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Induced Final Maturation and Ovulation of Grouper

(Epinephelus salmonoides, Epinephelus fario),

with HCG or LH-RH Analogue

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

For the purpose of solving the shortage and uncertain supply of mature fish from the wild,
research efforts have been directed at induced breeding aimed at achieving self-sufficiency in the
supply of mature grouper. Some hormone therapies, HCG, LH-RHa, Estrogen by injection and
implantation methods were tested to determine the best treatment for induced final maturation
and ovulation in grouper. The results were summarized as follows:

1. Ferale spawners (about three years old) of Epinephelus fario containing the mature oocytes
at tertiary yolk globule stage, with the initial mean oocyte diameter of about 400-600 um,
‘were mjlctcd with human chorionic gonadotropin at the dosage 1000 IU/Kg body welght, to
ensure successful spawmng Two or three dosages were usually injected with 24 hours
interval. Spawning occurred about 48-96 hours aftter the first injection.

2."Spawners could remature and be induced to spawn naturally' by injection with HCG in a
dosage of 500-1000 IU/Kg body wéight . Two or three injections 24 hours apart were found
aduquate, when the females Wcrc reared in pond for one year.

3. It is apparent that age must be given considerable 1mportance when attemptmg to mduce '
maturauon and ovulanon of Epinephelus fario.

4. HCG an(}"prdgcsterone proved to be effective in inducing ovulation for breeding of
'Epinephelus fario .

5. The time of spawning depended upon the frequency of hormone injéction and the sexual
maturity was indicated by the oocyte devclopmem stage and the initial oocyte dxameter and
numbcr of i mjectxons '

6. Based on the implantation study, luteinizing hormohe—releasing hormone analogue (LH-RHa) _



was the most effective hormone therapy for iducing maturauon of the groupers Epinephelus
fario, E. salmonoides.

7. The dosages were comparedto determine the one most effective for induced maturation

through hormone implantation. The results gave the range 10 mg/kg to 70 mg/kg body
weight of LH-RHa.

8. The success of induced maturation through the implantation method depended upon the
environmental cue and sexual maturity, indicated by the species, age, oocyte development
stage, season, hormone, dosage and preparation of pellet.
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Table 1 Summary of hormonal treatments for mduced ovulation trials on
Epinephelus fario in 1985-1986.
Trial Body Wr. Injection Specific No. of eggs
Age Date dose dose 10D spawned Remarks
No. (Kg) ' (1u) (IU/Kg BW):  (mm) (1000)
1 3.24 3 12/12 .45-.80
12/24 3000PU 925PU .45- .80
12/26 2500PU 772pPU
03/06 Eggs degenerated
2 4.40 4 04/25 4000PU 909PU .47
.- 04/30 .80 -.90 Over-ripe (spawned)
3 3.60 3+ 04/25 4000PU 1111PU .57
04/30 : Eggs partially
. . released, OD:.85-.90
4 4.45 4 - 05/03 4000PU+250PE 899PU+S6PE  .52- .60
05/04 4000PU+250PE 899PU+56PE - .50-.60 -
05/06 4000PU+250PE 899PU+56PE .70
05/07 400 Pelagic eggs
Naturally spawned,
OD: .85-.90
05/08 Over-ripe
5 4.25 4 05/07 4500G 1059G .45- .55
- 05/08 4500G+250PE 1059G+59PE 49~ .57
05/09 . 4500G+250PE 1059G+59PE :
05/14 ) Eggs dagenerated
6 4.80 4+ 05/07 5000PU 1042PU .53-.55
05/08 5000PU+250PE 1042PU+52PE .53-.55 :
05/09 5000PU+250PE 1042PU+52PE .' Fish demaged and died
7 4.52 4 05/27 4500PU 996PU .53-..73
05/28 4500pU 996PU .50~ .60
05/29 370 Stripped
05/30 Died
8 3.50 3+ 05/27 3500PU+250PE 1000PU+71PE .60 )
05/28 7000PU 2000PU
. 05/30 ' 400 Naturally spawned
9 3.60 3+ 05/27 3500PU+250PE 972PU+69PE .60~ .70
) . 05/28 3500PU 972PU .
05/29 400 Stripped
05/30 Died
10 3.55 3+ 06/03 3500PU+250PE 986PU+70PE .42-.50
06/04 7000PU 1972PU
: 06/06 Did not spawn
11 3.50 3+ 06/05 3500PU+250PE 1000PU+71PE .50-.53
06/06 -3500PU+250PE 1000PU+71PE .50
06/07 257mg PG 7.1 mg PG .53
06/09 400 Naturally spawned
12 4.78 4 07/0B S5000PU+250PE 1046PU+52PE .49- .51
07/09 8000PU 1674pPU .80-.90 ]
07/10 5000PU 330 Naturally- spawned
. 07/11 349.5.. Same
07/12 380 Same
* PU : Puberogen (trade name) ; PE : Peamex ( trade name ); PG : Progesterone;
IOD : Initial oocyte diameter ; OD : Ooc'yte diameter in mm.
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Summary of hormonal treatments for induced ovulation trials on
Epinephelus fario in 1987.

Trial Body Wt. . Injection Specific No. of eggs
. Age Date  ‘dose dose 10D spawned Remartks
No.” (Kg) ' au) - (IU/Kg BW) (mm) (1000)
1 4.65 4 06/10 5000PU 1075PU .37~ .43
4.30 07/29 4000PE 930PE 37-.41
07/30 4000PE 930PE .37
07/31 : " .33-.40
2 5.20 4 06/13 5000PU+250PE 961PU+48PE  .39- .47
06/14 5000PU +256PE 961PU+48PE ~ .45-.50
06/15 5000PU+250PE 961PU+48PE  .50- .67
06/16 5000PU+250PE 961PU+48PE  .73-.88
06/18 25 mg PG 4.8 mg PG .73-.88 Did not spawn
3 6.10 5+ 06/13° 6000PU 984PU - .50-.55
: 06/14 6000PU '984PU .40 Eggs partially
Over-ripe
06/15 6000PU 984PU .40-~.58 :
06/16 .40 Eggs partially
: Over-ripe
4 5.40 . 4 06/13 5500PU 1018PU .44~ .50
06/14 5500PU 1018PU 47~ .52
06/15 5500PU - 1018PU .68- .80
06/16 5500PU 1018PU : .85
06/18 841 Naturally spawned
) : oD : .90
5 5.54 4+ 06/13 5500PU 993PU 42- .51
06/14 5500PU 993PU - .42-.60
06/15 5500PU 993PU .40~ .45
06/16 5500PU 993PU .56~ .60 _
. 06/18 20 mg PG 3.6 mg .40- .90 Did not spawn
6 4.30 4 06/13 4000PU+250PE 930PU+58PE .43-.50
06/14 4000PU+250PE 930PU+58PE  .47-.80
06/15 4000PU+250PE 930PU+58PE  .50- .60
06/16 4000PU+250PE 930PU+58PE  .83-.90
06/18 ) .90 Over-ripe
7 5.20 4 - 06/25 SO000PU- 962PU 42~ .55 '
06/26 5000PU 962PU .50-~.60
06/27 5000PU 962PU 579 Naturally spawned
) 0D:.80
06/28 333.7 0D:.90
06/29 25 mg PG 4.8 mg 82,5 0OD:.90
06/30 266.9 Died
8 4.80 4" 06/26 5590PU 1005PU 44- .57
’ 06/27 5000PU 1005PU .50- .57 '
06/28 : 75 Naturally spawned
. OD: .80
06/29 5000PU 1005PU . 90 OD: .90
9 4.55 4 06/26 4000PU+SO0PE 880PU+110PE .42- .50 :
06/27 4000PU+1000PE 880PU+220PE .37~ .47
06/29 4000PU+1000PE 880PU+220PE .33
10 5.20 4 06/26 5000PU 961PU - 45-.50
06/27 5000PU 951PU 42-.90
06/30 25 mg PG 4.8 mg PG 755.2 - Narturally spawned
: - OD : .90
11 2.70 2+ 06/26 3000PU 1111PU 48~ .60 o
06/27 3000PU 1111PU .50~ .57
06/29 3000PU 1111PU .84
06/30 3000PU 1111PU 474.1 Naturally spawned
’ ' OD: .90 '
07/01 33.3 OD: .90
12 5.70 4+ 07/29 5000PU 878PU , .40~ .41
07/30 5000PU 878PU .32- .37
07/31 Eggs degenerated .
* PU: Puberogen ( trade name ); PE: Peamex ( trade name ); PG: Progesterone;

IOD : Initial cocyte diamter ; OD: Oocyte diamter
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Table 3 Summary of hormonal treatments for induced ovulation trials on
Epinephelus fario in 1988.

Trial Body Wt. Injection Specific No. of eggs .
Age Date dose -dose 10D spawned Remarks
No. (Kg) (1) (lU/Kg BW)  (mm) (1000)
1 3.15 3 05/11 3000PU’ 952pPU .43-.47
’ 05/12 3000PU 952PU .55
05/13 3000PU 952PU .90
.05/14 46.7 Naturally spawned
. OD:.90 ’
3.45 3 06/29 4000PU 1160PU .48-.50
06/30 4000PU 1160PU - .53-..63
07/01 4000PU 1160PU .80
07/02 4000PU + 1160PU 250 Naturally spawned
0D:.90
07/03 © 348 Suripped
0D:.90
07/04 Eggs degenerated
2 3.52 3+ 05/11 3500PU 997PU 40-.43
05/12 3500PU 997PU .48-.53
05/13 3500PU 997PU .87
05/14 47.5 Naturally spawned
0D:.90
05/16 i 11.8 Same
3.86 3+ 07/11 4000PU 1037PU .45-.52 :
07/13 5000APL 1295APL .65-.72
07/14 - .80
07/15 . 80.9 Naturally spawned
: - OD:.90
07/16 : : Eggs degenerated
3 3.20 3 05/11 3500PU 1094PU .12-.30
3.42 07/11  3000PU 877PU .45-.55
07/13 3000PU 877PU .52-.70 ’
07/14 1000PU+1000PE 292PU+292PE 114.7 Naturally spawned
and stripped; OD:.90
07/16 ' Eggs degenerated
4 3.40 3 05/11 4000PU 1176PU .52-.55 : :
05/12 3500PU 1029PU -.47-.53
05/13 3500PU 1029PU .70 ’
05/16 : . 7.2 Naturally spawned
OD:.90 .
05/17 '79.4 Same’
05/18 Eggs degenerated
3.30 06/30 3000PU 909PU . .52-.56 . .
H 07/01 3000PU 909PU .40-.45
: 07/02  3000PU . 909PU .45
07/03 3000PU 909PU .47
07/04 3000PU 909PU .47
07/07 4000PU 1212PU .50-.52
07/08 4000PU 1212PU .45-.52
07/09 4000PU © 1212PU - .45-.50
. 07/13 . © .42 Eggs degenerated
5 ° 3.50 - 3+ 05/13 3500PU 1000PU ©.43-.45 :
3.70 06/30 : .36-.38
3.82 07/11 .37-.42

*PU: Puberogen (trade name); PE: Peamex (trade name); PG: Progesterone;
10D: Inijtial oocyte diamter; OD: Oocyte diamter in mm; APL: Chorionic gonadotropin U.S.P.
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Tablg 3 _Continued.
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No. of eggs

Trial Body Wrt. Injection Specific
: Age Date dose dose 10D " spawned Remarks
No. (Kg) (1) (IU/Kg BW)  (mm) (1000)
6 3.80 3+ 05/13 3500PU 921PU .47-.63
3.70 06/30 4000PU 1081PU 42-.48
07/01 4000PU 1081PU .41-.48
07/02. 4000PU .1081PU
07/03  2000PU 541PU .90 11.6 Naturally spawned
o 0D:.90 :
07/05 24,6 Same
07/07 . .80 ‘Eggs degenerated
7 2.20 3 05/13 2500PU 1136PU .47-.51 . ) :
05/16 2500PU 1136PU .85-.87 : .
05/17 : 91.5 - Naturally spawned
oP:.90 :
. 05/18 2.1 Same
2.50 06/30 3000PU . 1200PU .43-.48
07/01 3000PU 1200PU .48-.52
07/02 3800PU 1200PU .80-.85 -
07/03 ~ 2000PU 800PU .80 170 Naturally spawned
. - /0D:.90
07/05° 21.6° Same
' ~. 07/07 o o . Eggs degenerated
8 446 - 3+ 05/16 4500PU 1000PU .43-147 :
05/18 5000PU 1121PU .40
07/11 : .35-.38 -
9 3.80 3+ 06/11 2000PU 526PU 46-.52
06/14 4000PU - 1052PU 42 -
06/15 4000PU 1052PU .43-.50
06/20 4000PU 1052PU | .44-.46
06/21 4000PU 1052PU .48-.43
06/22 4000PU 1052PU .50 )
06/24 Eggs degenerated
10 4.40 3+ :06/29 4000PU 909PU .30-.47
. 06/30 - ;e .53
07/11 : .80-.90 - Over-ripe
11 450 3+ 06/30 4000PU 889PU 47-.54
’ 07/01 4000PU 889PU .40
07/02 . 4000PU 889PU
07/03 - 4000PU 889PU Over-ripe
‘ . 07/07 ' ‘ Eggs degenerated
12 4.22 3+ 07/11 4000PU 948PU © .48-.50
: 07/13 4000PU 948PU .45-.70
-07/14 2000APL 474APL 138.2 . Naturally spawned
- 0D:.90 '
\ 07/15 L _ 50  Same.
13 4.50 3+ 07/11 5000PU 1111PU .40-.42
07/13 5000APL 1111APL .42-.68 :
- 07/15 : . 87 Naturally spawned
0D:.90
07/16 : 4,5 Same
14 3.70 3+ 07/11  4000PU . 1081PU .45-.50 :
-+ 07/13 4000PU 1081PU .47-.80
07/14 2000PU 541PU 115.7 Naturally spawned
: ' 0D:.90
07/15 14.8 . Same
. - 07/16 : an 32.8 Same
15 4.90 ‘4 07/11.. 5000PU 1020PU . .45
’ 07/13 5000PU 1020PU .55-.78 : ‘
07/14 2000APL 408APL 211 Naturally spawned
0OD:.90
07/15 88 Same ‘
07/16 2000APL 408APL ~ Eggs degenerated
*PU: Puberogen; PE: Peamex; PG: Progesterone; 10D: Initial oocyte diamter

OD: Oocyte diamter in mm; APL: Chorionic gonadotropin U.S.P.
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Table 3 Continued.

Trial Body Wt. ) Injection Specific No. of eggs
Age Date dose dose 10D spawned Remarks
No. (Kg) (v) (IU/Kg BW)  (mm) (1000) .
16° 4.72 4 07/11 4000PU 847PU .45-.80
‘ 07/13  4000PU 847PU .47-.76
07/14 2000PU 424PU 150 Naturally spawned
OD:.90
07/16 1000APL 212APL 57.3 Same
07/18 Eggs degenerated
17 8.40 7 05/24 8000PU 952PU .37-.65
05/26 8000PU 952PU .53-.80 :
05/29 ‘ 250 Naturally spawned
. - OD:.90
18 9.00 ° .7+ -.05/24 8000PU 889PU .37-.40
- 05/26 8000PU 889PU .35-.43
19 7.10 6 05/31 7000PU 986PU .43
06/02 7000PU 986PU .80-.90
06/04 527.4 Naturally spawned
S ! 0OD:.90
06/05 ! 39.2 Same
20 7.85 6+ 06/10 80OOPU 1019PU .48-.75 N
06/13 4000PU 510PU v 1607.7 Naturally spawned
06/15 .60-.70 . 0OD:.90
. 06/20 .75-.80 Over-ripe
21 6.55 6 06/10 6000PU 916PU .48 :
06/13 6000PU . 916PU .50-.55 .
06/15 6000PU 916PU .80-.90 Didnot spawn
06/20 . Eggs degenerated
22 5.72 5 06/10 3000PU+1000PE 524PU+175PE .48-.50
- 06/13  6000PU 1049PU © .50-.80
_06/15 6000PU 1049PU .40
: 06/20 | : Eggs degenerated
23 4.50 4 06/10 2000PU+1000PE 445PU+223PE 51
06/13.  2000PU+1000PE 445PU+223PE
06/15  6000PU 1333PU .48
06/20 . Eggs degenerated
24 5.80 5 06/10 2000PU+1000PE 345PU+173PE .45-.48
06/13 * +6000PU 1034PU .58-.60
06/15 6000PU 1034PU .67
06/17 . 6000PU 1034PU .85 Died
25 840 7 06/10 2000PU +1000PE 238PU+119PE .60
06/13 : .40-.50°
: . 06/15 Eggs degenerated
26 6.50 5+ 06/11 3000PU 462PU 42-.48
06/13  6000PU 924PU 58-.62
27 8.15 7 06/11 ..4060PU+2000PE 491PU+245PE .42
06/14. 4000PU+2000PE491PU+245PE .50-.60
06/15 ~ 4000PU+2000PE 491PU+245PE .56
06/20 8000PU 982PU .51-.60
06/21 - '8000PU 982PU .50-.60
06/22 8000PU 982PU .55
06/24 8000PU 982PU 50-.80 C
' 06/27 . Eggs degenerated
28 7.40 6+ 06/11° 4000PU+3000PE 541PU+405PE .48-.51
06/14 “4000PU +3000PE 541PU+405PE  .65-.80
06/15 4000PU+3000PE 541PU+405PE 80-.90 Pre-ovulation
06/20 . Eggs degenerated

*PU: Puberogen; PE: Peamex; PG: Progesterone; 10D: Initial oocyte diamter

OD: Oocyte diamter in mm.;

APL: Chorionic gonadotropin U.S.P.
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1608744 » 53RBNKIE » 1RSEL » SEINETL « ZEERET LLURAERRBBRER2R » HK6

6+ TIRELRA o FEENMBL - LUS1STSRB2H R R48/ N BUR BT » y GREhEIREN - 2BY
RIE ; TORRT2/ N R8RS » AR » SR6RINRIL » —R3EE - ENHSRESEERA L » &
Peamex$ R TREE (£3) - 6RPI1IBZRITIINN (Pre—ovulation) SFe25REE(L

4 EEEREING K , .

A 1985 E198BEHREA I Z EMEIFARGRIEINHR 4 Z 8 FiR o REBRPLI19884E2BRE (3
R HEREREREE SRR » 264.3% » HREB19864E K19874 » MLI1988E 2 AREA (4ET
R BE (RY) o RZIGE(LIBAILI98BEARASS.T% R » A RERILI98TEIZIRRM °

HERSTARBEEPENBZER (RS » FREHM2+ARLSEZ ARTTERM » TIUSE4RA
BRERS » EITHRMEINDLIRSERZ RIhEE®E » $1550% L1 E -

AR BRAREREINZHRMK6FR » LHCGZ PuberogenBE M » #ifnPeamex sk A
APLZProgestercnezGona. HU{RZ%FE » MAPuberogen Bt FIER BT EAENZHN » 4
{5549 » Eﬁﬁé“ﬁﬁ)‘lﬂPeamexZM%ZﬁE » #1%530.8% » WL}APLERRPuberqgeﬂﬁ%a]?{i s Proges-
terone BRI EM » Gona . R _

S RISREMEINZ BIRIIRTFR » AT H » SEEAAEN » RZBTSILIEH

» BFIRRAEE o HHRRBPXEFT2EZ SR RE » 38tk o MEAEERIE$Z &k » BB
IREGNE » SLENFEFT1IS » AT » 18HEH1E » 2214162 » 38HESR _ :
FTSHRBERE 1SS 12 5 H B IR BIRANFRS » #T18+ 87230 RS AR » F128F K h7E2 5 3
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Table 4 Precentage of results of hormonal treatments for
induced ovulation trials on Epinephelus fario in
different ‘years (1985-1988).
YEAR 1985-1986 1987 1988
Results A B
SPAWNED Naturally 41.6% 41.6% . 3‘5.7%- ‘ 64'3%
~ Stripped 16.7% A
Eggs degenerated 8.3% - 8.3% 35.7% 7.1%
Over-ripe 8.3% 16.7% . 14.3%
Did not-spawn8 8.3% 33.3% 21.4% 14.3%
Died 8.3% 7.1%
Total no. of fish * 12 12 14 14
A: Fish of agesv4—7 B: Fish of age 3.
o %5 BREEEMEPHZERLE
Table 5 Results of hormonal treatments for induced ovulation
: trials on groupers( Epinephelus fario)of varions ages.
“AGE S |
Results e 347 4 4+ 5 5+ 6 6+ 7 7+ Total
Na‘turally‘“‘l 8 8 11 1 24
SPAWNEDStnpped : 11 2
Eggs degenetated | 2 1 1 1 2 9
Over-ripe - 2 2 1 i 5
Did not spawn 3 1 1 1 1 10
Died , R T 2
Total mo. of fish 1 5 15.16 3 2 2 2 2 3 1 52

» AEREESR » ¥13815263 0 45 58 EQB ?]'451‘%?25 B &Eﬂﬂ ' /7]‘ HNEN %‘PEﬂmﬁ&lﬁjIZE H
E&ZKEBB s IREDBLERESTIT LRI o -

ZEEmEnER

BRAERERMN1985E10 5 F£19884E6 F » ST EMERKS S SRR E » BER R H3.
024mg /kgZE71.800mg kg ARME » HERUTEIR o
1.19854% R 19864F P A SR HARR -

IR FHAMARS2+ 5+ AMER280AFEECAT » AR5 2AFETAANGS » Fil
A#EEALH—RHa » Estrone » 8—Estradiol » @ — Tocopherol + Puberogen5f# » 1 # &
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Table 6 Results of various hormone treatments for induced
ovulatlon tnals on Epmephelus farzo in 1985- 1988

Hormone . , ‘

Results i PUBER. PEAM. APL. GONA. PROG. PU+PE G+PE

' Natufelly .20 3 ' 2 . 4
SPAWNED ~ Stripped -, o X
Eggs degenerated 7 '1 1 4 1
Over-ripe | o 3
Did not spawn - 5 1 3 3
Died - ' 1

37 1 s 1 5 13 2

.Puberogen (from Japan), PEAM.: Peémek- (from Japan)
o A Chonomc gonadotropin US.P.; ' '

 :,_ GONA Chonomc gonadottopm (from chmese) :
V,,‘PROG . Progesterone; PU+PE Puberogen + Peamex, ‘
.. G+PE : GONA +. Peamex '

=7 Eﬁ%&%ﬁ%ﬁﬁ%%ﬁﬂﬂﬁzya

Table 7 Results of hormonal treatments for mduced ovulatxon
trials on Epmephélus fario, by number of times of o
m]ectlon, in 1985-1988. : ST

Number of times
of injection

Results
" Naturally 2(1)* 14(6)* 10(5)"‘ 1
SPAWNEDSt ripped 2
_Eggs degenerated 1 2 4 1 1 1
Over-ripe 1 1 2 1
- Did not spawn 1 4 3 2.
Died 1

Total no. of fish 5 22 19 4 2 1 1 1

*() : Number of times the fish spawned after continuing injection.
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"Table 8 "I_‘he effect of frequency of hormonal injection for
induced ovulation on the spawning time of Epineph-
lus fario in 1985-1988.

Days after 1st injection

. Number of Injections 2 3 -4 5 Total
1 1 2
2 5 5 1 17
3 3 2 9
4 1 .
5 29

Total no. of fish 5 1 -8

£9.424mg, kg 71.800mg kg B E » RERAIHIF T o 719854 > SRAD » EBBURTIE » {H

HPBR A RBERR o ZE19864E4 A FTAREELH — RHas HELA SR » RIEBIREINRE L » L
RERDIIHEITEREYEER ( Germinal vesicle migration) g » Kb 1EEEAHCGH % IE
FUEHIP (R9) o ESAETARZHE » A AZIIEIN o 3Rl BBz R AT » BKE (
198748) 26 » TAFHZEHE » HEPU+V ET 1R SEEAB=HRL  IESEB{H (per-
inucleolar stage)' ZHRMARZEBMRIRENIFHGMMIREESHTE o fAUEELE - RHa
RPU+V ESBEME EENRR

2 BT B2 1986 4E HME SR B

FR19864E4 3 E 11 A T2 INE » ML+ Z30NT » AL OSAREIS0AFM - 1

| RA2ORHECLINS o EHMBR10437mg, kg E43.85Img, kg AWE » EEHEEEHE -

RHa» §—E2 s PU+E2+V.E » E24+VE » PU+VE> %ﬁgem&mﬁﬁ (£10) o{EmLH—
RHa%‘EIEZfEE&EB%sQEQBEKEm (Oogonia stage) K/E#{-1 - HEAL-E2ELE—EA%

-~_3sﬁgmmmm HBRREL A& » RISPREARODRRIS R B E W » HFMERZEM/ARE » TRLH-
RHa}p—-E2H R A 0vE $EMERA » TPU+E24+-VE  E2+V.ERPU+ V. ERIR U RS

RERZHSE » MESEEME S EAHE R RREER o
3 AMALSTE ZITIERE '

FEONR2ESHAIE » BEE2.20ATE6.80A T MES2AASEISSNS o U GHR2ME
AZAE  BERIIATE2BAS » BEFE2EST2ASE « BECsHBE » SR AEEAV.E
+E1+PE » #/#58.030mg, kg &16.272mg, kg A8 E - Bt R MAIEEEV.E » VE+E2-V.E
+PE s VE+E2+PU » LH-RHaRE1%67E » M 5.040 mg kgZ21.053 mg kg8 o &
BERETEA  SEERERBEDARREERE « SPEHHRER SRS TR AEEEE

- BER > EMEARERWMEAR » TRBEMENERRETEL o (F11)

419885 3 FR I HE SR B
SR E6R WAAMA20R » ﬁ%IE%ﬁ%EHE‘JEN% AFORIIE > AER2.T0ATES.

404 27 » BRAS6O6ASESLIAS » HRAMHEFSV.E+PU+PE» VE+PU» VE+PE» LH—

RHa%4%8 » AMEW3.024 mg kgZ18.815 mg kegAME - EHEEETRE » ABSIRSE

- A BER2SIATECCOAT » BESITASEIS8AS » ERKERABVE+PERVE +PU+
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Table 9 Results of hormonal pellet implantation on the grouper ( E, fario )
in 1985-1986. : ‘

Date*

Species**

Age

BW
(Kg)

BL
{cm)

Qocyte

diameter

(mm)

- Hormone

type

Dose
(mg/Kg BW)

Results

Oct.26,1985

0ct.26,1985
Ocrt.28,1985

Apr.25,1986

Apr.25,1986

- Apr.25,1986

Apr.25,1986
May 8, 1986

June 6,1986

July,8,1986

Nov.7, 1986

Nov.7,1986

Nov.15,1986

Nov.21,1986

Nov.21,1986

Nov.21,1986

mm m
b

E.f.

E.f.

E.f.
E.f.

E.f.

E.f.

et
o

E.f.
E.f.

E.f.

E.f.

- E.f.

3+

T3+

3+

4+

S+

3+

2+

3.50

5.00
3.24

4.45

4.20

3.80

3.10
5.60

3.55

©3.30

5.00

3.80

5.90

6.25

3.80

2.80

62.1

61.1

61.0

59.4
71.0

57.3

60.5

67.2

63.0
69.8

74.4

62.5

55.2

.15

.20

.45-.80

.50-.53

.46-.53

.50-.55

32

.38-.47

.50

.20

.25

.15

.20

ESTRONE
LH-RHa
LH-RHa
LH-RHa

LH-RHa

LH-RHa

LH-RHa -

LH-RHa

LH-RHa

ﬁ—EZ

PU.+V.E

PU.+V.E

SHAM

SHAM

15.571

9.429
66.667
71.800

Mar. 6. All oocytes were
at vitellogenic stages
Mar. 14. Oocytes were at

- oil-droplet-yolk vesicle

58.100

stages; residue pellets were
54 mg

Apr. 30. Oocytes ranged
from 500-700 micron in size

- May 2. Oocytes art size

30.200

41.700

50.900
36.300

9.424

19.200

32.100

520-600 um

May 7. Spawned after
HCG injection

Apr. 30. Oocytes ranged
from 500-600 micron in
size

May. 2. Oocytes at size
490-530 um

May 21. Oocytes degene-
rated.

Apr. 30. Some oocytes
progressed to germinal
vesicle migration stage. -
May 2. Oocytes found
only at yolk vesicle and
yolk globule stage.

May 21. Qocytes degene-
rated.

Primary yolk stages

May 21. Oocytes sampled
and were degenerated.
June 10. Oocytes degene-
rated.

July 15. Oocytes were at
previtellogenic stages
July 21. Died

June 10, 1987. Not can-
nulated.

July 29, 1987. Oocytes
were at pennucleolar
stage

June 13, 1987. Oocytes
were at tertiary yolk stage
June 9, 1987. Oocytes at
perinucleolar stage

Julv 29, 1987. Not can-

‘nulated.

June 9, 1987. Not can-
nulated. -

July 29, 1987. Oocytes
ranged from 270-300
micron in size .
June 13, 1987. Qocytes
at size 130-220,um

June 10, 1987. Oocytes
were -at perinucleolar
stage

*Beginning of pellet 1mplaritailon ;

*#Ef

E. fario;
PU.: Puberogen ; V.E : a-Tocopherol ;' -E2:8-Estradiol -
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Table 10 Results of hormonal pellet implantation on the grouper Epinephelus
salmonoides in 1986.

BW

Oocyte

. - ‘B BL . Hormone - Dose
Date* Species®*, Age (Kg) (cm) dl:«z:::i:;ar type  (mg/Kg BW) Results
Apr.11,1986 E.s. 1+ 1.32 445 LH-RHa 22.575 July 4. All oocytes were
: i at previtellogenic stage
) : Dec. 7. Same
Apr.11,1986 E.s. 1+ 1.05 425 LH-RHa 28.571 July 4. Oocytes were not
) developed
Nov. 7. Oocytes at
oogonial stage
Apr.11,1986 E.s. 1+ 1.42 46.0 LH-RHa  42.253 May 15. Oocytes were all
. v not developed and not
. being cannulated.
Apr.11,1986 E.s. 1+ 1.35 46.2 LH-RHa . 43.851 May 6. Oocytes were not
: developed
May 14, Oocytes were at
oogonial stage
July 4. Same
; Nov. 7. Same
Apr.11,1986 E.s. 1+ 1.10 42.0- LH-RHa 23.181 May 6. Oocytes were not
: developed
May 14. Previtellogenic
oocytes were found
July 4. Not cannulated.
. Nov. 7. Same
Apr.25,1986 E.s. 3 3.10 56.2 .02 Oogonial stages
June 19,1986 E.s. 2 1.77 493 B-EZ 20.903 July 18. Oocytes at
i ‘ oogonial stage
Aug. 9. Died
June 19,1986  E.s. 2 1.60 47.8 B-E2 10.437 July 18. Oogonial stage
. Sept. 2. Same
Nov.7,1986 E.s. 2 290 56.1 PU.+E2+V.E 21.700 June 9, 1987 Oocytes not
: cannulated.
Nov.7,1986 E.s. 3 3.50 58.8 .03 PU.+E2+V.E 12.100 June 9, 1987. Same
Nov.7,1986 E.s.. 2+ 2.50 56.7 + SHAM June 9, 1987. Oocytes were
. not developed.
Nov.7,1986 E.s. 2 3.00 57.4 SHAM - June 16, 1987. Oocytes were
) at perinucleolar stage
Nov.8,1986 E.s. 3 3.20 57.2 .03 E2+V.E 17.000 .
Nov.8,1986 * E.s. L2+ 3.00 56.6 E2+V.E 29.000
Nov.8,1986 E.s. 2+ 295 55.7 - PU.+E2+V.E 29.100
Nov.8,1986 E.s. 2+ 290 56.0 .02 PU.+E2+V.E 29.100
Nov.8,1986 E.s. 2+ 3.00 57.8 PU.+V.E. 29.300
Nov.8,1986 E.s. 3 3.60 60.5 .02 PU+V.E 30.500
Nov.8,1986 E.s. 3 3.20 57.1 PU.+V.E 30.000
Nov.8,1986 E.s. 3 3.60 61.3 SHAM June 9, 1987. Oocytes not
. developed.
Nov.8,1986 E.s.. 3. 3.35 58.8 .05 SHAM June 9, 1987. Same
.Nov.8,1986 E.s. 2 210 53.7 ———
*Beginning ‘of pellet implantation; ** E.s.: E. salmonoides
: Puberogen; V. E : @-Tocopherol; E2

: ﬁ-Est radiol
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Table 11 Results of hormonal pellet implantation on the groupers Epinephelus
salmonoides and E. fario in 1987.

BW

BL

ovocyte

Hormone

Dose

Date* Species** Age (Kg) (cm) dl?:::ﬁ:)er type  (mg/Kg BW) Results
Apr.28,1987 E.f. 2 2,20 52.4 V.E+E1+PE. 16.272 Dec.. 11, Oocytes not
cannulated
Apr.28,1987 E.f. 3 3,30 59.1 .06 V.E+PU.+PE. 8.030 Dec. 11. Oocytes not
: cannulated
June 9,1987 E.f. 5 6.80 75.5 90 e June 16. Died
June 9,1987 E.f. 5 6.40 69.8 90 - ~ June 25. Died
Apr.29,1987 E.s. 2 2.18 519 V.E 10.550 . June 30. Oocytes were
: .at oogonial stages;
residue pellets were
) . : 20 mg
Apr.30,1987 E.s. 2+ 2.40 535 V.E+E2 5.040 May 22. Oocytes not
: . developed
Apr.30,1987 E.s. 2+ 2,42 532 V.E+E2 10.041 May 19. Same
Apr.30,1987 E.s. 2+ 2.60 53.4 03 V.E+E2 20.769
Apr.30,1987 E.s. 2+ 2.80 533 05 V.E+E2 5.357  Dec. 11. Oocytes not
- ’ : . cannulated.
Apr.30,1987 - E.s. 2+ 2.92 548 03 V.E+E2+PU. 5.479 :
Apr.30,1987 E.s. 2 2.15 51.4 V.E+E2+PU. 9.767 .
Apr.30,1987 Es. 2. 1.90 493 V.E+E2+PU. 21.053 Dec. 11. Oocytes not
. develped
May 4,1987 ‘E.s. 2 2,20 53.2 V.E+E2 5.000 Dec. 11. Oocytes not
' . e . cannulated.’
May 4,1987 E.s. 2 2.68 55.4 V.E+E2 10.448 Dec. 11. Same
May 4,1987 E.s. - 2 295 57.2 V.E+E2 20.373° Dec. 11. Oocytes not
_ : o ' developed
May 4,1987 Es.’ 2+ 2.75 549 V.E+E2+PU. 5.455 Dec. 11. Same
May 4,1987 E.s. 2+ 2.24 521 .06 V.E+E2+PU. 12.946 Dec. 9..0ocytes ar,
: perinucleolar stages
May 4,1987 E.s. 2 2.75 55.6 LH-RHa 10.291 Dec. 11. Oébcytes not
) cannulated
May 14,1987 E.s. 2 1.12  42.2 E1l 19.643
May 14,1987 . E.s. 2 120 437 V.E , 12.500
May 14,1987 E.s. 2 1.40 = 44.5 V.E+PE. 16.286 Nov. 26. Same
May 14,1987 E.s. 2 1.48 463 V.E+E2 12.568
May 14,1987 E.s. 1+ 0.90  40.2 V.E+E2+PU. 11.111 ‘Nov. 26. Oocytes not

developed

. Beginning of pellet implantation; **E.s.:E. salmonoides; E.f.:E. fario; V.E: a-Tocbpherol
E2: p-Estradiol; PU.: Puberogen; E1: Estrone; PE. : Peamex '



276

PE» MB&R9.652 mg, kgE10.411 mg kgRBE (¥12) o FEQEMES0KRE » HEGHUV.E+
PU+PEEMARIEETE IR » 2BREMBRIIEN ( 0oil — droplet — yolk vesicle
stage) » —REESFEMKEH o VE+PURBME2EZTIE IR » IR IR i
SREIHBRR o MALH — RHaE Q2B A BHE37 R SRMM S 81 » AR E S S = IR
» Rp—REHCGHEFRE - MY BEAARGMETRINEERIN » RE—RIREES=
RERW » BRUKBEIN o EREAN > AEEAZHRIREEZR » RE—REMVE+PE» &

SRR EEIRRERAY (Previtellogenic stage) o FTlL » 19884 4E L ¥ 8L SESCE R AL

» #ALH—RHaRkV.E+PU+PERV.E+PU » HAEZIEMZ KA o
Bt ER

719314 Houssay M TEZMINA Y (hypophysation) LAZK » kR4 58 12 FE FIF 2RISR

® o BRETEHE L BATEERIRSE (zonadotropin) » AIEMTES ( pituitary) »
NSRBI (human chorionic gonadotropin » HCG) » W2LMEXBERE ( luteinizing
hormone » LH) siisgsE (follxcle stimulating hormone » FSH) % » HRE{R R EEEAER IR
 (BIFHEREHEE RSB R T RE R EFRAETEHEER » RPN RAET R
A% FUERTERAERA BRERAT AR —EEE AL O o BEEEE
ZEBRIAIER » EEREEERE - £+ » HHCGREMABE S ARERERZ

BRRY > mBEZERTE  FRURHZE - Al IR - HERES - SR RE - SRRy

ARFARNBTENARAZIINERE - SEFORNEPHLSIRIIER | ARADNRAKRK
RTEEEMRINERERE]  2EERE  EUTRENABRE RS CEEZ EMEEM o
T SREE R IRFE420um bl b BREE = SR SHARN AT HEAT A R ZE R » B LABIBAA % BB - SRERBERE » AT
BERXYD » MEEINEREIEEME o TMIRB/NE » INR600um » HEFFTTSEIHRERS
By EXMBEHERNERS » MEEREFRRE » RRAERIBIEIIE/ NS 20umBRER % » %
RIEIHIES REFH R THRCEMHRR » BB ERMAERER o
MRS - BIR ~ AR - B#FaﬁFﬁﬁ&ﬁ%ﬁ%ﬂ%ﬁ?‘&jﬂﬁﬁﬁﬁﬁ@ﬂmﬁ » T
HHEE » RERTFER » RRARHRHCGE A A Bpuberogen » fEMZAPL » 4842 Gona.
» RBRHAZERS « WEERMBETFEIZMR o ERHUNMBRTENGESHEENESSH » IFTHK

RN S SRINEHA S T  FEARRIIR T » R AREME S EE I¥9.:203-3c3 5

FIRRRSRD » SRS IR SN » {BINA B B SIMIIUE L2 TR » TRE R B hS Z  B  1
§F » ML IIVIAEIT RS K (final maturation) PEEY o A7LL T B5EBEE (8 HEDD B B 1L
5E6H (RIRRRE) BEMIFE  SERBEA » SMEEL420umBl b » BARE » = HHCGR
LISIRE1000IU, kg BW » H5IRIRE24/NG » 2B3REHBE o ﬂfit@ﬁﬁamzfmmﬂrﬁﬂﬂ
R450pmp | » HEEHIEI000 TU /kg BW » 512538t » FIEA/NERRE o
EREFHEMENRBTHEMUHCCRE » (554 R MLH - RHalik > AT A £ R
SICIICHOND, T EAELITB R AR MBEBHE NS - UEHAS REsREREN @ @
EFRFZEE (stress) » GUTTETENNSEE » ERELLR (pellet) MARBNTH BEE
KRGS HREEERRMFR (Crim » 1984 > 32 > 1988) % » piLl (RS I AT AT BEAUR 18
BRERBEREASE—ER ¥ o 3LH— RHaz + B B0 T L AGtHE & St
» BURSER TIRGtHII S 3 » ETTEEINEIURL (vitellogenesis) 5% Ash RkSN » AHEAR
8RR (Cyprinus carpio )™ +» A (Saimo trutta)™ BAEEZNTHE » XLH - RHa BA#HH5
HERQDIRE » EELSAMMERS (cholesterol) BREER (pellet) ™ MARE o EARBIIBHEA %2



%12 1988 £FEEH BEHER 2 B R EBERR

Table 12 Results of hormonal pellet implantation on the groupers, Epmephelus
salmonoides and E. fario in 1988.

BL Qocyte

. . BW - Hormone  Dose
Date* Species** ./\ge (Kg) (cm) dlzz:::::':;:r “type  (mg/Kg BW) Results
May 6,1988 E.f. 3+ 4,60 64.1 .46-.47 V.E+PU.+PE. 9.913 May 15. Oocytes at size
' : 430-500 um

June 30. Oocytes at
i _ tertiary yolk stage.
May 6,1988 E.f. 3+ 3.76 62.4 .12-.20  V.E+PU.+PE. 9.973 May 10. Previtellogenic - -
oocytes were found.
’ : June 30. Same,
May 6,1988 E.f. 4 4,75  64.4 .50 V.E+PU.+PE. 4.463 May 10. Oocytes at
tertiary yolk stage.
June 29. Oocytes were at
) : size 200-300 um.
May 6,1988 E.f. 3+ 3.40 59.8 .33-,37.  V.E+PU.+PE. 6.294 May 10. Oocytes at oil-
: : droplet-yolk vesicle stage
June 30. Oocytes ranged
from 250-280 micron in
: . . : .. size
May 11,1988 E.1. 3+ 4.20 643 .06-.12 V.E+PU.+PE. 3.024 June 29. Oocytes at
. - > oogonial stages
May 13,1988  E.f. 3 2.87 59.7 06-.12 V.E+PU. 15.000 June 29. All oocytes were
. at previtellogenic stage
May 13,1988 E.f. 3 3.40  62.2 .06-.12 SHAM June 30. All oocytes were
at previtellogenic stage
May 13,1988 E.f. 3+ 3.80 61.8 .47-.63- SHAM May 16. Oocytes ranged
' from 430um upward in
size
May 18. Oocytes degene-
rated
June 30. Tertiary yolk
: . . stage oocytes were found
May 16,1988 E.f. 3+ 400 62.8 .20-.50 V.E+PU, 10.400 July 11. Oocytes were at
B : tertiary yolk stage.
July 14. Spawned after
HCG injection
May 16,1988 1. 3 3.66 62.4 .06 V.E+FE. 14.290
f

E . .
May 16,1988 E.f. 3+ '4.40 65.8 .06-.20 V.E+PU.+PE. 14.091 July 11. Oocytes ranged
from 400-420 micron in
size '
July 15. Spawned after
’ HCG injection
42 61.8 .40  V.E+PU. 8.889 June 30. Negenerated
60 66.1 .20 V.E+PU.. 7.043 July 11. Oocytes were at
© tertiary yolk stage.
July 14. Spawned after
. HCG injection
. 3 3.50 61.8 .20 . V.E+PE. 18.171 June 30. Oogonial stage
f. 3+ 4,12 64.5 .20 LH-RHa 8.422 June 29. Oocytes were at
tertiary yolk stage.
. July 11. Oocyte over-ripe
May 23,1988 ~ E.f. . 3+ 470 65.8 .12 LH-RHa 10.128 June 30. Oocytes ranged
. . from 260-380 micron in
size.
July 11. Ooccytes at size
450-800 um
July 14. Spawned after
HCG injection

May 23,1988 E.f 3
May 23,1988 E.f. 3+ 4,

May 23,1988 E
May 23,1988 E.

May 23,1988 £ 3 270 56.6 .12 V.E+PU.  18.815

E.f

May 26,1988 E.f. 6+ 8.40 813 .20 V.E+PU. 3.405
June 10,1988 E.f. 3+ 4,20 62.1 06 - June 13. Oogonial stage
June 10,1988 E.f. 5 6.45 70.5 —— June 13. Not cannulated
May 24,1988 E.s. 5 6.60 75.0 .. .06 V.E+PE. 9.652
May 24,1988  E.s. 3+ 4.00 65.3 SHAM '
May 24,1988 E.s. 3 2.54 53.7 .06 SHAM
May 25,1988  E.s. 5+ 6.70 75.8 .15  V.E+PE. 9.970 May 30. All oocytes were
M. 25 1988 . ) s : : at previtellogenic stage

a .S. . . .
JU")é 3,1988 Es. g ggo 7§2 20 Y_l_?,fPU +PE- 10-411 ‘J’une 29. Not cannulated
June 3,1988  E.s. 5 6.10 74.4 . ——— une 30. Same

*

Beginning of pellet implantation; **E.s.: K, salmonoides; E.f[.:E. fario; V._.E: q-Tocopherol
K2: ﬁ-Estradiol; PU.: Puberogen; Fl: Estrone; PE. : Peamnex
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R > FFEHMLH — RHaZ S8 B B R » #ft8—E2 » VE+PU+PE » RV.E+PU#
TRREZ TP B » RETIBE o R FRMEA land locked salmon: 4T#@(Crim et al 1983
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1985) ZH & » /FUALH-RHaZz BN FEIRE L A £ BER - AFEEEEERPRAEATY
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HCG (human chorionic gonadotropin) Z:78 s {ERR AR (Lacanilao et al 1984) @, 8
¥ ALH—-RHaRLH-RHa+17 a—MT RIZBRIEHEE (Lee » 1986) @, s E e AEliquid
Herystallinez 172 —MT RME E AR » EHRP T LH - RHaZ 3% » FERIEE Z 1
AL BNFfESRAERERENTIRR TR EEK

 REA MR EEE NP RIS RERGELX » TREEHEER (Cue) KEMHEREHE o
BAEUEHREEAN  ERASRBRENCZER » KLREERBTEX—EERE—EEHIUL .
FAT o A E RSB ARSI R R 9 » Sk RPUTESARS IR LH — RHa7RE(ERIREE (
Crim and Evans » 1980 » AREBPALRASNE » HREERAEBREABYZ HUEH
LALH—RHa#ll » % SRR ESES B EESIEN » BT A IR T S E
> HRATHREEATRIEINLAZA » BEARERRA » REIHBAEE (_6) » AR SRER
BRASARMBIEIEERNREE » EEEETEYS/INRPEERIGZ AR - .

EERERBERCZOHPOEARPRATRERZER » ERNELHARIIRAERLZ

BERNREEREEFIAETR ZYIA » JREN4 A 25 B RS HEEE SRR » BIRAREGEARR » T

RSB RIKEEFMIRIR » AR THMRIEER (pellet) FERBBHLHRIRROMHEERR »

BRIFERESABEGZEBEBI > ABEBIHEE (Cue) » THEREIR o :
. %-ﬁﬁﬁ?ﬁ&%#ﬁ%&k%%ﬁﬁﬂf%ﬁ (pellet) ZHREUREHE » BUEAERER
BECEHELEERE O% Y | Fas - GREAEHRRERRASE % - fMllee (
1986) plsilastic tube FEELH—RHa+17o—MTHREREARPIE R » X LUsilastic cap-
sulestestosterone A RIS R ATHIMKAK TR 4GtH (Crim and Evans»1982) *° o gt
iz pellet BIRE LVEE—SEFEYN » Lsilastic. ube KPS EHBERESRE—E » BRETEN
BREE RN pellethy - AXRYEMETERE » 52 %2 FBHCGE AR B ZpelletThRK
T HAREREES Rpellet ZBRPIMAITHIN® o Xi¥Sherwood et al (1987) HiZH
ﬁﬁiﬁt%{%Eﬁﬁiﬁﬁﬁﬁﬁlﬁﬁﬂﬁﬁ%ﬁm@75%Z§nﬁﬁﬁiﬁlﬁi§tﬁﬁ§§€ﬁ95%%ﬁﬁ
» B HESRRTIM % {2 MR R 2B (ovulatory surge) DA{RAEHEIREA o KRABRELH -
RHaz RER S BER5% @ MiksRIMEHRER TR A MIMMIERAES SIS Tfﬁ;fﬁﬁi#{igﬁ
» PEEFHCGE R T REFE A AN » AIRER BRI - Fill » EREES B ZpelletESTE

{REHIZ A » ERIREERBE - GHESRHEEZHE  ALIERENSREZEASBER o
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| H - ERZHAEEE BRI B AKINEDL » BRESEEZEA L » SRALTFMINUE » HFIRE

RERSEBE SR AT AR » BN R BRI S ERIRE &R & T FERI RS ©

T

MFAEE A RRIERA - %ﬁ&Eﬂ%AI%@&%&%ﬁﬁEEE&ZE%W% ’ #%ﬁﬁl«){

- EHTAREEEF AHCG » LH—RHaREstrogen$ 7 B 5e 5 5 #0 5E SUBABRPE IR 5014 »

#1985 ZE 1988 F F BT B RAE BB ARG RN T ¢
— H TN » JIR400Z2600umE » HELIHCGHER: » HIf91000 TU kg RHSHE » RRR24/\R
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_ﬁ&sﬁﬁﬂﬁﬁ%ﬁ‘mm » TIASEAME S » EITHEMEIR L0960 L ©
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FLEIRRSSITHEES » IS EESISERIA RSB E » 25r BHL P73 ~ 45{&@[1 ) 3§+E
FE4~SHEREW -

ANSEAERERNGARR » HESESELLH - RHaRPU+ V. ER BB EIE RATIR o B AR
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