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% DR A B FERERRN A T C b SRIAT k% P & 5
THIENEECHL, LidoT, BIPEWE c/h
RIRACHAAR AT 4 A THEHNC L BRI
PR AN E | LN R AN S 2 R (R MR
Lk,

TR, TV ORIVEFESC L SPIBEHER I
HCG (b Mefmesve ) MHvoh,
PRIBDSRA SN T 5 (A - BEH1971, HERT61981,
M 51993 « 1995) A%, AT & WY kv E
BWHETHLPEIDEINE CHRI TV AW,
VLR, SO BHARE & HRI RIS A R R R Y
EVBALEY (LHRHa) #Hwsh, vasL
A et (RHH1978) 7 (Bi51988), =
4 (Bl51992), 574 (RHS1997) ol
Rlan, Zopdk, BRMREREIB D H I
BERTVL, 7220 Th, S7%E L RIUET
P& RIS IZAT S 2 ol2id, SR vE U iS I L
5 BRI T 17y, NS EE e LT A L
AR RIRINIESB B TH 5.

F 2T, AWFETCE T o Es et AL
RN L B RASHIP 2 RMcBeZ Ex HIE L
T, PEIEATZIERT Lzt d flv Tl e v
Fe 502 & B Rl R W e AT L A,

HEB & O

A s L URAER

19944E 45 & UF19954F 5 F I SERIEE A & KM
(UmefR) ZWEAL, IV Bt Bl i 1 A V1 381
BT IFMEFTER L REHRA (488) 284
E LTV iR oMEEREHTH AT T 4
Y, LRI BSETINIC £ A BRI 10,

[ kA I LR 21T /2, 19984 (199448
HERAMEHAD OBRBRCIX19974ETL A 1S H (2B bakiliz
WAL, 128 1 B2 519984 1 ASLE (ke viks.)
T oMM, EHALE (161, 8D : HHHIE6 . 30~
22:30) BLUMEELE (19C—E : 19T F CHIUK
T, 19CHRMER:) 217 o 7. F72, 19994
(19954 pE M) OFRBCix, 199842108 29 1 io b 1
AMZIEL, 128 1S5 28 9H GRuveriks)
FCOMIMILI9984EBUR & MMt B H AL, JniRLEL
%fTo 7z, Table Lot HEY, RBALE,

PRI, BEWGEE, B L UUBMLIREEE R L A, REE
(condition factor, CF) R F oK TRe 722,

CF=(BW:g)/(FL:em)*x10°, 199843k C o st
o5k (B < 19, Mt 6) OFWRIE, #mE, M
W, MEIREEENENT718mm, 8.19%g, 22.0,

BLUT2um Chot:, Tz, 1999ERER TR

W, PRSI 2 N EFNTE2mm, 10.11kg, 28.7,
BLUT6um Td o7z, A C oM HH
OFFFET N - F 73 - A4 h - BAEME (GEbe
A A4+ FUNE, H#ESHE) £2:1:1: 4 08E&TH
¥BL, BEEy I VA (BTREYSABM, -3
4), TAIFHFodAn CRIETA512000 v
F, HEZ 5742 7—X) BLEUTT74~-FF+14 (A
FAN, =L F L) RRINE LB A R
MLy vy, 8 EMERAEH L F, B
LIRABIUERED & R VR G E CoOMBIE, HAo
BRI rh o SRR A B CHERE L, INE ol K
#lEH00, E¥YIVEH (2XFZaFh— b,
I=HA) BLUESYI L ChH TN iR AY
A H O H &3 IR L2,

Table 1. TFish data used in the present study.
Experimental Number Fork length Body weight Condition Oocyte diameter
Year Sex .
group of fish {mm) (kg) factor (um)
1998 HCG injection Female 6 715:£33.2%  8.264+1.4  22.5+1.3 723+33.3
HCG priming Female 6 T11:£11.2 8.35+0.8  23.2+1.7 7154372
LHRHa implantation Female 7 728-+26.8 8.16:1.2  21.0+£1.2 701£38.1
- Male 6 716+19.7 7.97+1.3  21.6%+1.9 -
1999 HCG injection Female 8 7494217 10.10£1.1  24.0+1.0 718+36.2
HCG priming Female 8 748-+22.7 9.73+£0.9  23.2+1.7 705+£36.5
LHRHa implantation Female 8 765+11.1 11.1041.0  24.9+1.9 700435.4
- Male 8 747+13.9 9.46£0.9 22.7+1.8 -

*Mean=®SD
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Table 2. Dose of hormone and date of hormone treatment in artificial insemination of yellowtail.

Dose of hormone

Experimental Number g iniaet et Date of
Year Qex — First injection Second injection LHRHa hormone
group of fish of HCG of HCG ( /k ) treatment
(IU/kg) (IU/kg) rerke
1998 HCG injection Female 6 500 - — 31 Jan
HCG priming Female 6 100 500 - 31 Jan, 1 Feb
LHRHa implantation Female 7 - - 200 31 Jan
- Male 6 500 - = 31 Jan
1999 HCG injection Female 8§ 500 - - 9 Feb
HCG priming Female 8 50 500 - 9, 10 Feb
LHRHa implantation Female 8 - - 400 9 Feb
- Male 8 500 - — 9 Feb

*Second injection of HCG was conducted at 24 hours after the first injection of HCG.

RIE HlE L UHRERE

PSSR L 22k W 2 ANE, HCG (human
chorionic gonadotropin : FEIFESHEEE) & LHRHa
(des-Gly™ [D-Ala®)-LHRH ethylamide : Sigma)
DM TH B, FIVE YOS, HCG M
vz 2 kL LHRHa 2 Hwiz L FHEO A7 3 Fik
R L7z HCG oS5k, HCG o 1\ 5k
2GS (LT 79 43 0 758 Citor:.
HCG 130.6%NaCl i C&M L, Ma~oE i
M2ml/kg &b L) MELAL. HCG 051
BAETRHR (-7 /%228 /-, 200ppm) L
P, WHEIEAT HEGHETIT >/, HCG D 1
ERG-HE, RO R CHMERFEE LR A
By I e o PN S R, RERIC BV C
SBEARFEALWCH S, Lo L, EHELIBERL
b7y OB (FHS1997) BT, %
SN0 (H5E, S, JRoRs48) 12
UHAH Y, REOTHINEZE L THL/0IZIEH
B A o o, AHOPHRFHRII BV T Z0HYS
EEWERL, Mok HEERBTLLESDH 5.
HCG 794 3 v 78, a0k s L
L, 1 HOERE TR0 RV E 2 T 5o,
FNHH2AMBOAES (2HE) 2&oT, £
KIEOPEIIII L B2 A TH S, LHRHa DS,
LHRHa T LAF =Ly MLOHAKRETHT -
7. LHRHa 2L A5 00—~ b v Fid Lee et al
(1986) el ¢, <L v b 122> %& LHRHa %
2001g BLES 6mm, B 2mm OFHROL O
FEMLA, LHRHa 2L AF 00— LRV y b,

B WL, A ATHRBEEIChARE AR,
FIRrFa—7 (HE2mm, $ME3mm) L AF
LA (B 2mm) CERLARL y MibHAL
gE MOz dAA L, LHRHa #4511,
oML EHME LT, LHRHa 2 & b BRsg
DHEFEIREIE RV Y (GTH) O - 4% 2k
TAHIET, L)ERLTECHEI SRR SR, RED
ERVEIZIRL D LT LRATH S,

HEOnEB R

MR 3 KR, 199848 & UN19994E 0 2 [Al4T -
7z, Table 2 2R O &Rk E L35 ki, #
R, SHRLE oS, BLUSLE RS
H#&R U7z, 199841k, HCG 1 [l 5 #: T 6 14,
HCG 794 3 v /T 6K, LHRHa &5 %C17
oM Ra 2 MH LA, HCGL H#kS #: T3
HCG 500IU/kg, HCG 794 3 ¥ E#:TId1001U/
kg +5001U /kg (24Mf#), LHRHa %45 #:Ci
LHRHa 200pg/kg % FNENEE Lz, ke
OFHIX19984E 1 B81H (7943 v 7@ 20H @2
A1H) 2fTor, F7, Mo, HCG #
4. (5001U/kg) ZATVHERZ B L2 6 kL b
M U7z, 1999484k, HCG 1 lad 53, HCG 79
13 7EBL U LHRHa 58 cEh 2 8 iR
OB EHE L. HCG1 A5 3Tk HCG
500IU / kg, HCG 79 4 3 ¥ 7 TIE5000/
kg+5001U/kg (248 #), LHRHa &5 8Tl
LHRHa 400p1g/kg 2 ZNENHESH Lz, ke
OWSEI99E2 IR (o943 27782 0H 2
HI0H) i&9F-7-, F7-, BB oML, HCG #%
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5 (8001U/kg) RATVERRIASHE Lo 8 kL D
TR L 7z,

HeOPRERE & AT

SR ORIk, %RV T S HA8HH B
(HCG 794 2> 7T 1A B oS » 64881
B) 50 24R MRz, 96IEH B £ CIT o7z, BAUIIR
e (72 /%> =), 200ppm) L7, B
MO L D HR oA E A, PR S
o fRIZ oW L, FORFOIBEIFOIRE 2
By B0, oo b—a ol HIRIEEN AT -
7o BEIBAHERE SH IS o n TS, IR
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4 W #0016~ 328 (RIRIOC) 12, B LI¥#9100
D BERAEIHA TOLMEORETHIB L, 5
1Lsid, R EIH200% 0 ) Bk Lo itko e
WML 7=, IR0 AILEMIE, AT 217 - 2 8Em
V220001 0 ¥ LR % 500m] ¥ —h —ZLAE L, kil
19~20C DY 4 — & —iSA, LF—A 2Lk B8
D&M T o, i, S0 NI I8 & ahzk
BOWEEFH & L1, FIBOEMRO R R %
Bk, ERIRE (gonadosomatic index, GSI) @
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Occurrence of ovulation in cultured yellowtail after different hormonal treatment
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D5 HIPROFEFH L T S MEofE GIERRE 127 R 6 RARATIN L 72, 19994 BB BT,

e %m&.w‘~mm1ﬁr&wa#.$M%@ HCG 1 B3 5.8:C, #9480 212 8 k4~ T
THERSL SR G AR L 2 DEER L7, HCG 791 3 ‘/7‘;?;&“‘6‘ ik, 7943
. . US (LEHE) A 54851 8 M~ Tk
A * L7:. LHRHa #5- f},m;tw LB T4 8 M 7
HESR % T DR ARASHEIR L 72,

BB VE ARG &Y BRI S h 2 Rk BHRIVE ‘/?Q%“}ﬁtlck%?%ﬂfﬁ%
SRIRGH & BEIRARECE Fig. 1IOR LA, 199845 3L 19984E 35 & UN19994E 2 BT B ERIIEE R & Table 3
28T, HCG 1S3 CiE, 548 1H 1212 6 WZARLZZ. HRLE /; HAZ & AR R A

i 4 APERE L 72, HCG /°7 132y (}:”Cti 19984 HCG 7'7 4 3 > 7l & UF19994F LHRHa
T4 3 TS (LRE) 2572850 6 fgR HEETEREN] UMWJ‘??F JNCE S hdpo b OO,
4 RPN L 72, LHRHa 358 Tl 5 12 1 @ 2R B PRI D W TR T THRI DS

Table 3. Result of artificial insemination of the eggs from yellowtail with different hormonal
treatment in 1998 and 1999.

Number of eggs per fish (X10°)

Year Experimental Number “113()‘dlyt Total ) . Fertilization Hatching
group of fish aiel Floating Fertilized rate (%)  rate (%)
(kg) eggs eggs oggs
collected
1998 HCG injection 6%/6*™ 8.52::1.6™* 357::228 274:£151 207137 80.2 58.3
HCG priming 5 /6 8.60%09 463136 376::143 268122 69.7 40.6
LHRHa implantation 7 /7 8.36::1.3 159478 141+74 109+£64 76.4 51.1
1998 HCG injection 8 /8 10.49+1.1 5284330 522:+329 4984313 95.7 57.0
HCG priming 8 /8 10.19:40.9 576256 5171240 435::249 84.3 41.4
LHRHa implantation 7 /8 11.40%1.2 354284 347287 3284272 94.9 54.0

*Number of fish induced spawning
**Number of fish conducted
***Mean=+SD

700
- DFloating eggs mSinking eggs
& 600+
=4
z
= 500}
@
S 400 |
b ‘
3 -
& 300 81.2 | 89.8 98.0 8
0 o, o wemep-  BliOYancy
3 200 | 76, % % % rate
o
"

100 | 88.7

%
0
1998 1999 1998 1999 1998 1999 Year
HCG HCG priming LHRHa

Fig. 2. Quality of eggs obtained from cultured yellow-
tail with different hormonal treatment in 1998
and 1999,
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Table 4.

Result of mesurements in diameter of eggs and oil droplets from yellowtail with differ-
ent hormonal treatment in 1998 and 1999,

Diameter (#m)

Experimental Occurrence rate of Ovarian

Year 4 rous Ovulated Ovarian 0il dronlet eggs with abnoormal weight GSI

eggs  oocytes** Vil drople o0il droplet (%) (g)

1998 HCG injection 1,161::27*  482:-32 32010 56.6 341 8.0
HCG priming 1,167+25 500441 31911 67.9 ' 255 8.3
LHRHa implantation 1,201+£35 613102 31947 19.9 399 6.7

1999 HCG injection 1,187455 56257 319413 54.0 314 8.0
HCG priming 1,194426  578+47 31815 58.7 328 8.9
LHRHa implantation 1,19564:32 65726 32145 36.7 408 6.6

*Mean=£SD

**Most advanced oocytes in the ovary

SNz, 1998EREIZBVT, BohliogREs HDARBEOCTIROFEIZBATS, KOG

MEBIEEFRER, HCG1 M5 3:780.2% &£ 58.3
%, HCG 7914 3 7 T69.7% £40.6%, BLU
LHRHa #5#T16.4% £51.1% Th » 1. F 1=,
19994ESBRIZ BT A B O oS & Hb®iz 7
n&ENn, HCG 1 [AHE5-H:C95.7% &£57.0%, HCG 7/
TAITHET84.3% £ 41.4%, B LU LHRHa #
Hi:C94.9% £54.0% TH otz Fho, HRVE U
Bz & DB SRR RIS S RINRIZ DWW,
Fig. 213/ L7, 19984 BRI BT 2 B Lo 2
heh, HCG 1 A5 TT76.8%, HCG 791 3
Y UHT81.2%, B LU LHRHa #%5-7#C88.7% T
otz Fh, 1999ERER B B3 LIIRIEENE
L, HCG 1Bl 5-#:T98.9%, HCG 79143~ ¥
#789.8%, LU LHRHa %53 T98.0% Tdh -
AR

Table 4 IZ& RNV EVESHEIZLVB ORI
GIEE, JhERELEES, ARIRREHR, B L OGSIER
L7z SREFROSREE, ARRAREE, B L UGSl
BT, HCG # v 2 & LHRHa #58: L
TR 5 &, HCG 5B SFFRIIES A S
{, EFMRERD R, GSIPFHWiERLT
Wiz, —%, LHRHa #e5-31&, RPREL %D
DO, BHOUEHITH Bk RH #2° HCG #4583
RN %R AR

S OBEHR R S, HCG1 H#EY, HCG 73
A3V 7EBLPLHRHa 2 LAF O — ALy b

HATHEC, T HERINEOMERICIE HCG V91 3
YR, R RIS oM i LHRHa %5
EFHYTH D EPREEN LhLieds, 5§
PRRERUC TR B REFTRD S RE, FIVE S
VERANR M 5 5k V€ » OIS 2 B TIs S8
ThHE, TUICBITAEHNGE R L LCiE, HCG
1A AR S B CHES Rk chrbErioh
7=,

19984E BRIk HCG 1 S, HCG 7
F4 3 r 7B LU LHRHa #5505 st o
PEOR R 24 S HAR B A - 72, SUE, HCG 79
A3 TR 2 B A ORGSR RPN A L
TwhbZ &, LHRHa #54CH LHRHa I & 5 7
JARSED GTH o4 & ) SEERELTThiv 2,
PEERIZE D F TIZETHHMDS D o2 bDEEX LR
72, =75, 1999FEERCIE, WOk LT ik Sk
ZBWTHHEGABMFMBRICHEIR A ek L T /s,
HCG 794 3 v 7T, 7943 7% (1HB)
% 19984E D 100IU /kg 55010 /kg (kM L7212 & 2
MbeY, T4 7S (LEH) BR8N TH
PEASHBBEN S LS, INLOERBORLES
BCFPEIRI0084E 1 & Hellr L Tl » 7 T EASBEb L.
¥ 7z, LHRHa #5#:Ct LHRHa #4455 % 109848
D200 pg/kg A 6400 pg/kg IZHINLA-Z 8L D,
HBICE L F TORMPEM I N2 LFE X R,
LT STUERS ) ORI 2 K4 5 &,
HCG 794 32 753300 2 FEL Y £ D
BESIN 2R AZ EWSTE S, TR, I3 0K
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5z & 0 & ONBIIAIR S R A L R, %K<
DURBINOBIDHR T E, IR LZb DL
Er ol L LEDS, RTIESE Pl
o, HCG @ 2 H4RE1Z L Y FHl L 2-HE90 s ihtay
BL, ATIEZ2T RO (HEIEE) 2%

LTLE» e, 2HBOMY T E HCG #5
WL BNV R Y FIZE B A VAN LRI
LTwh EFER b, %7:, LHRHa #5858 Clk
o> 2 Foik & ARTIRINEA o Ao B LIRS
19984E B L UMI9994E & bl R L T B b 00,
ZLOTRIWERDL L0 HTHEEIR-7:. ZOZ
&b, LHRHa #6584 Y & HCG #4580 H )¢
LS ORI HEPIN X T L DM LAk Ve
BETHLONE Lk,

AIEO HCG 12 L AHINFHIZ DV, £G4
134 EB001U/kg Th -7z, RHS (1996) 2L b &
6001U/kg OISR F CIRINE, S Losts SWV
EOHLNTEY, SHEOESE5001U/kg (EARHD
PO BT, MR fichrLEI LN, F
72, GEB SR AOMIINEIL60~T4 pm T
Hh, BRI 2EME (IRHINE661E L U672 4m)
DA R CoMECHImsERTE L, 4, LD
BRI BIETHE, Okl E RSN
APEIIFREL S R e WAE L, Boldk VeV
LI R A LD B

ATEC L b B s h oS, JshT
5 OB & W R MR B D I LSO B
THOENTWS (B4 51974, $5K1975, Hirose et
al., 1979, Norberg et al., 1991, Koya et al.,
1994, Ohta et al., 1996). &S (P 51998) 2%
b7 TC T o 2 AR By C b PR
BER & Sl S EIIRT U, SR i il L A
D & DRI ZH Loz, Litdfo T, 7
JIZBWTSH, AT VRINEIT A, kv
T RO IR R IEE % L CHRIRIRE I &
L, HEORSRERE S N H MBI ATEREITI 28T
BB OESREMIEL LN TEL ML LR
i

I F TREFRC B 2 A0S YIERIT (FRINEY
2 A4) R EME LRI & D RO B
T, JKIR19C—E, HEZI12H Do &
(16L8D) # %Mz &, T/, BBEMAICX 20
WG, AV 50 & S U AT e 2
g% (T00pm) CEFCHRESELIOWE, B1TrAO
PR T e 2 E SR AN T WS (H

i), SRR L LCATHW 20663 21, 20
BORE L B oS EY B ESBICB WA, B
P L 0 & & BT RV £ 17, Fi %
HPET B LN D L. MR OB &
e AL & AR S i, BIAT
M owEidr ke 25 THs .

SEOBBZ LY, 7)) OPIIEEICE HCG 1
Pl H55 b M CHLFETCH L ePHILh Lo
7o, Athid, BRSEEEILC L B BRI ARE T B e BER
FREIR PN & PRINE I 4BIR, B X UATEROB
DPEHBINS W 5 R 2 B R, HAOEMI
B B IR & kv e v BRI # LT B
B A, I, PRI & L CRIA T £ %
SEUHET B O OEME R AR h BHEMHL, K
PRI CARTIE L 77 s b 2 S 8 € Cwn
AR

7Y BB SO ATEERNC & 5 ERIIEAT S0
—JE L, HCG 1 H#kE#, HCG YI94 37
B, BEIULHRHa I LAFO— b R_Ly MEHIA
AT L D HERESE T, Bl s VR RS
MR L7z,

PRI AT IR LR T Lo 3R 2 Fl v, £k
UL DHNEE AT o o F R, HCG 1 m#
B LUHCG 794 3 U 7T, SvEe vkl
HASS M H A SHEIIATHERE 2 I, £ 048I B 12K
BOMEOBEIIAHR L7z, —F, LHRHa 2L &
F =Ry MR T, RPN 25E
WEIAS AR S T, Kol bR ISR & A HRERY
DFEE, IO KIS HCG 79 4 2 ¥ 7,
LRSI oM itk LHRHa 3 L AF 11— )
ALy MLDRKRESFAHTH D LAMRE N,
LAL, AR GHBOMEEER RISk
WE OIS EREMICERTL L, 7)ILBITA
Pegpssii k& LCik, HCG 1 EHES S5 & MR
THETH B LEZ SN,

X ik

B - Robert S.IZUMO - {EE3EH « B2 5
1978 &M LH-Fskv e itk awalibA
BLUYNVOHBHRICOWT, HAKIE,
44(5) : 445-450

HIT PR AUIEHE - Bl 4T 1987 U oBMRE
& EEREEIN. dREEHEENE, 16(2) : 63-79

A ML - AL RIETE 1997 b
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5 7 VREWARA A & OPRIBFEOMSE.  HKEE,
63 . 728-733

BHOA - B - B P RHREE - BRIET
1998 o 7 7o NLEHI B B P emg
& ZHERE O, Hakik, 64(6) : 993-998

REE 1972 7 OFRIFIZOWCL T,
1(2): 17-24

e - T % 1988 LH-RH 2L AFu-—
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Summary

Induction of oocyte maturation and ovulation in Japanese yellowtail Seriola
quingueradiata is necessary for mass production of early juvenile used for sea-farming.
Higher water temperature (19°C) and long photoperiod (16L:8D) enhanced the earlier
growth of gonads. After confirming the yolk accumulation by monitoring egg diameter
through ovarian biopsy, three different ways of hormonal treatment were applied to in-
duce oocyte maturation and ovulation in cultured four-year-old female fish. Egg quality,
represented by the fertilization rate and hatching rate, in the first experimental group
(single injection of HCG (500 IU/kg)) showed the highest values among three different
hormonal treatments. Moreover, in this group ovulation occurred at around 48 hours
after the HCG injection. In the second experimental group (priming injection of HCG
(100 or 50 1U/kg)+one day after HCG injection (500 1U/kg)}, the largest quantity of
ovulated eggs per fish was obtained, however, the egg quality was lowest among the
three groups. Quality of the eggs from the third experimental group (single implanta-
tion of LHRHa cholesterol pellet, LERHa 200 or 400xg/kg) was relatively high, but egg
number per fish showed the lowest level. Therefore, it is concluded that a single injec-
tion of HCG is the most simple and efficient method to induce oocyte maturation and
ovulation for obtaining a large quantity of fertilized eggs with good quality in the cul-
tured yellowtail.





