BL2-
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) = (13108 (Pelagic eggs) /fRINEL (Total eggs) ) *100% ; MILESEEHMPH FHEM
» SER 5 (E 1 FHERD » R24/NBFERS BT HIEIRE R AT B » BE% (Hatching rate%) =
(NS GEig+AEE) ) *100%-
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Teble 1 Summary of hormonal implantation for induced sex rever-sal trdals on grouper

in 1989,
BODY BODY IMPLANTED ABSORBENT GONADAL
SPECIES WEIGHT LENGTH AGE ANDROGEN DOSE DOSE DEVELOPMENT
(Ke) (em) {(mg/Kg BW) %)
E. m 1.3 45.0 1+ A. 18.3 100.00 X
E.m 1.7 47.8 1+ A. 11.4 93.186 X
E. m 1.8 50.0 1+ A. 19.8 44.47 X
E.m 2.2 52.0 2 A. 10.9
E. m 3.0 59.0 2+ A. 21.3
E. m 4.4 64.5 4 A. 14.8
E. m 4.5 67.8 4 A. 9.7
E.m 6.5 70.8 4+ A. 5.1
E. m 8.2 76.5 7 A. 5.0
E. m 1.5 47.5 1+ MT. 12.0 100.00 X
E. m 1.9 51.2 1+ MT. 13.5
E. m 1.9 49.0 1+ MT. 10.0
E. m 1.9 49.8 1+ MT. 10.2
E. m 2.4 54.5 2 MT. 8.1 100.00 IX
E. m 1.7 48.8 1+ A.+C. 12.5 100.00, X
E. m 1.4 45.0 1+ A.+C. 14.3 80.00 X
E. f 1.4 47.1 1+ A.+C. 15.5 61.36 X
E. f 1.0 43.2 1+ MT. 19.0 100.00 IX
E. f 2.3 54.5 2+ MT. 8.7 100.00 IX

: Epinephelus malabaricus .
. s Epinephelus fario
:MIXING ANDROGEN (TESTOSTERONE, TESTOSTERONE PROPIONATE.MT.)
T. :17o—~METHYLTESTOSTERONE
.+C. :MIXING ANDROGEHN (CELLULOSE)
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T RN RE B KIS » 58 HOlympus BH-28HPM-10AK B B » LL10X 40 (
400f%) - HE—EREBRFISHIHREIH  AHEBENSE TREWRSRERNIS 5 HESE
FEHER (++++) BRIER (+++) ER (++) TER (4) FE () > aHER 1
R o :

Wr1 REFZTEEh ) (400 f5)

Plate 1 The motile of sperm
(400X

:++++ (THE BEST FAST MOVING)
+++ (FAST MOVING)
++ (SLOW MOVING)
+ (MORE SLOW MOVING)
- (NCO ACTION)

monOw>r
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ETR 1 R AE0AAZIENRATE+ ++ 7 » A0 EEANSHBEL + + 5 o BB TE
E RSB R & A RAFIGELA] » FE10 » 5% LB+ + ++ ; T35S+ + +B75%LL
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Table 2 The activity of sperm activated by sea water.

O e i Sttt

TIME ACTIVITY PROPORTION OF
HOUR : MINUTE DEGREE . SPERM (%)
10 53 ++ 4+ 100
11 00 -t 75
+++ 25
11 10 ’ ++++ 25
+++ 75
11 28 +++ 75
+ + 25
11 38 +++ 12.5
+ 4+ 75
* 12.5
11 50 -+ 10
- 90
11 55 - 100

++++ :BEGINNING OF ACTIVITY
(THE BEST FAST MOVING OF SPERM)
+++ :FAST MOVING SPERM
++ :SLOW MOVING,
+ :MORE SLOW MOVING
- tNO ACTION (DEAD SPERM)

EEREZELS

WMTERERRMAR S %2DMSO (Dimethyl sufloxide) 5 4% 8°C » 2.5/ \EFRFE R »
PRt b5 b 0% 3 FiR » 1548 5 M ER0% U LB+ + + + | 155 BB BAHUK RS
S0% LA LR+ + ++ » DMSORIBE+ + +#& | B304 B AMKEHE5%5+%& » fTDMSO
EHTS%R—& . 603 LB RB/KMES% L » lGDMSOMthsEIS%LLE » 75 10054
BAIEMIEC » AHATAMTEEBERMKAR 5 %BEZDMSO » 4 E § CHRETRIELE 545
WZIEEE » R —ERRE R LA 4 B R Bk 92 8 715 B i 5 %2 DMSOELF o



73

£3 AHAMTUEBEREARS %DMSOR® 4~ 8°C; 2.5/ NHEERZELT
Table 3 The activity of sperm after storage witll treatment of saline and 5% dmso (2.5
hours;4~8C) .

r——— e e emeraone]
— —_— o

\
N\ SALINE DMSO ( 5% )
N\
TIME \ ACTIVITY PROPORTION OF ACTIVITY PROPORTION OF
HOUR : MINUTE DEGREE SPERM (%) DEGREE SPERM (%)
13 20 +++ 100 ++++ 100
13 : 25 + 4+t g0 e+t a0
+++ 10 + 10
13 34 ++++ 50 -+ 50
+ 4 50 ++ 50
13 40 - 50 ++ 50
++ 50 + 50
13 45 ++ 50 ++ 25
+ . 50 + 75
13 50 ++ 25 + 25
+ 75 - 75
14 30 + 15 + 5
- 85 - 95
15 00 - 100 - 100

++++ :BEGINNING OF ACTIVITY (THE BEST FAST MOVING OF SPERM)
+++ :FAST MOVING SPERM

++ :SLOWV MQVING

+ :MORE SLOW MOVING

- :NO ACTION (DEAD SPERM)

P TFMEE (medium) ZEEFMTAELLRM% 4 > E4Z8°CTE /NFE B AERE 1
REE - A EE AR » DMSORH MR TFBE o 1€ 4 NiEE RMARDMSORE 5 %5
10% 48 » £ dok 25 o AR 15 16 » TIDMSOMI50% Rt Al 8 BB o 48 1 RKEAMERR
WA TR M TG SR MAETEL - 818 9 K& B R W/AHISEC - [DE L LNl P S
L R BRI LE
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4 GHAMTRTRABEHE (4~8°C) BEZIELN

Table 4 The activity of sperm treated under different media for short-term preservation

(4~8C) .
TIME SALINE DMSO 5% m DMSO 50% 6;.10% GLY.50%
(DAYS)
0.17 + + + - - -
1 + - -
3 -
5 -+
6 | +
7 +
8 -
o] +
10 -
+ :SPERM HAD ACTIVITY

- :NO ACTION (DIED OF SPERM)
DMSO :DIMETHYL SUFLOXIDE
GLY. :GLYCERIN

=~ BlAER
AR RN EER ML HCG S » (BEBERM » TEMATE (£5) - LEH 8 RAM
EEES.OATEAE » Al 4 +0UE » FES AR H500IU  KgZ10001U ~Kg » 41 2 2 3 8t » 1%

SRZIREA/NRAIAETIE © R5R 8 RROPHT 6 RRAEST » 1 AR | ROLRILER o BONBUNISE
HBS  BD OB 7 TH » TESFSURIRKER 2 35 3 K » M SIS 1 #1148 TN R BILAHESN

» REPIZIMER RARR » 205 8 RAHRPBIEE/NAE0.3620.38mm » 4K 3 $HESNRE %P
FERBILM o TUIREAS0. 46mmEL ERISAMB RSB RN, » BLURREAME © 0.60mml L HE
ST 2 $HEIAT » 0.60mm LT EH T 3 8 - B5HST 4 SHER BRI T RICEAN - HRERBERS
6 RUATHRINEMS 1 B REPBOL - R REINBE L HA THRIFY o



£S5 —NWN\NEEOHATHFEARREINRS -
Table 5 Summary of hormonal treatments for induced ovulation trials on Epinephelys
fario in 1989.

e e e ]
TRIAL BODY INJECTION NO. EGGS
WVEIGHT AGE DATE DOSE 10D SPAWNED REMARKS
NO. . (Kg) (IU/Kg BW) (mm) (1000)
1* B8.00 5+ 05/08 500PU .56-.87
05/10 1000PU .87 G.V. migration
05/11 .80 GVBD
05712 1020 Naturally spawned
825 and stripped 0D:.90
2 7.15 6+ 05/09 979PU .60-.83
05/10 420PU .680-.83
05/11 978PU .56-.80
05/15 560PU .75 Eges partially GVBD
05718 Over-ripe
3" 10.00 8+ 05/17 500PU .80
05718 1000PU .80
05719 1000PU .85~-.90
05/20 600 Naturally spawned
336 and stripped:OD:.90
4 6.40 5+ 05722 938PU .80~.85
05/23 1018PL .80-.70
05/24 117 Naturally spawned
05/25 33 Stripped 0D:.00
05728 71 Naturally spawned
0D:.9Q0
5 5.00 4+ 05722 @800PU .80
05723 1000PU .83~-.70 GVBD
05/24 728 Naturally spawned
0D:.90
05/28 51 Stripped 0OD:.90
05/28 119 Naturally spawned
6 5.10 4+ 05/30 588PlU .48-.48
05/31 980PU .42-.52
08/01 ©80PU .58
08/02 . 230 Naturally spawned
343 and stripped 0D:.95
7 5.50 4+ 05/30 545PU .47~-.48
05/31 909PU .42-.52
08/01 908PU .58
08/03 13 Naturally spawned
84 and stripped 0D:.95
8 5.10 4+ 08/27 980PU .38-.38
08/28 Q80PU .38
08/29 980PU .42-.48
08/30 .74-.82 Eggs partially GVBD
07/01 Eggs degenerated

% :SPAWNED LAST YEAR (1988)
PU :PUBEROGEN (TRADE NAME)

IOD: INITIAL OOCYTE DIAMTER: OD:

O0CYTE DIAMTER

IN mm

BERERGLUHCCEH MM TR (R6) » HAREEBRZEAFBY 2+ 4311
B » UHCGERm24/ NS | 8t > HRMRHEA T AMESI3IUE1250IU » 44T Mt
KRS TREGHAZMT  XKPBNERE 6 RRHNEE 1 B o REHRLUES B —8H %24/ R
RiE TS 2 EREFRTTREMT - HREM 3 X2X » FREZHFREETREABATE
FEBRINE o AHEMHCGEEHAMTR - 1 5 3 iR ER » BIEAZHRAITEERX o

/75
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Table 6 Summary of hormonal treatments for induced maturation on male groupers ir

1989. —
TRIAL : BODY INJECTION SPERM  IMPLANTATION
SPECIES WEIGHT AGE  DATE DOSE (+/=)

NO. (Ke) : IU/Keg BW.

1 E. m. 3.980 3+ 05/10 513PU* 01/13 84.4 mg A.
05/11 513PU

2 E. m. 1.45 2+ 05/10 1034PU 01/18 24.7 mg A.
05/11 1034PU ‘
05/15 1034PU
05/18 -

3 E. m. 2.00 2+ 05/10 750PU 01/13 35.3 mg A.
05/11  750PU
05/19  750PU
05/20 +

4 E. m. 1.95 2+ 05/10 1026PU 01/18 21 mg A.+C.
05711 1026PU
05/12 -

5 E. m. 3.80 3 05/18 921PU 05/03(1988) 22.6

: mg MT.

05/19  921PU

& E. m. 1.50 2+ 05/23 1000PU 01/18 20 mg A.+C.
05/24 1000PU
05/25 +

7 E. m. 2.45 2+ 05/24 818PU 01/18 64.33 mg A.

8 E. m. 2.40 2+ 05/24 833PU 01718 19.38 mg A.
05/25 +

g9 E. m. 1.80 2+ 06/01 1250PU 01/18 18 mg MT.
08/02 . -

10 E. f. 1.35 2+ 05/18 1111PU 01/18 22 mg A.-+C.
05/19 1111PU
05/20 +

11 E. f. 5.60 4+ 05/31 893PU
06/01 893PU

%PU :PUBEROGEN(TRADE NAME)}

A. :MIXING ANDROGEN

MT. :17o«~METHYLTESTOSTERONE
A.+C. tMIXING ANDROGEN (CELLULOSE)
E. m. :Epinephelus malabaricus

E. f. :Epinephelus fario

M~ WS | |
T P R BRI BATT A T » I T A T 2 G BEM A R AT T — 1R
Moy » BEERANE 7 R 0 M1 5 AE 6 AET 670 MRS MR EFEEENEY M o B



HEER A AR T R ERMEERIIZ A » B EMLERRE RIS ATTRE 2 IRBE S o SR
BRI RING » $RIFBLED 5 A ES2BN - MM AT » SHERIES.34% . B59.87% ; B2
LR ER63.2% » BIER 0 o HhLIS 4 BB 5 REZMERPICERE - £ 2 RE 6 HRE B
LR 0 » BRORABNOAMERARNVERBTERL » AR CRER20/NRF A"

KT BEHRAYHESIRER
Table 7 The fertility test of groupers in 1989.

TRI MALE FEMALE = EGGS OF FERTILIZATION HATCHING

NO. DATE SPECIES BVW. SPECIES BW. STRIPPED RATE RATE
(Ke) Keg) (1000) (%) (%)

1 05/12 E. m. 1.95 E. f.* 8.0 825 12.12 8.75
2 o5/20 E. f. 1.35 E. f.* 10.0 338 5.34 -——
3 05/25 E. m. 1.50 E. f. 6.4 33 23.50 3.70
4 05725 E. m. 2.40 E. f. 5.0 51 45.64 63.20
5 08/02 E. m. 1.80 E. f.* 5.1 343 59.87 33.36
8 08/03 E. m. 1.80 E. f. 5.5 84 6.70 ——

% :SPAWNED LAST YEAR (1988)

BW. :BODY WEIGHT

E. m. :Epinephelus malaba¥icus

E. f.:Epinephelus fario

&t L]

AHAALYME: ERENBAZISEEX T BRI » MLGESHRETRARINZ TEER
TITZRE » BEMES EEERBFETMY SHERS—EWERANERZ HE » FHARE
Az BREAMEDRIES (1983) “VET MMl » LL17a-methyltestosterone & Mixing  an-
drogen (Testosterone: Testosterone propionate:17a-methyltestosterone) B% » M H5.0mg,”
kg E20mg, kg A E o (B RATAMN ZKEME 3 BFE » A cellulose B R R 3R Z Cocooa
butter J#%E (1988) “VEF3E » Cocooa butterZ HLBIRE » AR MM R RE R » XCarosfeld
et al. (1988) “"zE{#AILH-RHaSEAIEMERF » R B L Cellulose MR ER 53 M EIBR AR 43 » H INH B8
B (pellet) Z@BMIERA » FIARBE R Cellulose RKEft,.Cocooa butter B FEIMERZINA »
HERIEBUR o s EACelluloseZRBIIERENT (pellet) » HREEH T EHARGERAREERR
ZHRN ML - FlEmrZ Cocooa butterBF ] FsREA - BENHREEZBH L » BELUES
BEMERREHE » (ERZAZTRINT SR198BAETRICAR » AR AT B2 S BRI
WEHBEZEH  BREMESRERCZEAFREEEB HRIK o
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MTEELDzRT  EEEREFBRIEZENRE RA— BT RERMRE - HETXREZBMNY
BESFNRBERERY - —RETELLIEREMTEILR BETEBIRVRTISLLEY o AMKIEEI
(active) FHSHMIS —F++ +8 » SRIUB%HBEHR (Withler & Lim,1982) “*» HAEET -
(motile) FrisELEIS 0 F 4 & » BBIFE% (Goodall et al. 1989) % EREMIREBHZ
FEAEENIGE » BEIEAHATER - FIUFRBERN RTS8 SESRH AR TR
Bl EIER N2 S8 HBUERIELNZ AIRTHKER o
RER ) SR ATE 2 E L RIS R (DT B St 2 B S SR B BIEER R A LA
TR 2 ST RS AIET IR R HE S SR N SRRy » FIRF T A TSN ERELTA
R BB R R AT 2 158 RERRTRE - RAESHERAELEISRE - 7T HM
FECEORDAERE » (XA TEBERARZ 2SS0 LNTRMETR - BREKE(L » B35t
HEFE » ASRIETHRE—BLRMT » HREAZMERRFERRABE
AMARTHIE LR EERMN - ES (1988) “VEEHENIE® » UFN0S@EZELHRE
s RARBRM TSR EERMB60 @A S LG Y » MESHLIR1028@RE - EXSBHYR
M R FIE R RESRIE RAAERY » I FESNMRSCEN FREF MBI (medium) 7]
REERAN o @Withler and Lim (1982) ““A%E » A AN FEMERZDMSORE10% Tl H
2 REYBFERES » HIARRMTF (1989) “NMELARAMMUABEZHTERERE 4 CTERRE
EAMK » DMSOR H b AI B RN R7F | 5Saad et al. (1988) “VHEEM (Cyprinus car-
pio) ,Chao et al. (1975) “*#iffifk | RFMA (Chao et al. 1987) “*;Baynes & Scott (1987
) @%itrout;Leung (1987) ““#filifikRana & McAndrew (1989) “"HRFAFTEIREMTZ
EMRE S (8 7 ERERETE - TARBERERERENERT  RTEERBKTRYTFI
X » DMSOZ#E 5 % RI0% TR 4 /NEESL » SRR - RHFARHERBER (medium) AEH
RE» REIMERRER KB ER 28 » BigGoodall et al. (1989) “HFeSummer whiting (
Sillago cilicta) BB ERARBHMTFELREERT - BRE > BRTFRAHVETNGRLESD
71 e TRERZFMHBBEMAR T ZRF » BRAR-F'"HR » Streptomycink Neomycinth
PenicillinfE R BRI E £ « Saad et al.  (1988) “V7R#gH AntibioticZ BRHIRTEERARE T
R 2 R 6 — 8 RZIEB S o $fSalmonides7FH RBEAR » HERFHEFEA (Stoss et al. 1983
) (27.28) °
BGRFHAEME R BRSUgInn 7R » —RERAESE > FRZAEFANCGLH FSHE
LH-RHa% ; SUCUEMEEARNBRANC BN - ERREHMARECHEATFIRRIUHCCESH
BRED o BB HCGR{BHE M MR AR TR » BEREEEERREMETFRE
¥ o BHEABHEREER - EEMTIIURNENE » REHSERRRN » FRBELH 24/
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