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Induced sex reversal of grouper(Epirzephelus salmonoides;

Epinephelus fario). affer implantation of pelleted androgen

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

"The groupers (Epinephelus fario; Epinephelus salmonoides) are popular maricultural. fishes

and commercial important marme foodfrslres in Taiwan. For the purpose of solving the shortage

. and uncertain supply of mature male from the wild, research effects have been directed at implan-

tation method for induced sex reversal aimed at achieving self-sufficiency supply of mature

grouper. Six androgen hormone therapies, pellets containing 17£-methyltestosterone, test-

- osterone, testosterone propionate, mixing androgen (17£-MT+testosteronettestosterone pro-

pionafe),' 17£-M_T+HCG, mixing androgentHCG, were tested to determine the best treatment

for inducing sex reversal in grouper, and the results were summarized as follow:

I

Females (Epinephelus fario) over 3-year-old can be induced to sex reversal, and the rate
reached 100%, with- pellet implantation of 17£-MT at the dolsage of 26.9mg/Kg BW to
117.97mg/Kg BW over 102 days duration and the value of GSI is 0.0311. |
Epinephelus salmonides over 2-year-old can be induced to sex reversal with pellet implanted
of 17£-MT and mixing androgen at the dosage of 10 mg/Kg BW over 2-month duration, and
the value of GSI are 0.0179 and 0.0254. | '
Hormone of mixing androgen is the most ef fectrve hormone therapy for induced sex reversal
of grouper, and the effective of induced sex reversal sequence are mixing androgen > 17£-MT
> testosterone propionate > testosterone with 10mg/Kg BW androgen over 74 days duration.
Comparrson of the dosage effective for induced sex reversal with 17£-MT treated, and the
results were 20 mg/Kg BW > 10 mg/Kg BW > 5 mg/Kg BW. But, that is no difference among
three dosage of induced sex reversal effectrve with mrxmg androgen, and the special ef-'
fective according to treatment duration.

Epinephelus salmonoides can be induced to sex reversal and the rate reached 100% with
pellet implantation of mixing androgen+HCG and 17£-MT+HCG at the dosage of 5mg/Kg BW
to 20 mg/Kg BW over 68 days duration and the effective one is 1nrxing androgentHCG ’

- >17£-MT+HCG.

The sperm of grouper are 2 to 3 um in size and activity good in initial 10 mmutes whereas
is added sea water. The sperm movement stop after 90 minutes later and the number of !
“sperm is about 8*107 /ml semen.
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amuimaEzxm %Y, gayuprrEaEsrATEREEs T OO0 NERR

B R (Androgen ) WAOMERA TREGHARMHEEEREAYYY) . perrER
AEMRES  RERAER » AAETE  ZARRREEAK > T OREERBE 6T
Z%ﬁ%(aMmmﬂ%i%&Eﬁ@% s gRes—"Y", phennmEn-_pRE
RER  SE% 2 EALILE (%, 1987 )" ) BRI - HES 2T o

FH R TR M B b A E%#&EﬂﬁAI%E&%&kE%EEmZ%E%ﬁ
( Chen 1977 ) o Bl » AUTLIB 552 5 BB E B A » A Bh22 B Bk BKE 1 A6 2R AR 28 A0 » A& B

B ZB M TR RN AN BFREBZOBE ) SAAERER  THMBABRER

Wath R e RIS N R BPY » (ERR SRS » RRBEAY « JAKE » 502 5 A& R (
Stress ) Ak » RERARARE » EEWBHEZHS ( Billard et al 1981; Lam 1084 ) "
» HE HREETELY  RYEF— o

A ( implantation ) BREARRRIRERME HMEAH 2RIz e '? 00000800
 MAKRE » AHERERZATSMEALLE » RELR » RBEME » MED D » RAK
> REBHRNAETERZ IS ( Stress ) (£ » LTHD BRI o 45T 55 0 B SE
BAETCE T A BB A BB AR TMERIG Rt RN ( pellet )» LUSHE (implant-
ation ) ik + EREXIHE A REEAY > JAELI—KIRE » BMEH R RIBARIBRIK » T BIR R

ey e

W HRye B 19854 12 AE 1987 £ 7 A LB BGH ( Epinephelus fario ) Mg M 5 & (-

Epinephelus salmonides ) BN » #ATHHEEREEG SR ER ’ RROAFEERE  E@ERD
FRER o ABMSSERELUEMEY ( implantation ) B EE SRR i & 5% > 2 o

- HPE A

o .
1985 4F 12 A LIRIBRRZ 3 T M B ( Epinephelus fario ) 10 B> FIHE2.86 kg +

0144 ke o 7 SR 57.66 + 0.504 cmBEBA o 1986 R 2 BHR 3 M2 LU HE ( Epine-

:phélus salmonoides ) 16 B » FHIH8E 1.60 + 0.147 kg » IS 47.33 + 1.319 cm BHH
o B¥E 1987 £ ZHBMA AR -2 B BHE ( Epinephelus salmonides ) 20 8 » FigMER
2.17 + 0.066 kg * TR 51.63 + 0.498 cm o ELHBRA A LS FUIRERRK ZE T LA BRRA

o

Fik

BB 2 — Phenoxyethanol 300 ppm EBEE » F & A B2 ( Pellet ) » LA

AR ( intramuscular implantation ) * WEERMEA » SEENERS 2 mm » BERILFHE
FIESHENE (BHEERBES AR DEREFARY) P ERENE 1 cmE > BRS 25 me
P BERUAREREARE » XRRALUNRHE B BOCE 10 54 65 E50E 8 LURIE 3R

SEER o

ﬁ{fﬁﬁ%ﬁ ( Pellets )u%ﬁ@ ERSAR  OSPEZEE( 17a —methyl testosterone
) s BAEE ( testosterone ) NEEZE & ( testosterone propionate ) » s BEHEMFE (17 a—
methyl testosterone+ testosterone + testosterone propionate ) » EPE%E]EEI}DHA&&%?%&?
( 17 a —methyl testosterone + human chorionic gonadotropin, HCG ) R & et K hnfa etk
BBE (17 a—MT +T. +T.P. + HCG )% 6 & » SLURER ﬁ‘% FMRA S EERES R Z R
HARHRME .
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) g} » bl Boulin's solution EIE » AHEEH » HH6 — 10 um o B H & ERe 0
T R A R 2 0 CE AR TARR B BEFR R Gomadosomatic index, GSI ) , GS1% = &£IRE

(gwﬁﬁ(g)XNOoﬁ%ﬁﬁﬁﬂE’Eﬁﬁﬁm(lwm)w’g(1%4)mv§( 1986

)0 R RSB | BV BNARER > UEIAREEE  KENRRARER
 EEBRERIRT  MHRMAXE - |
| = xR
—EEAREEAR o o
s L ( Epinephelus fario ) ££1985 F£12 B E 1986 4 A » D17 a—=MT (17a-methy
testosterone ) M » HEAEBIR e 26.91 mg/keg BW X 117.97 mg/kgBW > EY S kX
5.760 mg/kg BW » % 39.525 mg/kg BW (#17.6 %% 78.5 %) RERME1IFR KR1E
;ﬁ(Nm3)ﬁ%$%%’ﬂﬁgﬁﬁﬁﬁEQZﬁ%’ﬁﬁ%ﬁE48%&’aﬁﬁﬁﬁxﬁﬁ
B > 75 102 KRLLERS » RISE2BREER - BIIE 100% $#GS 1FBAIL 0.0311 + 0.0055
| m%%&&%ﬁ%%ﬁ%%&%%&°mmﬁﬁﬁ(AmwgsMcmmmnm)ﬁﬁﬁﬁﬁ%ﬁ
ﬁﬁ%@Zﬁ%ﬁﬁﬂﬁﬁﬂﬁﬁﬁﬁ%mmmm,rzmma,p=wa4">p<,v,:1
w:ﬂ,P:onl>=mzsoﬁﬁﬁﬁ¢m¢051ﬁ&%ﬁ§2ﬁ%mﬁﬁm%'r;—mm
JF=2849**>F(V, =1, V, =7, P=0.01 ) =12.25, 7 77 P 0 B B R O B S R R
ﬁﬁgﬁGsrz%%$@%p%ﬁﬁa%mﬁﬁﬁm@mﬁﬁﬁﬂmwwzms%Eﬁﬁﬁﬁ%
ﬁi{ﬁﬁﬁZﬂE%ﬁﬂﬁﬁEﬁ%%ﬁko%GSIZﬁﬂﬂﬁiﬁﬁﬁﬁﬁ%Zﬁﬁo
YR e -
%P8 1985 £ X 1986 FEERGESERRYEE > 1986 F 4 AE ARVAR (Epinephelus
' calmomides ) Z(REHESEE » ETA LI 17 o — MTIREFTRAIBEGE] » L RGHTH

mﬁwﬁ%ﬁﬁﬁﬁﬁﬁ%zm&oﬁﬁﬁ@ﬁ%gummymgmwémHg&gBW%ﬁﬁ-

, ERSR 21 K83 K » MUBHAR  RERME2FR « LL17 a ~MTR 2 &R 10.63
mg /kg BWH 40 mg/kg BW I 2B R ER » HUEHER - EEER L 60 KL _HEIT » 39 X
ST REa g (&) - R B 7.453 mg /kg BW RTEIREEBEE BENE
HE B o MBI %2 GS 1 FIHR 0.0179 £ 0.0021 © .
" Il testosterone EMA » Al 11.05 mg /kg BWZX 36.34 mg /kg BW> EEEMN 38 2
75 F » B 18.9 F 100% » AYEWHAR > e RABBWRZF RIMMREE » GS T F350.0170
+ 0.0012 o FIRELEEH ( testosterone proj)ionate YEE BIER10.27 mg / k g BW '&
23.92 mg/kg BW » RERMS 9K 75 X RKESFR9.2R100% I B 2 P AR A
nEsIE VIR GSIFHR0.0127 ° :
, A HE P ( Mixing androgen ) i » i 10.55 & 10.64 g 7kg BW o Bef 74 & 76
R s GildE 59.7 B 54.0 % » HABHERREMT » AGSI £50.0219 & 0.02900 ¥ R A RIAR
@A 1 0 GS 15378 0.0236 & 0.0024 ©
| mﬁmﬁ%&&ﬁﬁﬁﬁﬂﬁﬁ%’uﬁﬁﬁ%ﬁunm/kgBWZME’75%%@%@%
) i B DU & RetER ( Mixing androgen ) >EHSEH( 17 « —MT) >RBEER (
" testosterone propionate, T. P. ) >BILE M ( testosterone, T. ) o BEB B $E'JLL T. >
T.P. > 17 a —MT >M.A. (Mixing androgen ) ° GSI RISM.A. >17 a—MT > T.P. >
T. o Fibl * Qﬁéﬁﬁi&?%%@ﬁﬁﬁﬁﬁﬁ&&%& ° .
1987 £ 4 AET BT AR 2 R e R B EARESER (M.AD R P A EEE
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(17 a~MT) & 10mg/kg BW » RE 15K ERAHE » $1 Bts 2 Wt FHFTRR AR
~ BRERERY » BRI R IR ARL B » BB RERINE 3 PR o BL17 o — MT R

3EMES > LB 20 mg /kg BWHERE > 10 mg/kg BWAHAEK > 5mg,/kg BWESET

SEERFN BT » AERBERELEWTE » GSI @t 20 mg/kg BWHEEE o
R A RS (Mixing Androgen ) B3 » 3 MERIBA A » (8PS 2 5 5 DR R
ABGE  BIBRKEELEM 5.4 mg /kg BWRE» 68 REE2MIK » AR EME S »
ERELRET > GSIR0.0367 - H'10mg/kg BWH 4.9mg/kg BWRIEHE 2 8% 69 %
& RAREET  MBBRKFLSF IR 64.2%90.8% » GST S5 0.0278 & 0.0177 o
LRI IHCG ZHAL ( pellet ) 2B » EMEMB (DL BIEMERKMHCG % » B 5 mg /
kg BW: 10mg/kg BW > 20mg/kg BW » %3 FHifIZAISRESZHBINE HCG =

© OMBMA > HCG Z3EH (pellet ) ZHEBE SEHEF LT » ABBEE 100 mgzBE ha

5000 1U o EMT + HCG R A. +HCGRHE » 3 SR BE 6 51 M 7 68 %&ﬁﬁm&ﬂa |58
B 100% mﬁml&ﬁgwmdr HCG LI/ & 9.5 mg /kg BWZ72.6% , A.+HCG L e
WE 21.9 mg/kg BWZRIK 76.5 %RE HGSI @ﬁﬁﬁ%%uﬁﬁﬁﬁlﬁﬁa‘ZﬁﬁE MT
+HCGA 0.0328 » A.+HCG 15 0.0363 - T 3 @A fﬁﬁ&%ﬂbﬁ% IZENMZBER - BT
' ¥ 17 a -~ MT ISR &4 10 mg /kg BW » REAKSER (M. A.) AR 5mg/kg BW
C o 2EANLERE  RURIHA  ELEMHCCGAIEAKSE » RUBHKEL » T HE SR n
HCG Rt @8 2 B RALIA.+HCG ERMT + HCG o
ST T rd = ' :
REAEEREBEZHAFTRIZHET » jvJ.\ﬁ 2E3 psm o BUBWZMA KBS » 37+
TEENRE » B@RE » +5EE > TS WETELE 90 SBEEIFES > SHERTEE,
.wﬁmﬁiﬁwfi 8 x10%.» T o
ﬁ?ﬁﬁﬁ&Z%ﬁ%%ﬁH%ZﬁﬁEﬁﬁﬁkﬁﬁT’ A5 W R EP&‘QTHE%M&HRWJEH%&% (
Gonadotropm ) A RRIBRBRIER » —R BB Oogonia BT » Wt BRI IRE T B4 o ° H—
FRYERR ) BRI AL PR P 2 AR SRR ( Leyding cells ) » 5 WHi##% % ( androgen )» JJE#‘J?%&
AEFERETR FHEER ( spermatogenesis )o ﬁﬁﬁﬁﬁﬁﬁl%ﬁ%éﬁﬁ#ﬁi&%ﬁfﬁﬁi( Cue ) }EE
2AEATO"  NEERRERE—EE% (Lam, 1982 ) D) A TRESERA MBSt L AEEL

BERUERBEEET  BTRERREAMEGCRER - RAWHBLOMR -~ B EH S HEEE

B E PR R A T b R IR PRSI RIS F B o MR ET I b s

BROMSR ( Chen , 1977 , 3 ,1986 , 1987 )» M AMF0EREY > 80 RIS F5 Gk »

mER AR AR RKEETR— REHY TEBRAZEERRYR » T A
Rtk RBRAMEDFT R » FTRBBEAS o FLISE ( implantation ) ¥ Al 8535 IR F P
o MEEAENEER  MERAEERERE | KO T » TRAKEFESFHEG ( Stress )

HBRANIZYE - LR 2 RIR RIS RHEREFTRAR - LOREE - THER

ﬁﬂ?’%EfEE 145mg ( Chen 1977 ) » HEAHE 158mg (ZE , 1986 ) » %%EBE? 104mg (2,
1987 ) » LU 55 » HEVAELR EUEHHE 26 91mg / kg BWENT » (S EBELL 17 o« —MTHEA
10mg/kg BW ﬁAmiﬁ$5mg/kg Bw, 17 a—MT+HCGﬁ§lQ 5mg/kg BW, A. +
HCG i 9.5mg/ kg BW HTBIARKTF MR » MEDEAREZEN ( pellet) LABES

. BIESE s BT B O RZERSE o MUKEREZ 17 a —MTHEA ( Smg/kg BW ) Al K

DRZERI  BREEFTHATEZBEES N5 mg/kg BWHE 10mg/kg BWZR o
e E AR R B R R S R B o BRI A T B R o TR o e
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HAA T BRI B > LI B R E H= B R ( Tilapia mossambica ) B6 B »
RER5R ( Oreochromis niloticus) B3 AL L™ » HESETIE @ Bl » 7R LT AR BRS
H o @ EHET 2 B (Chen 1977 ) » HEAAHEREB 4 8A (%, 1986 )+ U HHEARMEHE 2 B
(3, 1987 ) B TEEN » BLUBE FY% > REERE 2 BAXTEIMBB A o TEL B
R 184 A 0 R B8 FIh L M SIS B2 fR o BRI » ACEEL AP WS IR 7 2 (58 B » 3
A R MRS A WY » LAY SR B YRS REID & BT T R o

RBERB( GSI ) THBAMEREREBEZHREE » G AGEERESLE) > &
BRISBOE » JemcB D » RS 0.29 Y s s 0.16 — 0.4 MY > @EER A 0.11 — 0. 30
2" o RS 2 EE T B 0.0614 — 0.511 B ) AT REHBHZEREE GS [ BL
0.05 AT » g GHAS 0.025 "0 » BILUMH AN BBy FREHGS1S0.0341 » U E X A
0.025 SO BRI 2GS 1ML > AEEMEEL SIS  AARER » ERMHCG Z/E - &

GS 1 EHMBFHER - BURE MHCG BN W82 (EF SATHRNE A WS » LB MBS TR

BREAR  BOBHEIIFEE
ERNBEREAWRR A RN AR B EES Y . AT SRS B8R

IR » AR R BOBREE » 2117 o — MT 538 98 SO0 FS0S FIE 4 I E (GTH)

ZfER ( Crim and Evans,1979,1982 ) ' » B3is s N S @SATE A o RATBHH S

S ERENE B R AL BRAE ( Lacanilao et al 1984 ) % » it BITEEA SPH(

salmon pituitary homogenate ) » SG— G 100 ( Salmon gonadotropin ) , HCG ( human
chorionic gonadotropin ) » M #RKXMLH—-—RHa X LH—RHa + 17 a —MTRI B RIE % & (
Lee, 1986 ) w_ » BB liquid 2 Crystalline 2 17 a — MT #)345 AR BENK o X BB T4
RHBREHTE » ZRRARAEARAZR s HRETRI 2B R 02 27 2 7] DB HREH 5
DEH2ES » BAF+HCG>17 a —MT+HCG>M.A. >17 a—MT>T.P. > THHET4H 17
—MT , T.P. , T. 3 BREMEREL 17 o — MTHEHBAE » Lofts et al ( 1966 ) * , Borg 1981
)® , Weber and Lee ( 1985 )B_ezm'é’tﬂ 17 « —MTHE & , stickleback, fundulusZFHER Tl
REHES—EBHER - FBREEHE (T.P. ) REAR(T) EABRTMELSREMLEGH S
DA BRZFINERBFZEE  ERESZEHERARE  LRBREEHE (T.P.) 5 HEEE
B BREX » T TREOHRBBFEATRNRERREREITHA » T RBEEREI SR -

WEEBERABEBRRMNNY > HAERES ZEH kR A% AEERE B (
Stress ) M RNBENIZEE » ALIFER ( Pellet ) HMALRHESHRELAE ( Crim 1984
) LU 1R I B S 1S R A B RS 5 — %" » f1LH— RHa Cholesterol
Pellets fiA land locked salmon, T #8 ( Crim et al 1983 )03) , Atlantic salmon(Crim and
Glebe 1984 )(1& . Sea bass , rabbitfish ( Harvey et al 1985 )ez' LinsEg Rz A HEE -
TLUEAE 5 REE R » TR pellet 2R BURMF S MR R FHE BRA » KR BHHE R
RN (Pellet ) » HERABRERE  EZERVEE » PN 4 BEHM GBI Silastic tube
P& Testosterone ¥ R IEIEPIHEHME » BREKEHE 8 XEBIEL » R KAEEH » (B3 Lee (1986
) Ll silastic tabe A% LH—RHa + 17 o —MT #W{EEF H REKBEK - X B » XA Silastic
Capsule & Testosterone 8 A 4 #f5 K A7 #134A% FI A& £ GTH (Crim and Evans, 1982 ) © »
BRI FRRTH > TN A A RS RERSE » AERE— S5 o

iz AEBROHHEEEARNEEAHANESZDHRER  URHUEEBKEREARE
SRUHAARE TR AEEAHSHZRIKE NG » BIKEEE » BB ERRBEE » R
RiEH s BEFERBERBEMEBEREELAA ) BHEARRFIEREDBETRE » 0 9K B s
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