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( Studies on technical development of brood stock
management in striped jack and yellowtail )
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HE R BB DT AR PE RN X 19604E R ELREARBEAY I R R U, AR R B BRZE 1 X 2 BR i
pi% Big LI BREEREOM Y AR LEEHOBREMBETHEESND L 5 1ICR2>TE TS, 19924
CIFABRBEER L CHBRBEREROA THEAP BRI NI ICE >TSS OKER « HARERE
e, 19947) . KNLHEEAEZRITHICY->Tid, BAPLAKROMEZERT D Z LA iiE
ThHZLEFERELRV. LeULEE BEANBEORRERBROBITIHEN+IBROKRIL
BRZATFTIZLIE FAREEC2>TETHNDS. 20D, BIGREOHEEZND LT, AT
TR A 1B K R D SRR AR 1) U CHRIN B A D3 i BT BRFE S R AR RSB IC 72 > TE T
w5,

=7 ¥ Pseudocaranx dentex 1%, ASE D A chRLLEEA> B /INEE B ITH 1) C X IC BB 0
KEHRRBICE L AT DRERATHD. 7VRBBOTTHLROERK L EN, ZoHBiED =
bOTRVWZEPLEE ERELINTY 5, AEORMIL, WERMS2EMICERLTE
19634EEH D Bk i, 19765EE TIXAEER H100 b U REGOHEWVIRETH -2 (BB, 19860) .
ZO%, 19834FITiX345 b Ol L, BAETIZTE &M, =& Rkl &[, Ko, K
HIGR L ERBOER TAEORMSTON, #¥E - BRMEEEMFERIC LD L1914FDFE M
ERERIZITS8 D CETHMLTRY (Fig. 1) , #RFENRAEE LTHEERMEZ HHTND.
AEOHE, RKAETOBRMERSEER O N TEHZAVCHBROERICHFEI S 2572
VAR S, BABEHM OISR EER TS, RIWARAORBEHMEL L Zh g
TICEA (1981) , JRHH (1984a, 1984b) , KD (1985a) , #A - WEF (1985) , fngkE (
1986) , R (1986) , HHBHL (1989) BLUIMEES (1990) OMERDHD. ThbOWMEIR
T LIS NI RARAZEE LR RBA» DRE L KERI 21T 5 Z LT FgE <
HoTehd, 1984 HURERINE R K EEE > X —IC BWCENFARLE L i S I KB ORIV I D
THI L (WD, 1985a) o WWT, 19864EIC HARM R EMS (BT BRI & M) & E
HEBICBWTENFRE BB TOKBANEICRII U, ok ERAHABEZHLEDE D
Ziicky, HMERPMICHOD KBOREWHERSTREE 2 oTc (HBAS, 1989) .

Ele, 1980FIT i3 e iz A TR RIIC & 210 R EEEE O R # 2 B ) BRI %
BMBRFE D A E o Tc. ZOMY MADRITHERABIC Y <7 VREESH, ZOEMFOREER %

KEEFT « BHARIEHEHS (1994) : FRRaEE RN RRER FRAEERERERSEE AT -
BER (2F) . KERF - BAREREHS, HE, pp. 65—84.

VT P DOFELIIPER Caranx delicatissimus T - Tz, Gushiken (1983) A3 Pseudocaranx dentex
(Bloch et Schneider) %ML, BETIEXIDOFABEEL TN,
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ZEP UMM oBRZY, BERE, =5 Fg "B, K72, BiF R BEREBEBLT
MEOEAR LTI HRIBTITbhTW5., Zofft) BRERERNETRIE, BEEDShTn
5= VHEEEORMTHRIBATOREH D ITRBUZET2EROMITZS LICLT, 4%
EhicmERERTHIMOT PRAB (7Y Seriola quinqueradiata X° & 7 < ¥ Seriola
aureovittata) 72 & NZ 2 v <41 Thunnus thynnus 78 & OBEE2 B BRER~ OIS b HIfF S
TS,

7 VX HARLERE#E LT DRNERAT, ¥ - BMEAEMRHERIC LD L191FEICIZRE T
AR b rpESN, RIETHISH P EESHTRY, bBREOKEEDOHTS BOEERRF
BEO—DL2oTND, AKX, WMNEBERTENT D Lbh, fihsgic o Tl kLB
TOYMHRA (EV vy a) FRBEAES L LTHEShTVS. LrL, ZORBEY v a2 bilESF
LD BFEBEBBI LTS, BETIZREM LIRS TND. ¥, FRFICKA
EEHOBRRITITEXNDY, 7V OHBHAEFIR S EDITIZRBEHE T ITHF TERWIRRBIC
BY0o0HD, AEOERFORAIL, HFED BFREM=RBKIC X2 F)NRE L i TOBEHIHE
Thb, ke, AEOMEEEZBNELHEIL BHES (1965 7 FKH (1966) X THH -
%E (1971) oREREYD, Z<OANCE>THRALNTWDH, BENNICIXEEAHEERS S
{BENTWD, 7V Tk, BEBAPLORMOAETSHLH (KR 1972 ; ¥%& - #KH, 1979 ;
HILh, 1987) , BEEBRORAE A 5O RIMEME LT 5 &, RIBBDP 2 HEHRDO S
LRI FEDORER D PR LD Z MRS TE e, —F, RAT Y BAOERRILEFERHICHE
LIAATEY, REBABKROAT S EEMRESORBRMICEL ShD Y, BELUCKRHB
BOFERIZRBICHEIC 2> TETND, LSS T, BEBAP»SORREDORELRWNOMERIC &
S NLHEH ORRE U EERMOMELY 7Y OBBMOFERICE > THEERRE L 2> TS,

ZOMIIE, =T VBLOT) OBBEERTIHDOR—BREL LT, RMABADEK,
REL2ZEM ORI b N 272 SAUFROEE DD OEMBATE 217 5 fcd, HRbL#HE ¥
EH et o e —BOEBEMEZVED L bDOTH D, BIETEY~T7 PORMABRA D
AL EWNBHRESTEB LUCWOFBFER E O BARKRESRICBET SHM, BETRIV TV
RN RAE LABOEE EEICBI) D KREREE L7225 TWD VA N AEMIRESEE I B84 D8 B
AR, Z UTHIRTIZT Y 3O RS A DR M & B ON N OFHFE BAOEMCKIET
REEH OBEL LR ADRBIRER N Ic>VWT, Thfhibd,

e

UOBEMISCER - EYREAT - EEES (1965) : RAELVRIBIC L BT Y OATIR. A0 A Ak
EFOUBARLBEBEEE, 308.




BIFE =7 T OREB K OREICBEY 5B f Ak kB i

BHOREZHN L L ATENEELZERT DICL o Tix, FEKER X LM K
#ORT2 ¥ ORI 2 FIFR LM Z 0 b OOHREN 2 E OEMNMEN HD. Thabb, &
FEREE P DI T L ER R A NS D LERH Y, ZODHITIZBAL SRBIMIC H
e BEZRWEERE L THIRT DLEXD D,

ARTIE, ZOX5RFMHETICT DI BRI BEEEG 2 LI SNy =T VO
Fk R BN & RN AFEBE S 1R, SR SAUH R DT DO Y Tk & & BLSAE
B LOE ST S A DTE IR FERITOWTRE L e,

SET BRI Bl DA%

1. B DRG] 128 pk 4 BE

VT VOBAERIT, BAOKRBBRICADETERY (A~10A) , ] (11H~F 41
A) BXUERE QA~SA) O3RBECH T T o Tce. WD 4 SRR X URdlics o
SRR HHEREBEE IR (SX5X5m ; KY TFL L BERER TR,
WZRE EkR (BEBR OS5kl ; a2 — MNUBAKE) Tirolk. # E/NEIERER XU EkiE T
DBEAOBRBREE L, FNEN216~35Tke/m’ BIT158~254ke/m’ THoTe,
#EMoOBAC I N < FREEEE LR ERMAILF (7 P Trachurus japonicus :
<% Scomber japonicus : TE (FEAH) =2:1:1) LZ2HFRES LUTHAERICERN LTS X
ML » b (& &30 mm X ER 15mm) ZERAEEDI.0 DiafE Lic. WTROELEAS A P~
Ly b lkgittf LTNIT 74— FA GBrEAER : A815.0%) ZHEML. ZONI 74 —FA
i, EZI2B,, CBIXUOERZENEN20%, 80%RBLEU20%EENT W, R ThGE M
ik, WR~<7 Y, ANAA K Todarodes pacificus BEURTEZZNEN2:2: 1IOEATRAL
AT O D B X el Lle (A 4.2 %/ AEE/F) . BRI 88 L iR & 4 i@
NIZ74—=FA G#I3.0%) D>, 74 —FFAN BHEZIV HE15%) BLXTE X
SVEERBRILLEEZ 4 — R340 (BERE X I : 5 813.0%) 25N Lk, 228, #EHB X
Ui#ic B DT oEbRBGE GR/G8) Z2FAIE L. 2L T, ERNITIZ R
RUICREE LB L U MR OBAEHIINT 70 — KA (O1813.0%) » EZ74—FFA4A (S
#3.0%) BLOA BT (EFCZ IV  AEI3.0%) Z2RMLIEL2S X, ERMicRBT 5
WRTIE, 19874RIC B TRAKREIIC B1) 2 BADKIR~OIREREMN X 5 = & Lk O i
WA Db 2 Hi & UTREBREEE LcbMg, Sk CGR2Es2) 45 & 5 ic i &



i

OBAOUNMMEZER L TERGIE L (GEEE4L2 %/ AKEH) .

TRETIH>TE LY <7 VOENRBRORER> HHW T2 L, BADORBREICEShE TR K
W ARRE L, ZORMZ LIzEf A ML w b EEMEL 2 LA T DREBOKEN, FHEO
BAEEZ D PICRE LT KRB 2T 5 kb0 FR R FEEEXL bR, <7 VPRMEME L
LTHE EED KHO BARKICIE, FHZELTIY "HDWIE<A V¥ Sardinops
melanosticta 71} DH—4ERE, HDVITEA ARV Y NZBWTHSA TV DIV FrELLE
A FREEFREE L LicZ A 7OEBE AL TW, LAL, ZOX52GHEEHT T
S NIEBATIBRA~ORBERSE L, KERMNIEFATERRZ LBRBRINICM ST
W5, BARKICRBT SR EEGEORAL BATIEHOr Y Mk RESALETH D
Zr, BIOEEROAT Y RITRY 238 D fedIC RIIF OREEAS K VEHIE 25 [ X e Z 9 TRk PE 2
BNZeREBREZBND, —F, BEEHEDLIVITEAS ALy MRFHIRAL, HBAE
KREONT Y ABRIEND Z L, BEEA R MRV v NOBEITITRFR LOERICAZZ2 %
RS OMBEAHBICHETEZZ L, SHICHRM U &BEA Rk 03 A fHIC Hole U THlgzk T
LIEK K ERICABNICIAENDZ LD LT LY. £, 7V RBVWTIE, HEFRKRH
FEE LT RIAXL Y BRI, REFCANTHD LWESN TS (Watanabe et al,
1991 ¢ ; Vivakarn et al., 1992) . KA XL » b, EHREAS A MRV Y MCHRTHRBERT
BROWEEMENZ &, REPRRELTNDZ L, FEREROBNVEZZZ L, HEROK
FHAEMEROEBERE DO TENEZ & BLCREEEOBBILEDZ O R EFET LS L %
ERTDE, VT VRBNTHEHE R T A XL v ML X DB AR FTREMIZ OV TIRE T
LRERBDHEEZBND, EHIT, EWNBAOIRREAMENBRZIZLY, ZhbDH
B S/ LN FADERICHT 2 BZEH KOl b BaIhd. AFETIE, bEdALEZES
CZNETHAOER A M OE13.0%) ZHEMLTRERREEBROBILZENIE L
TG EfT > TE D, ZOBRNEIBIEERDDTHPE FPIONTS, 4% E bicka
2ETLHELEZOND,

2. FEHOBR

VT VIREMARAED P TREBAERICR VIS W EEDN TS, AEOFEERHEIC
BEL, FRIIICKEREEZ DS T T4 N AEMRESEE (F2RiCTibR) 2R &, HA
25 R AA~OF BRI OBFDOM SR LR DRICBNTIE, THETAY Ry AV RERSE OF
E5, 1992 , RA MV FE (Nakai et al, 1992) , a7V I AE (BHS, 1993) , #

b ISR - AR ¥ hBAX - RET R (1992) - BEomERMASICA SN
MY RTANABRPSE" | FRAFE A AR ELETROMHERE 30.



Y 7 ASE, BIOEGRBE FMES, 1991) OBMERHLIBETHD. TNHLOKRRDI L, ¥
<7 VOEMD D NZRINABRADORKEITH LTROBAKICR LN ORFENIAT VEO D
) 7RI & B HEMIE TH D, Ogawa (1992) 1%, BEL ~7 VORKRCHFET DNV S A%
Caligus longipedis L R L, AfIZ/KIR21.2°CIEB W THR2AM ThEET 5 ABEREZFE T L%
#WELTWD. C longipedis DHEEWHHEHBEORRE L2 > Ty =T VORBREHLFIERIT Z
LRBRVWELTS, BESHY FAFEC I AL FCEMSEDLZ LICX o TELIKE
HOAL 2 HOMEZEDRAL REESEL D AR HAE L SN, HFMBEERICBNT
438 i rh OB A D HERRILIRIC C. longipedis DFER LIZLIZRDOND. Fig2icy=7Y (B
XE56.9cm, HE4.15kg ; 12H Okift 182°C)) @ ZERHERICIIT S C. longipedis DF1 Y I AH %)
HEOFEMZR Ulc. ZTORREHR L LTiE, b 2iEHZ0OROEKE & F/KRICHRE L2 =
TL—¥a i UlckiEikz ROTRSAEOBRKBEZRBL T& e, £z, WY 7 ABRBRIC X
7V Dix7Z & L (Benedenia seriolac) HED BRMR A (Bik : SEIFH 1) L RBICERR LK R
(i : <V U —) REDEBRBEDTHD LEbNTVDI, G EEER XA~ D
ReMrzZER U CHRKBRZIT>CT&E iz, ¥<=7 VBIBRCRKEBRNZ L 2EXE5bED L, 1
KT o TETL 5 ICEFKE~DOREZRLNICIMB LR E DAY R ¥ 7B LT DRI %2
PR YK EAT 5 0N, RIWABA~ORELR/NBICMADORORWHKEEZEZOND.

20N A OBl A D RE IR A SR

BIEREEHETD BT, RALCBRA» O RBRORELZNZHERT D2 L1E, ZofkicHE &
HEEDTDDHE 1 BETHDH. RERALLTOYST VM (AKEL ke BE) BSfEIhD Z
LixHoThH, RIWARERRABANREEIND Z LIXETRV. 207k, BEESNICRKAER
HLVIREEEESNIEATLETE 2B L TRAZEKL, ZLOoDORAEZANWTERZHERET S
POz B LTe MO AFFHER2 0. Ele, & EHBERS THR SN EBADTEOFRIL, KM
EHBHRBLOCATEEHROBATENTNORBLUOTIR TH o, ZOTD, HERBEIL O
VRTVOBABRRICIIEYMZEL, ZOZLBRABADATREDD CTHEEZZ & LR -
T FAEOBABBEOR Y 7ILR>TVWHEELRL Y. EBI, HFEHARLERBCHER TV TV
DREBEZENHEREDOEN BRI N TV D, T2bb, AN, WEB X OCIMOKRFEHERRICHER 3
DIITVDIFLALBEHBBLDAZA 7 EMENDBRFANEHZETIOICHLT, /INE
FRLMHRICHER T 53 <7 VI3FHBB2AOBE A4 7L @MESNTHD (Yamaoka et al, 1992 ;
5, 1993) . FHEBREINOEZ A 7OENTONWTIE, AR EBZA 7O SEAOERH
BRRBREOEZRL LEEFRF BRI ENRTE LT, SBOERFNFESERLEL ST
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%, KI5 (1985a) , higk (1986) B X UINEES (1990) DL /MERRETHE LEREE
LcBADRE2 5NCHAERCET 2RBRERTHY, WIFhb ERBZA 7OV <7 VICH
THMELHBEIND, —F, BREGLHEBEE TRRLAHERICHE LICRIABR AL, KEHE
HRICATHEAHROBHRML DT RTHEHREBREDDOAZA T TH oI,

A TIRAZA TIETEY <7 PHABELT, @HEORPOENZBN L LItHERHED X
T, R I DRVEBETOBRAORRBIRESE, 25 NICBADENNMZIERS LD D
BB DN TR D,

1. JniR LBt

V7 VHAOERBKRIL NMNER (BXA7) TiZ20C (5, 1985a) THLHDIiTH L
T, BARGHE (AZA7) TiE22’C (H#5, 1989) LEEETVD., LEAK-T, AR
TIRARBRICHE UTe v =7 VR A OENFRLEZ S 72 O E KO IEKRIZ22°CiciEE L, B
TOMBRER S NCIMBEGHNIE LT, 728, BAREKOMRIZTSTRS F—ickdm
RAKEAF R TIroTc.

1) hnie & e wue

Bz P KIS UTe D HAS~48RERA 1T CERBE /KR 2 BAKIER (17~18C) 2 HEH
BOEAIR THDH22°CETIMRL, ZORIFENYIMZE L T2 CEMRT 2 &1 5 IR % 2 LB I
KV, =7 VHBAOHEGNZERN Z2FERSE (RS, 1989) (Fig.30% A4 7C) . LI
FESNARBRZ A L, “FEI ORI 23650 4 m BRE OFEIRMAKM oM EH T HATHIUL, MER
RABED R TR ERARESEENEFRETD LB THETH -7,

2) IniRZs s

BAZKICRES, 2820 TKiRE BAKIED H20°CE TR UTHERF L, SEIISL T2
HRE2 Tk 220°CA 522°Cic i L CHRADENZFR L, EIBRICIZ/KiRZ2HMT20C
THNFLHEEZZZ CIRMBEBHUI L L (Fig.30XA 7 1) . IERE QB #EGEN FES %2
By Z LI XD RBEOMERZEN L LEBRLETHD O L, MREBAIIIAHET T T
Wit EEBR S B2 Z Lick V), BAOENYRbh Ok HHEELZBREEDZ L2BNE LEHER
HETHS (HBHL, 198Ba) . ZOIMBEBLEIIHNR R EUEIC R LR S oIz 72
25K, PAIGBRZA M 2252528 b HBRNBEZNOMEISTETH- (5B
2EE2M) .

2. IR & e > ObFFLEBE
VT P ORENRBRICHEOB AL ET D HESEMBES (gonado-somatic index : GSI) A3
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Fig. 3.
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Water temperature was kept constantly at

22 °C for induction of spawning. d=day
Water temperature was raised intermittently
from 20 °C to 22 °C each time when spawning
was intended.

Induction methods used in the study for

striped jack spawners.



ENBAZITIHA I, FROMBRENIE I TITR2CEREFERT LI LB TERP -
oo ZDTc®, BfaZEE KEICRAETDEANC, HEERICT Y TORBRER (GR3EH1H,
p.82) %ZBHICHNE 1kg 4729600 1U%HE#ER S & LU THCG (human chorionic gonadotropin :
W EERS ) 2RI ES Lic, B LEBRIWRERRY Y avy 7252 R0nE 5Kk
BB L, M ERRo R RE MBI X 22°CTHADOENZFER L /o, Table 11z HE
(HHE) TU7 VOERBRICHOONTE L FERZEEINCR LA, INRRELIE LR v
EVRHEOHHIZRDE S AVONTELERNFRFETHY, BACZOMHABEEKT Z & i
L0 #2h AR T 2 EE SR R ic 1R 24 7e © #91,000 7KL DI & U < 1270075 R D SALAF fas 73
biv (Table 2) , ¥ =7 Vi OBREFRRSELESN . ZOMHRAMLEIL, Ficy <7 V)
FERDENFRICIIR DR THRNZFETH D LEXDNDH, BERITH L CidsEiwEN %z
FRTDZ LTy, ik CE2FEM2M, p51) T2X5CHADOHNEZHESED Z LHABEY
HPTIR>TETC,

3. 7K R ] L BE

7V T, FEKESEREKE THD18~200CE2BX 5 L AMBIZRBICRINS N TRIET 5
EMEENTHD (EED, 1980) » AT VRABOY <7 VILBOTHREOBRS T2 Z
DNo5LEZBND T, TNETOENRBROKER (Table2) 2 HERKRD ERE2CEE
X TR X VESH D0 CILFEKRO EREZFEEST D Z Lic kD, WRPOBITIO B2 8
IES D Z LIC X DENPRIOIERZK > Tc. ZOK, FEKEI20°CELTOHEICIZERKE &
L, B EERDBEICTAAMKREEALT, KESHEIZ20CUTIZZD LHIC L. 19884
B X9 AT - Te ki ERRHIH BT X 2 PE BIRRBROFE R, i HHEHIC BWTRKSH
HETTH olcr =7 P OERKNCH b ETRIPABERTE (Table2) , BWRTO
SEFRDOEEDWREL 2 oTc. LAL, WAL SBARTE LTI & HI0EREDER % ik
DBLIEZ LITXY, OZELIWESE, BibT2 X5 ICMBEFURERE Y A L ZAD PR
ZHOELEZ LN, BALRSIUFALEEOBEPLEXD L LA~ T AIIEMT S8 &
tEZIBNE,

4. fEpLpE

VT VBAOENFRUEFEL UT, IRARE, R LASAE S OBHABEER X UUKR R
HHABES ZNEROENICEN THDZ LIZ ER LB TH S, LeL, ThboUEick b
ERBRIE T TIRAZRA TOL <7 VEAROERNERICOOTRIAMREHBE NV, £ZT, 19864F
BH19904EDSHERITDTZY, HAKRT THRBELBOENRBRZIT o, WIFNOEDSEN 124
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Table 1. Induction methods used for spawning of striped jack from

1985 to 1993 in JASFA (Komame)

Induction method for spawning * !

Year

7 I C+H N ULC
1985 0/3%2 ND*3 2/3 ND ND
1986 ND ND 3/4 1711 ND
1987 1/1 ND 2/3 1/1 ND
1988 ND ND 2/3 1/1 1/1
1989 ND ND 2/3 1/1 1/1
1990 3/3 ND 3/4 1/1 ND
1991 2/4 ND 3/3 ND ND
1992 ND 5/5 ND ND ND
1993 ND 4/5 ND ND ND
Total 6/11 9/10 17423 5/5 212

*1 Induction method , C : water temperature was kept constantly at 22 °C, I : water
temperature was raised intermittently from 20 °C to 22 °C, C+H: method C+HCG
injection, N: water temperature was subjected to the natural fluctuations, ULC:
water temperature was kept at 20 °C or lower.

*2 Number of larval productions successful/conducted.

*3 ND, not done.

11



Table 2. Results of collecting eggs from brood stocks of striped jack at Komame Station of JASFA from 1985 to 1993

Bidod sk Induction Spawning Shawiti Mean value/fish (x104) Hatchirlg

Year No. method of temperature period  Total eggs Floating Fertilized Hatched  rate*

Origin*1 Age No. (F:M)*zspawning*3 (o) produced  eggs eggs larvae (%)

1985 1 W 74 19 (10:9) C+H 21.7-22.1 Mar.9-Apr.14 3549 224.8 209.3 165.2 46.5

2 W b/, 18 (12:6) C+H 21.8-22.2 Mar8-May3 5213 335.0 295.6 240.6 46.2

1986 1 w 8 24 (15:9) C+H 19.1-22.1 Mar. 5-Apr.20  406.1 214.8 198.7 127.5 31.4

) w 8 24 (16:8) C+H 20.3-22.4 Mar.14-May 2 558.5 248.8 221.6 133.6 23.9

3 A 8 22(8:14) N 17.0-20.8 Apr.10-May 30 265.6 88.6 65.6 49.8 18.8

4 w 6 25(187) C+H 22.0-22.1 May 5-May 13 10.8 09 0.2 02 19

1987 1 w 9 21(11:10) C+H 21.9-22.4 Mar.7-May2 8093 381.0 3402 238.8 29.5

2 w 10 28 (14:14) C+H 19.5-22.3 Mar.12-May 8 861.5 384.5 336.9 207.0 24.0

3 w 0L 022 (I 1T (& 21.7-22.0 Mar.23-May 10 736.4 371.7 354.1 239.3 32.5

4 w 9 18(9:9) N 16.4-22.9  Apr.5-Jun.1 407.0 1103 99.0 64.6 15.9

1988 1 w 11 26 (16:10) C+H 21.7222 Mar9-May 8 12114 893.8 788.3 677.3 559

2 w 10 20(10:10) C+H 21.9-22.5 Mar.19-May 16 1136.8 943.7 8333 742.3 65.3

3 w 10 20 (10:10) ULC 17.5-20.5 Apr.10-Jun.17 690.2 639.0 536.6 445.6 64.6

4 w 10 19 (10:9) N 17.5-22.5 Apr.10-May29 3283 295.3 238.3 174.4 53.1

1989 1 w 12 24 (12:12) C+H 21.6-22.1 Mar8-May6 1166.6 11047 1009.8 863.2 74.0

2 w 11 20(10:10) C+H 21.5-22.1 Mar.16-Apr.24 844.0 7782 746.8 638.3 75.6

3 w 11 19 (10:9) N 177226 Aprd-Jun.1l2  661.6 631.7 616.1 567.5 85.8

4 W 11 20(10:10) ULC 17.7-20.8  Apr.9-Jun.7 924.7 875.1 832.7 749.0 81.0

1990 1 w 12 8 (4:4) (& 21.6-21.8 Jan.10-Mar.22 1013.5 941.3 916.8 1113 76.7

2 w 12 10(6:4) (& 21.7-22.4 Feb.28-Apr29 11815 11172 10832 979.0 82.9

3 w 13 21 (15:6) C+H 21.5-22.4 Feb.23-Jund 14135 13497 12565 11018 T

4 D 9 24(12:12) (L 21.8-22.3 Apr.3-Apr.11 15.8 9.0 34 12, 9.6

5 w 12 19 (10:9) N 174223 Mar30-Jund  490.7 461.2 426.9 3329 67.8

6 W 12919 (125 (& 21.6-22.5 Mar.28-Jund4 1117.6 1078.7 1033.1 936.9 83.8

7 D 9 24(12:12) C+H 21.9-22.4 Apr.16-May 10 105.1 96.3 93.8 81.8 77.8

1991 1 D 6 21(6:15) C+H 21.7-22.3 Jan.13-Jan.18 24'3 16.8 195 6.7 31.3

2 W 13 16 9:7) € 19.7-22.1 Mar8-May 14 1212.6 1130.1 1016.0 938.8 77.4

3 w 13 17 (6:11) @ 19.8-22.2 Mar.8-May8 13927 12238 1101.8 994.0 71.4

4 D,W 10,7 25(13:12) C+H 19.2-22.2 Mar.7-Apr.17 61.8 479 38.6 212 44.1

5 10 18 (8:10) C+H 21.8-22.1 Apr.1-Apr.13 256 173 16.1 11.0 429

192 1 D,W 11,8 21(7:14) I 21.9-222 Jan.9-Mar.3 103.3 84.0 65.3 58.0 56.2

2w 14 9 (6:3) I 20.1-22.3 Jan.16-Apr.23 11247 10438 911.8 852.0 75.8

3 A 14 14 (6:8) I 19.8-22.0 Jan.25-Apr.19 10363 923.8 780.7 716.5 69.1

4 D 11 13 (6:7) I 21.8-22.1 Jan.28-Apr.11 2315 18T 9.5 2T 24.1

5 DW 7,8 12(7:5 I 21.7-22.0 Feb.20-Apr.10 394 23.1 16.4 11.6 293

1993 1 D 125 13 (6:7) I 21.8-22.1 Jan.16-Feb.8 54.0 46.2 427 39.2 72.6

2 D,W 89 16(10:6) I 21.6-22.0 Jan.31-Apr.12 3334 306.8 284.7 269.5 80.8

3 w 15 12 (6:6) I 20.1-22.2 Jan31-Apr.5  765.0 728.5 684.5 664.8 86.9

4 w 15 12 (6:6) I 19.8-22.0 Feb.27-May 17 1068.7 992.0 930.7 854.7 80.0
i tiai:

1 ;
: > W: wild (captured and reared), D: domestic (reared from larval stage).
3F: female, M: male.

: See footnote in Table 1.
Hatching rate was calculated by following equation:
Hatching rate (%) = (Number of hatched larvae) + (Total eggs collected) X100
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AA (190FEDH3IA30H) »HehE Y, SAKE TOR2%HR#k#KE L7c (Table 2) . ZDRH D
KiRid, 164~2.9CThok. kD (1985a) BITIBES (1990) &, /NERICBITDB ¥
A7DY=T Y OEMPBTO BIRENBAD b TokiRiz, EREN185~21.5CE LT18.6~
NICThHolLtMELTVD, SRBLNTAZALA 7OV =T Y OENAROREIZ, ERIB X
UFREDINSLOKBZBX DMERLELY, BEATHALY SIEVWKRHF TERAERTHD Z
LASHIBH UTe. #EAUBECRENN S ¥ MBI AD 1B 4720 O ENE266~662 R TH Y, Bkl 72
IR 22 ALBEX, DR A BB 3 5 W X IR & A VE » BERABX OB A DR L KT 5 &
WENS PR VKR EZR o T (Table 2) .« ZHud, SEKESEHAKROEHICERLLTND
eI AR EK R SR Shic < EEMZENFERZZT VI EIKBRLTWS & #
Zbhb. ZOkd, KEOWEHRTLLEWIBAPLHE T2 L, WABTORENZIEZIEN
nEELEZXS. UL, BOBEEZAETCRE LCBAOEHNONRIZL MRLENVEYOBEH
WBEA 6 U Te A B DAV IR X V) bR I AR 8 UCHNITH40 e m BB K& o T (Fig. 4)
ZD XD RNE BT B MBI O BA~OHEICBE L TIX, B> /3F Seriola dumelili (7.
K5, 1993) BT HHEZNTHDA, BT OERERF L IE L OBIRICOWTIZARE O
¥ETHD. ML (1985b) iZ3 =7 VHADONBRIN OMMBENIREZIT > TR, FEON R
WOFETIEFFEIC BT D Z L2MELTWD. 20X 5 2FEFRRREER ORI 247 % f il
& LTk, <& A Pagrus major (M2, 1972) , A X # Oryazas latipes (Yamamoto and
Yoshioka, 1964) I & U7 L Plecoglossus altivelis (FALLI + #{f, 1984) 72 ERBLHALNTVS,
INHORBEBLEENRAETH Y, ERE—-MICEL, ZORMICRTEE 20 550 3%
BRM~OMAENRZD LEbITVD (FE, 1989) . ¥ <7 VOBREIC b2 < [ aTfed
AREN, AEPLREERMOAETHD I EEEMI TS, Lo T, kL k 57
B - AAVEPRAB LI X DWBROBNIRO & 5 ICH#BShz, $2bb, MR- Fsa
T HFRAABIO 58 I I R B RBUKIR AW ICENEKR TH L2 2CICRichd Z kit kv, RO
IR NE I K2 BRI AV S D T b BB T ORSEEGN & HEIN S h D ATREMEAS B < 72
D, RRMM/NUOMEZETIWBEREND DI LT, BABOBEITIZAAKROES I
SOETHRAOKRNY XABEL, EREERMHICET DX TIHARMAEHENR SN
CSERIN 2 HEI T D Tcsd, EHMOMBBHEZMNICAKZ DWOTRR2VILEX bR,

5. 2D

FERRBC T DB ADOR AR IGEST 2 FERO—D L LTHIR (838, pl12) $5Lk5iCE
HALARBRI XD W ORIE S 7Y TIRBD B TVDH (Mushiake et al, 1994b) , <7 ¥
BRI RO TS D D2 & 5 2R3 L. RELABEHEORMICHE LTk (535
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g Eggs obtained from striped jack brood stock kept constantly at 22°C
of water temperature.

1 Eggs from the fish under natural water temperature.

Fig. 4. Distribution of diameter of striped jack eggs obtained
by different induction methods of spawning. Numerals
in each figure represent the mean diameter (4« m) of
eggs (upper) and examined number of eggs (lower).
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3 T HH, K EFIC200WD T F2HEERE L, 18:00 ~ 24:00% TO OFF AR & iz f
U, ZOMBIBAZKEINAELLYE (0H) »521HEfT,. ZOREKE AR 0 H,
WWHBLUAN BB =2 — L ZHWTHENZY 7Y 7L, RACAEXE XTHRX 0%
B AU DUV TROR I B IIS0RL D YR 1% 2 AR BEMEE T THIE Lic. 28, NRXKIZERMOKBILL
e frbipo e iE, EHIABEX & &< FU L5 CRADEFHBEERE Uic. KHALAB K
kiR, WX &b EBRKE (184~19.77C) &L, ABRBHMBIFOINRIIZRL, RHLAERX B
FOHBE TENENSTOumBI U544 um THoTe. REAIERHBKIOBB IURIBRIRIE K
HALABEX B A DI RIELZNENT3 umB L T80 m TH T DILH LT, HMXTEZEN
258 umBLUAS um &, WFRHRBICLEXDOHB AR (p<0.01) CKEWHEEZRL
(Table3) « ZDZ LM B, =7 VLB THRBERBIC K 5 MR A D MIRORKBIEHED 7]
REtES RS,

B3 BRI & S A DTE D

ERNBADOKBRESIESWOSMMRHADOREE « ERICKRESPETILZILIEIESIETHLA
WZLTHD. ZNHIEMZ T, WOMY FZW2LiLEDd Y R 7 OFRPLINEBERFICRT 5
BAOERN GEXER HARBLIUCHOBREEE) bSERICAEZEELRIETLELLND,
AT I NS OERBSMEEFICRIETRECONWTEREZT> TR, BONIEHI» 5
ST RA~OHRNEEZRNDEE, INOOERZMD THEHELRBEREZEATHDZ LFHAL P
LBy Loy,

¥fe, MHEEEEZTORBTIE LVBALEHZEETLIZILERBELESAKERERETHS.
ZDeHiciE, BRERWLENORBOSMUFRAZERDILENDD. RERINL, ERBAOFREIR
RBiLELEND T, ERBAOERPBERLR>TL . —F, FRAOENCELTIE ZhE
TIC ORI D D VIZERNCHIBEL LA ONTETVD DD, HFhZFHADKELRL &
FRRICBAEAL L2 VB Y, BN RENSR LT LiZRETHD. ATEHOBNAMICE L
Tix, ¥ 7% Oncorhynchus keta (FhEF - Fifff, 1988) THRADLE LS & EMRES D70tk &
DRIEIC X2 EE O, Fle<F A (GERE, 1974 ; BES, 1985 ; K, 1986 ; Al 5,
1986) TiXEAEHEFE IC XD ROBENERB X 02 thi -0 B EHL M IC X 2 MRz >
WTRREBRZREN TS, Ff, B3 Sebastiscus marmoratus T i SLHF A D ERERE G
WHERER) 2T, Z04EBRRE L AR B S EGEHE BRIER (Survival Activity Index ; BLF
SAILWERL) Zkd T, SEFRADOEHEOMIRRL T2 Z LB RESATHD (Bl -
%, 1981) . £Z T, V=7 VIRBVWTSAINSAUF R DOTE HFBIC IS TE 20 5IconT
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Table 3.  Effect of extended daylength by artificial lighting on
the ovarian maturation of female striped jack

Treatment  Individual No. Days after start of experiment
of fish of female fish 0 10 2}

1 578+22%%* 756134 826+39

2 569127 728431 845137

EDAL*' 3 572428 774129 868+46

4 553422 780151 823139

5 57734 753136 846127

6 o o n A 729435 834438

MeantSE 570426  753*° 436  840*°138

1 581134 612136 687135

2 527135 589+42 642128

Control 3 542426 598130 666138

4 540131 556128 597442

5 528+30 587437 634139

MeantSE 544431 588+35 645136

(done in 1992)

*1 EDAL : extended daylength (18:00 to 24:00) by artificial lighting.

*2 Mean of oocyte diameter * standard error (um).

*3 Significantly different (p<0.1) as compared with the mean of oocyte diameter at th
10th day in the control group (t-test).

w4 Significantly different (p<0.01) as compared with the mean of oocyte diameter at
the 21st day in the control (t-test).
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#at L.
AEITIX, =7 VOWMNAE WEHEZER X CSMUFADTE HHEFEIZLOWTHERD,

1. BN GIEOHE

VT VONESEERITH D, Lichio> T, EHIIOREIT Y foo Tid A haiknr b 4k
oY 7Y ayi—2A ([EHESOmm) ZHWTYA 74 X TKEORE KZMEL CLNECEAL,
IRy b (ERT70 cmX S 60cm) THBBEST D HEzE L o, Iy MTRELIIE
kL L DI TPV ICPBEL, ZORAAY Y VX —ICHRAE LTE LR LETH L
A EEL TR EIEA K, KIR22CICHREL Sk (10kl) EBELHMExy b (HRR
NemXPE 75cm) ICFLEWOARZRE L. ZZTRETAVIYPBLAALY VH—CBETD
DO Y PNFEDENS, FOFE LK, SMEEBLCSUFRADEDIZRIETEECO
That L.

LIRSS PO RS

BERABN  19884F, 19904, 19914EE K UMINEITAT > RBRICIE, WFh b RRAEEMRL &

BAPLELNIE LW EME L (Tabled) . SRR Yy b2 SFPERT D200 7 Y ICLE
UTHBRICHE UTe. 7238, Tabled iITIZERICHE LD KE X, FHMmERE, B X CBREYE R
(MERHS 2L, LD HEERHE L L) ALk,

WOMY o ik RBTH LIINERO21E Y OFHET]Y feoteo H—0 Kk, FAn
VEPIHM (BES15mm) EEEBHE (HA 261 um) EZRSI2OOTENBZENEN LT
Ty bL, ZOHRATYADTRTORMETRLAAT, W I@&RLcB WE2l 02
AVY B —THLENEE TR (UFBRNHIEE T 5 : Table STHIEA) « B0k
Bk, BRI L2y YHICHELTE 2R EICE LEE, E—d—2H0TIORY £ X
VIVE—THELEMEWLTH () LicaMLe CIFHROIRDIEL TS : Table STHEB) o 72
B XY OECHTLEH (b) ARV Y Z—THREL, B#EWEEZRDDIBICIZA (at
b) W TFHEL L.

BHCHE WO FNHEOENSIHEFIC RIETHECONTIE KB2CTUTOIEAE
CONWTERHE %AT > Te.

LR . 2hBhOHETHEZRY fo RHTE SN F B RO MR 284 TR
c.
SIEE . ZNENOFETR S ISR Y MTRBE L, SMEATET Uk S ThHIbFalix &t
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B U CTHEGAI BT A S El e 2R Te.

A B FRAR R - 1 D e SR AT CHURI HERBR 21TV, T ORRD SRR (
SAI) (¥l - ik, 1981) 2R Ui, 728, HLERT M AR L W HERIZA 4 O SEH &
OIFEIPHEDE (p.27) 1T,

MRBLUER

T VO B FEDENC X DI D F EIE L SR S N SEF ROSATIC BIE T
BAEITOWT, 19884, 19904F, 199148 X TN ONEITAT » T ikBRRS R A Table 5 1T /R LT,
Yegibe s (FHEA) THEZMYJ o, ZAHEL DR EWNER X TSMERIZZNENS5.8~
67.6% 8 L U282~421%TH>TeDITH LT, OV E (FEB) TRENENIS.0~99.8% 8
LU8B.0~973%Tholc. WOMVETHWEZMY TS Z LI XV #Z LR THRME, SMEETHIS
EORETSAFRDEENRE LRRY, SEETIREL QMR LOMICER (p<0.01)
RAENRD b, SEAFRDOSANCBNTHAE & SR D IETH 2% - TCIHd RO SLH A O
FHBRWNMEZR L, 19904, 19914ER L TIINREICIZAR (0<0.01) RENED BN,
VRONHEEE THN A B Y & 5 BRICIE, ST BB 2 5 X T e I T EIVER K OSEE K
FPLEDOTRE WP EZEZXDBND, —F, WOV EOHEITIZ, Jiddke Lbicfbhdicd
SRR G O fEBRYED MR O TR, DWW TIESAUE DR WS LA RAEEIZ SO0 Z LB L 2
Lixole, EEEOAEBR BT T %8RI T S HERAT > T T BB HEP IO Y ERITE) Y B X 7o
fii ks 198BLELLMEFE LI D ERIC K D R R R SMEFREE BT E 2o (Table2) « W
B diZ, BRIHRICERD LRI RICE T4 < ORMZET 25, SENRSMUFAERIC X
BHOTHE R FETHD LEAD. 28, WOMYETERIOT I b FRRHCHID ), Wz S
fexy hADRET DRI I ORAIC L Y EHEDOKEBESLIEE S, LIAL, I3
EHASETDETICRY PHIRIET L, WTFWZRET IRICFRICRETE DT, g h
DREEAL2 b TN S AE Y _EiF OB IR BRI 1372 5725 o Te.

2. BHEBESAF

URTVOWESMER Y b (ERE 4131) hTHL SR IMEORERM 2B T D0,
Hbol&E, dkE2S5CICHORABREIZOWTRE Lz, BT IR OB A
CRIETHELRET D, FRBORBRMEELRI L.

HHEB XUTHIL
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BRI RBICIIKARZRE LB AN H1988E3H10H, 3A21H, 4A3H, 4HUHEB LT
4A28EICERIN L7 24t L7c (Table6) . JBSER X OCHARORBRICIZWTNORBRKICEB
THERWEIRICHE SN 25 TR T o L. MBUKIRIZ22°CE L.

MaR SMEEHEboRESAZSMER v FAIZZT —A by (EFR40mm, KB) 1HZ2HNT
7o, RBRKIZIZ#9100 ml B <200 ~ 2000 ml /7 DFBRIX ik} e, i, @EHEEDH O
MU RIETRE LM T 5 e BRI IEESX b BTk T .

BAR SMEEBHDOSMER Y NASNORKIE, B A8k ER—Z (EEI3mm)ZRWTHE
ALTIToTe, BARMEBIXIE, 85321 (1KY Y OBAES0%) ,» 521 (80%) » 651 (
100%) » 7.81 (120%) , 9.81 (150 %) BXT13.01 (200 %) DFXZ#*} e,

WOUWAEEKE WOPABEL SMExy b Lk v 10776 BRE T30~200 RO #PH & LTz,
TATORBHERICRIT D BARR LOHKEIL #%dT5 X5 2BHTERENTIOmL 7B
X651/ 7L L.

HARBORYE SMEEBOFAE, EEZR AK2ESFRABIZE > TEDATHDS. T0
FRABIZAKRORKRRE L DICHEKRT DN, ZO—-HEORECRLLEILNTVD, £ZT,
IOFRBERBAOFELFRAOEBRAEFEOHEL L, SMEEHROHFASORBIZONWTEEBEME T T
RBOH T 2R L,

HMRBLUTER

WERE WOSMEBICRIETEAROPELTSTAER B2700ml OESR E THKARO
MM U THSIERD ERBAR S, ZNEL EORBKRE TIXZ < EPRB 5L SMEEBMET 3 54 H
BRObNT (Fig.5) . 28, EERX TRNZE SILLRP o7, BoIIt ADHF A O
EERILBEEII1000 m! AL E TIHFICEIZR P 7225, 1000 ml BLRiC7 2 Ll O ic
ONTR LR MRAIBD bhvlc, Zhid, RBSIC LDy b EOBMIT &b 72 5 RO H B,
HOENFIBRE DS DIT LD HFRABE~OMHENPEC L OBRELE X b, REBbOBERIZ
KB ~OBFBRAEOMG L & DT, MRIT X > TEU D KSR Y N TOIDO I AREZ— kR
L, %7, SEEROMOR Y MEH~OHERZH < Z & THRARBIC D25, SMEERTICH O
HERKEL VLT - #ET2HE Bk, p.24) 1, =7 VRF TR, FTIR~FA 2L
DT H BD LN TNEA, ZOERFNHEHIZSOLZAFHTH %, EEAR TREN
EES MO T L DBMERZEB LUBONSMUFRADIHFABORERLELXDL, V=T
Y OB O OB AR IZ700ml 4 /431 EE X bz,

Bk EKEELDCHERETOBELERTH 5K v NANOBKROEEBIZOVTHAN
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AR, B26.51 ik (¥ 1 B[ TI00 %Hk) KTROEWSEEIFELNZ (Fig.6) . F5
NI-FBOFRABRR 1L, H29.81 B LR TEAROEME & bic M 2B mAED 5
nic. BEOREARE, BREBOHE EFERIC, WRITSMUFRAICEZDMBNEBPEKE L F
B LD SACEDE T 25 N RAERE RO EREZ O LT D EEILN. LEA-T,
A OREBAERDP H65 1/ By <7 VHEBRORER /KR L E X bR,

WORAREE LEROEREZDLIC, TRTOPEEEX CREM b O @BARR X Ok R
FENRENTOOML 3 BEU6S51L/ 7 & Lice. HOREEE LSMELOBRETSTLZA, 1x v
h%7c ¥ 100 kL (242 77k m’) BUF OUUAERX TiZ90% L ED R SEHZ R Lichs, 100 /7 ki
UEOBAX TIIEED LRE LDISILRIMET L (Fig.7) . 7, SERITKIEH U TH
AOHABEREN ERATIEMNARBD BN, ZhuL, Ry h~OBRBFEEREHL 2D LT &
D, B IOSMEAF AR OEMIAVNS S 252 LI X 2MBENRBHIC L 5HRTHD LEX DL,
INLORERP D, =7 VHOSMER Y NHTOSMEEMEE LTIE, 100 5k (#124075 %/ m’)
BERABBEZEETHL LEZ LN,

3. Bt E DAL

SACRTZA W T 28R, GROL <7 PRI TR, 7Y (B : 3%, p.87) , A7
N & 5 Theragra chalcogramma (4% - RiH, 1984) , W% 27 F4 U ¥ Engraulis japonicus (
Tanaka, 1990) B XUt~ 4 A (Tanaka et al., 1991 ; Kitajima et al., 1993) 72 ¥ O EABETH It
BIZBDHENTND, WTFNROREIZBNTS, SERTOMDOLESHEKL Y KE DT L2k
BLTHDD, ZOEBFRRBIIRKNER TOFEEBBICBEL TVD LRSI TV DIC#
ER2,

YT VICBOTHREBMIC I ) MOLENEILL, FFTSERNTIAE T 2HIIHED
BmMzEBRLTHDZ LR TE DT, TR,

MHB XTHIE

HERAM  BRBRICIZ19924E4 A 8 B AP RiT1RF 2073 1T BE BN 2 FEiB L Tc K A i A BRI L e B oD —
el Lic. ZNHOMWOF LK, XK, FHIEBICEHMmRER, Zh£0982%,
91.5%, 1038umBLURI8 um TH olc. 128, RBITHOIH O IZ87.2%Th . ¥
e BRI IZSAER Y PR TIRAGRO & 5 2 EB (kiE2210.3°C) &7V, RBRRE ZNiC R L B
RTH S ZAMY —H — TN > TREIC L.

WoOLERE HEAHICIETanaka (1990) O FIEICHE LT k. Thbb, 11 OFF AR
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Fig. 6. Effect of water supply on hatching rate of striped
jack eggs kept in a net (413 /) installed in a tank
(10k)).  Open and closed circles represent
the hatching rate and abnormality of larva fin,
respectively.  Vertical bars show standard
deviations.

20

Abnormality of

larval fin (%)



(¢) utry Tearet
Jo AjTTRPWIOUQY

'STeq [BOTIAA AQ

UMOUS SUOTJBIASD PIBPUBIS YIIM UL [BATR] JO ANJRULIOUJR O}
JUSSAIARI SO[OIIO PASO[D) "SIB(Q [BOTHAA AQ UMOYS SOTUBI M
sajex Suryojey Ay Juasaxdar saoaro uad() *s339 youl padins

JO 911 SUTydIRY UO PAJEPOWIOIIL S33 JO ANSUP JO IO °L “Si

pa3jepouwodde sbba JOo Isqunpy

( s/ 50T X)
1484 -1 B9E —— . : cv'e S oW - Le'h i €0
(39u/ .01 X)
0z L S & 0L S0__E0
0
: B LR s i
ozt \+\+
X \.\+ -
— 4 | — 4
g +_ s
| s g
ool w + 207 .
o
% ¥

TPpbddd

0¢

ov

09

08

OOk

(g) ®3ex burydjey

26



AAYY & —IZ NaCl & 5\ id#&# k THEZ#0.0004 g/ om’ BRET1.0221~1.0285 g/em’ 1T 7
# ek Oki22°C) % 11 Ahic. BBPOBZEAARATVY Y —DKRIZT A —F—"AILKY
220.5CIefifE Lice. ROT, M2 > BFAE Ry b (%% 2.8mm) ZHANWTHEAALY
VB —ICSOEF DM ERIRHICNA Lz, ZL T, BBRCLDZMNO L IO EEZR T,
107 IR Lck, FREHE L, AAVY X - TTRTOWNBRBICEF EHDIVIZVY
ZF—QERITE T LIBEITiE, ZOHWKOHESFOREDOZNENEFR D DN ERIELAZ R L,
Z ORAFEBRADERN U E®RP SRS T 5 ETOM, FHORFHBE ICFoRIER L. 2B,
1 Bl DFRRERY T Y OB RNEH 1 R & UTe.

MRBIUER

FERD S ST B D <7 VO REEREICHIE Ulc LEDEAL % Fig. 8ITR L, FENME
BOMOLEIZ, FEBKOLE (1.0252g/em’) X ¥ $0.001~0.002 g/cm’ /h&EL, ZEOH,
B0 H £ Tiddik O LES EIRE LTRBICKEZ S R5BEMMB R SNTc. PRI #3060 IR @
THLWBKRDOUELY bRELS 2 VIEDT. T OEBETHIER v bhOWO 5 HHRI2EIFEE O A3
%y NOEIZYWT Lk, PEIIHRASIERIIRE LR S OB O HE131.0264~1.0274 g/ cm’ TRA &
%Y, O 1% GEROKRE) S35 mE o7, SMEERORETSIER Yy NADBEXS
XOHAZIEDD L, T RTRY MERETFLEELTWSIZR N 25T,

VT VBT HSEANCILESHM LT T2 Z E8ID S, Lichi>T, AEOD
WEBELT S BE I, SHMEBERTOREBEHELEEL 2D, WU & 5 g RBE L Bk %
By Z it k) SlbR Yy NEOBRBNTHO KRR MERD Z L THRARZHEEZHE, 05
tRzmD2Z LBFBEEE L BN,

4. SALH-f 0¥ JHE

MUY 22 LERRICLT, RO X 5 I EBRN TR ORI SMUFROE hE2% 8
WICFEM S 2 = L& BIIC HUBRRTERBRZ 1TV, T ORE% b LIC AR (SAD (B -
i, 1981) ZHH LIk, 208, V<7 ¥ SMUFRADEHEDORED—>L LT, SAIN
HOTHD L Ex bl (HB - B4, 1993) .

HHRB XUHE

B RKARU <7 V2EAZINVEL Vi BEEBICBV THE LTER LR A»D,

&1
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1988~19924FICERIN L TR S LA (2K 3.020.1 mm, HilR 0) ZRBICHELTc. #RHA
D DB S OHRITIRS RV K 51T, LENHRZE L THRL NI SUFAZRBICH W,
BAZ22XCICMRALIKENTEREN S, Z0%, #FENOARAZSER Yy MTBREL, HEA
(651L/4) L& (700ml/ 73) ZITORBELSMEETEHE L. $XTORPEHITONT,
BRI IR (BRI 5 LB OBIE) . S2HE (F EIEITd 24880 &
&), IRBLXOCMBERERZHIE L, SERFCIZSEE BERINVBUCHT 2 5 b 0RIE) 28
WLl EBCiZ, AkLBRIZEY Ry PRIZESHRNIZ I 2L TWD /A (GEdrfR) Z it
L. ¥, Bk EEEERIOSHIED IR R Yy PATREBLIUH - TR AZE Z
NENE LFABIOUTHFAL LT, HBERICHN.

fLER T PERRBR AABRARR - AR S00ml OF T ARY — I — I FHRBKIRICHE L TR\
ik z 200ml ANTRE, HOE—I—TRy b 2L EELITHNI > TcSbiF A% /e 22
BYyay s a1k 5I30RT O LAAATHRE Lic,. Z0O%, FiE#EK%EZMZX 500ml &
L.

REREMN  FRDNY R Y THBSAICG A LB ERET D7), Wi LIARIT X 5 PEIE LFIA
EXy R WU EREE KB U T, £, AHENSSANC BIET BEE R T 50, #k
S00ml %4729 10, 20R, 30R, 40, 5028 LT100 ROZAPARX Z#xiF T15E (FH0X) Dl
BRI PR AT o T, RBUKIRIZEARINCTIZSMEKIR L R L22°C L LAKREAS WX ST LT,
SALC BIET KB OWEE BT B 7ed, T —F—R"AZAVTINC, 20°C, 21°C, 22°C, 23°C
BLUO2ACOAKERX 2 E L T54El G13241X) ORBETV, SAlZk . ZOHE, kil
BIE DRI 2 o oo REBAY —h —C iz VAT, BROHRANRGENE T TEBREfT- 7.
Ny RY » THEOERERNDPRLTHTced, BokLiBRIILEITbRP 5Tk,

BER . € —0 —AOFAOBEERIZIE—ERMIC IR, SRATHE L TRELE. 2B,
BB Ul 2B 5 & THER L 72,

AR RIBE AT PERBROR RS> D, WX (BRI - 7%, 1981) % AW TSAIZHE H
L7E,

i(N—hi)Xi

1
SAI = —
N =

CIT NIZRBRBRGR OSMEFREL h 12 i HHORREBERE, BIUKZERRBRENSL 2
PETOEETHS.

BEEERR v~7 VoERRL HRHLHEEB T % Lyt -
~/ 7w a7y A Nannochloropsis oculata %0.5~1.0X10° cells,/ ml D% K& THR N Ui il &k iz
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WA LTz, L, AORENSS~10mm OHiZT> / 2 ua 7Y 2 OEE%E1.0~2.0X10°cells/
ml Iz EiF e, =0, EIHE>T LEY A Brachionus plicatilis, 7TNV7XT7 /) —7V 7 A
Artemia salina, RIARE aXR—F (ERW) , #BRTAVTIT, RERHBIOCIVFH (7
M Neomysis spp. &Y \ZRE) #HEE L. FEKERE SIEFRZ2COFEEBEKITEL
#, 1°C/ HOBIA TS CETMRL, MFBIEFSCTRES Y, £, HREB/KRIZADO2 RS
mmfFT50%, 10 mmi§T100 %, LAMEIZER350 % & TEER NS &/,

BAOEREN 1988~19914E1CiE, 2H FAI~3H BANCHAZRE LA (FE65kl) 1T
Lic. WAYHDS2HMM T THEKRE BAKE (17~18C) »5H22°CETMRL, BL#kiE22
Cle B EETERNZR L RZEE) . 19924I1TiE, A NV AMEMRIEIERE ($id : 2%,
p.41) ORERDOKTFTZHFHEL T BH LY SFRVI2H EAICH AZ KIS U TKIR20°CTH
BL, LH A bEEKIRZ22°CIINR U TER 208 Ui, #EEREX, BRAOENTHR L
IZ & BN EZRRT D7, KBZ20°CIC NP CERZMH L, AL ERRFHZ DA KIE 222
CETHR L (MRZEHE) . 28, WTFROENRRTHGEHEEHEFT - 7.

R

SATL R ABR 19884 5 199242 1 THT » Te v = 7 VO FFRBRR R &L ThEN O &
LD LT R Y hOSMUFRDSAIZTable 7IZR L. 728, 19904EIZIE T A N AMEpik
BOUIE ($hik) OREIC LV EEPEETERP STl dRP LRI L.

SATAS6ELF D v v b DS BEME LTc Ml DA TIE, TR TORFITHADHTERER S,
SERIOHEH T BEE2PIE R E D %2HF 2P oc. —F, SAIBS6LYmwvwuy 2R LKE
ERHTIZ, 30HD 5 B2 TLE25~30mmaD i LY A XOMEH 2EHET D Z LB TE R,

Xl ok LBREZILDTROR EAFAIL, W FHALY bEITHOWSAIZR L (Fig.9) . 7
B, ABAFRADSALL, T OWHDIRIEFRICH - 2.

B D FE B S 4 BISAT FEIB ADHEEBUKR 222°CIC R L CRES ¥ 2 MR L ER T,
MEEI% Of%E ¥ & & DITSAIZRBIAS T Le (Fig. 10A) o« —7, KIR20°CTHE LERI
T M I 22°Cie IR S 2 IR RI T, 72 IR 230 U C MU ADSALZISEL L& %<, &
MM BN THSAIDETIZR SR P57 (Fig. 10B)

SALAF A DO RBREAME HSAT kiR : AIR19~24C OB THREZIT - ek B AESMEVIG &
SALIZ® <, KRV 72 DIEESAIMEL 2 2B BB S5k (Fig. 11) «» 22T, RBUKiR
Zx (C) , AiRx TOSAIZy £T5L, 195 x S4BT,

y=—1.16x +4881
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Fig. 10. Comparison of SAI of striped jack larvae

obtained from spawners kept under continuous
spawning conditions (A) and those kept under
intermittent spawning conditions (B). Each
point represents the mean of SAI in the dupli-
cate tests at 22 °C.
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20, mOADOHEE (r=0.9982) 2ARADHLNT,

WA - #E/kS500ml Y7z Y 10RA HA0BIRA LI BRIX T, SANICIiZE A LERR LR -
o LAL, S0RBBLTI00 BINAR TIE, 0BBRAK L HE LT FI b HERSAIOE 25
»hilk (Table8) .

FRONY KU 27 SAUFRDE — I —~DREFEIC OO THRE LICHER, i LIARIUBRIRIT
EDHADSAID S DS, EXy b AREOHFADSALL Y bHERE (P<0.05) KRWkREZRLE (
Fig.12) .

BB L SAT SLFFADSAILIE FIIR (Fig. 13A) , 24K (Fig. 13B) , Sk (Fig.13C) ,
M (Fig.13D) B X OWMHMBRSR (Fig. 13E) & ORIiCiE, FricBadEMiE@ o bhiadr -,

% %

YRT7 VOMEAERLTIZ, IhETH, HENRORHICRCHRAD S bk Lilxz ko
e, KT E§ 241 f 2 IR BRI I U RE OAF A L HIMT L, D ofEIE L TE . 41
DRBIC LY, SAIB6L VBN =T VSMLHFAERND L, MEMHIOREED B P2L,
LY A L& CTHESWERZEHRL NI LBEID b, £, R—HANEZROTHEE K
REHD D Z LT X2 IR 2 G IITIT - 25 e, ERTIITIZSAIARE NS DD, 0% E
BN CEBRNZ SAIOKR T RR b, &5, 2y NATOR EHFA LI THAIS T
THRATAER, F EFROSAIBSHLPICHNMEZ R L, ZHHORRIE ZNE TORRKLRP Y
FMBELRBDTHole Z L 2B, =7 VBT HSALZS LI ADIE N2 HET 516 F
LLTHBTOD EEX N, ¥k, 4%, ZoOREZIATLIZ LRIV U7 VOBEAEE
DM LZHIFE D b L E 2 bhi.,

WU PERRBR AT 5 I M Te o T, H—ORMERIZRRET I KR THD. <7 VORI,
SACTTEE 22 kiR 1218~26°C (1A S, 1991) LMEBEBENTRBY, 20 5 bEEN AR 1Z20°CHI #
(WD, 1985a) HDWIZ22°CRIE (AL, 1989) LE&hTWwb. HEHTIZ, ZhETER
KiR22°C TR S UARTHILE TIEBA LR L TE icd, RBUKIROIEREZR22°CITRRE
Ll LAL, AERTRENL S RRBKIRIC X VSAIBKELS BT EBHBLR2IR -
oo &%, RAEFERETOFADIENZRET DIC Y- Tid, KREIC X DSAIORMIEISHE &
2%, ZOl, LSEHELNKAR ESAIOHEMRERRP 5, KiE19~24CTIT>LSAIZ2'CT
DSATCHRH T DMEREEE Lk, 22T, ABkiER%Zx, (C:195x,524) , ki x, TD
SAl%Zy, &35 L, KR2CIZBIFBSAL (v) &

y=y,+1.16 (x,—22)
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Fig. 12. Effect of handling method on SAI of striped
jack larvae. O, larvae were poured into an ex-

perimental vessel by using a beaker; @, larvae

were pipetted into an experimental vessel.

37



35 .
30 oo of,
L A ..f‘o.. o8
20 g e ™.
| " o <lo
10} 04
LY
A 1 M 1 " | M 1 A A
(0] 20 40 60 80 100
floating eggs rate (%)
35 i .
30} B O:. 14
B W g
L * * ° @ 0.. .“
10 ”
L
H " 1 a4 of N 1 i 1 2 b
0 20 40 60 80 100
fertilization rate (%)
< 35¢ .
30 ° ..’
L C ° o .‘.(‘

20} A '\‘.2
O - .. [ o .:..
.
m 10 F .
3 4
1 “ it i 1 - 1 el

0 20 40 60 80 100

aof p Sl e
s o e o ® .
% 'o' . ee . .
20F & LT o® e 3 ;’ vl
L . . .o . ®
10+ ,
S .
- i = L A 1 n 3

O " 1
950 970 990 1010 1030 1050
egg diameter (um)

35 ( L[]
30 F ) . (] °
L E '0..'.. o °® g oo
20 | B T H S L
i ° o tos o N o:.: ol . ]
10} Gl
@ °
1 1 . 1 PR |

O N M 1 "
230 240 250 260 270 280
0il droplet diameter (jum)
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ik kbbb,

EoOMER L REBROFADOBBREE THD. %< OBEFHATEISLERD S YT
iCiEA 72 0 ORBEN 5% Z LG S Tws (Blaxter and Hempel, 1963 ; Lasker et al., 1970 ;
Jones, 1972) o« L7ci3o T, SLFRADEHOHREIC L Te>Tik, PBOMEEZRNTERT S &
nh, koA ERVWTE Y e LTOEWEHET DLEXDD. AEROD X 5 i2500m!
ORBERA VGG, RAOENR SR LItz LBFEOFENHLDORZ LPb, Y=T7V5
EiF R OABRTH EARBR TiZ, S00ml 47z 30RREMITITEERINAKE LE 2 bk,

LSEIORBRBRND—D ThHoTle v <7 VS LAFADE HOBAEALIL, SAIZMATLZ Lick -
THfBICiz o7c. L L, HLERTHMERRBRIC X 2 SALFAOIE IR, HEISHATSETIC 1R
MO ZET 5. 20k, FBFICHET S LANC ST ADE IHEORRERD Z Lid i
LS, ERAMRLHELE LTRPPHERDD. 22T, L0 ROERE TSAILBGET 5 K 5 2 H &
FHHSRHER WAL EZ, BRINL B TONE L OBEMEIC OV TIRET L7cAs, Hric B i
DENRP ST,

BT XKD

BB X S, ¥=7 VORMABADORKICK T D EBE~DF L WIEHERL, EHND
RERWIF LIRDZELBHMBENTNDS, ZOk), BHEEZEERE VIEDICKEL, FEORE
RHICEDETRAEHLES A MLy bR LD 2R, BRINABADORRICIZZIRT
THLLEZBNTC, e, RIWABRAL LTORBRBBAOKRBIZLA LU/ TERNZ &
P, AEOBARKICIIRUMZETLIZ Lk, RChRZEBY THD. EHIT, EFEMER
SHTOD RN ORIZFIREOMEZE X D &, BIZTRHORY 272 T 5DITidfs &
DEAREP LB/ LN SMUFAZAVTREESNEATREZER L CHARKRZT > LVIL ©
LARRER 2 HRE L CTERT 2BRBRETOINETHILELADND. TOW, BEHOBFHR
Bz POBRE A THLPICENTVD A + B Z A 7 ORBENFEE OB PR LTRL L E
BHDb0ERbND,

MR OB AR RITAFEOKRE 2 NEIAEETT 5 Bf L #ROKEESPH BRI 5
ROBBICKRE RFBEEZRIELTVHZ LIRRBIHETE S, it ko, vy=7 Y
RARORARRBIIC B BB 2 i Z L iIc k> CTIBEAMEE Sh iz Z L b, AAKIBEES M
TR THADRK B EHLBREIL hu—ATEDZIDOLELLND. 2O L5 RFHEIE,
SRBHRNEER 2T T 2 D OBBERARREELBATND LELBND,

RRS BTBAOERFREFECE L TOL DL OFEE RN, =7 JIdRMAEAL L
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THEE D> THAT D), BHEENZBRREEIZLICEoTbY S “BRE 2o
2L HRELCERNZITS ECEELZBERLEZOND, Zhid KERKFHR L OFER
OEAIC LD, WHITREEE LCERNCETIHAY XADBR/LHALIP AR, TOX S
RYALEYRT VBAOKAICHESED eicid, FIXE FECHEICIZMRERE L HIVE Y
ORI CENZFRE L, ROFITIIMELRE D D VIZINRZEE B 72 & DR E B D 2 CRE N 5
ZIT, BRI EABNC L 5NN L BET DLV EROSELEBFHTHA5. 7V D
L5 I RARERPBBICRY L LIZE X, HEEOSMUFRADERECLERREABAD DIV
RAOHBESTRETH Y, ERLREEBATHRIABRAL LTHEATEZAETHIUL,
P BUE LW o T VI OB TR D TRETHS. L2L, Y7V TRES Vo IeH
HARIRRRIC XD BAD L ORMIFIERTERTH D. £0kd, BB Uik 5 RBARKRZLTIIC
FENGEFE BB L 72> TL %,

VT VHBAP LHELNTNOEHEAICELTIE KEBXCHE2CET S8E (HH#bL,
1987 ; JIGZB, 1991 ; ki35, 1992) ASHDAS, Zhb DM FEE T TRESR L2 BTS2
LIZRETH D, ZOD, FPETIIMEHE b OBERR, FEARBIOCHONEEEICETS %
BRETS TR, WOBEERSMEEHZBET L2 L TE . £k, WEHbOWHEOEIC
ONWTORBERS D, SMEEMONEFHEEHOBER SRR SN, ABICXZORBFEO M
EEBEICET SERSHY, AETLICZ DX ) R AANIEBEENE 2R L2 TUE, SN
REGIHFREEILDRZNE VWS> THBFTTEDDEN. ZORDICIE, WORY HNFEED &
DT, HH%MAETHFROERZIT S LDERDHS 5,

BoNTeSF ADFE N ZHET Db —o0HEL LT, M ERBRICIvBEHEND
SAIEMTHD EZ bR, LU, BicbidRTckdic, HERRERBROERSHBET S X
TRLAMAMEO MM ZE T2 Z L5, EHEEZRRE UTHRADOREZHET Z1E 7 F
BELTRPEVEL TR, £k, BKECE L, JMHERBRIFROBHEDO DL S
DG, LABRAPLMNGENEERFRORBEZHETIFETHY, FRAOENMELIZET
BERPRL2 5, BEEOERICELTIE. W OPOEHESEG X SN TWEN, BEEEOBE D
bFdL, EREFHBRROBVERLEXL Y. TOBE, ThHOBERERETHILDHIC L
DES BRIRBERND P BKRERMEL 25, 54, Bk (RNA/DNA) %ic k54 b%0 F
BEROIHAIF RO HESRAE BN THD (REH S, 1986 ; W5, 1992) , 72 4EEH 5
TEATED LS REML N ETRIZEE TRV, LEN-T, SHBENBRILICS 23072
EHAEEZBIR LTV LT, WEICHT 2 LENCHER RSB SN, POFROEEEZO B
DEFETE D X 5 R BETMFEORBSLETHD LEL OIS,
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4528 =7 YOVNNIZBEET 5 BhRa i

HEB T 19784 LIRS <7 ¥ OBAR KM BITE I #lA, B THRTc X 5 228 ik ik
B OBTIC LY, REBA»SORMMIChDRE LI KERMATREIC /2> Tc. BICATHE
o 1 BE IR D B INRORE B A BE BT 1A b & MR o TLO8B4FIC I s LY A X (2 R28~31mm) O
RS0 RAEET BILE - (Fig. 14) « L2 L, Z£0O—J} TI98AFEEP HF Al (25KT7~8
mm) R EREOK BBISFEET D EHHBRZT5ND K5Iy, 198948 X O19904FIT ik
HEGO Y <7 POMEE AR 2L ARICK Tz, BHCI90FEICIIFAORBERERC/KR, W2 B
FOMRE 72 & OREBRB G IOV ThRE 21T, Bkt Bl B KO RBBEEE TERS A OME f
ERERBREIT ST, TRTOMESHICHAMICRERHO KREFLSFAEL, MEDEE L2
K TP (AR, 1992 ; HE, 199) .

19904F iz KR SESE U T A7 R 2 W BEAR AR A 38 L OVE BB EIC ft LI R RO K
FrkA RS (PRARSE) I R REASRYD S, ZORRAFIZRBUTE LOBO T A N ARF 3R &
n', 4 ¥ & A Oplegnathus fasciatus THE SN TS 7 A N A MRS (viral nervous
necrosis : VNN)  (Yoshikoshi and Inoue, 1990) 12 TR LCKRK TH D Z L HBIL T2 (
Mori et al, 1992) . FRRDIERZET D7 A NVAERKIZ, F—A VT EXEFBID
barramundi Lates calcarifer (Glazebrook et al., 1990 ; Renault et al., 1991 ; Mundy et al., 1992) ,
/ V7 = —IZB1} % turbot Scophthalmus maximus (Bloch et al., 1991) , 75 2 RILBI} % seabass
Dicentrarchus labrax (Breuil etal, 1991) 8 XU HAIZ B D ¥ ¥ /& Epinephelus akaara (
Mori et al., 1991) KBV THRESINTEY, WTFIOAETHIFHEAMICEELTHD,

L Ulek 5 iz, 19904 2 Bkt <7 VEEEE L, VNNOREIC LY £ ReHE
2% (Atd, 1994) , RAZVNNRRR OMSIALELZ>T&E . 2T, BRIHTIX
KRR L REAFEL DIFAMERIT LY, TANRRESE LY <7 PHAZME & UTHHE O
BRI XD TANADMALITEETI L, 7 A M ADKEER L USEE > 7 72 B DEALER TR %
BE LR, VNNREYANRZ) BIANAPCBT DY ANVATHDZ LHVHB L,
striped jack nervous necrosis virus (SINNV) & &ffif Sivie (Mori et al., 1992) « %/, Bk
BEELTa vy RO3 RAIBHLZENDZ Lh 5, SINNVAY <7 PVNNEREYA VATHS Z
EHHER Lz (Arimoto et al, 1993) . &5iT, #ilb A A A% AW TERIUM &% /ES L,
SINNVO# % & UTRIHEELISA (enzyme-linked immunosorbent assay) 23HEL &% & & dic (
Arimoto et al, 1992) , B ADIME h DSINNVIZH 32 HitkZ D7z o ORI ELISA § T &

R K S R A 1L AL
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nie (Mushiake et al, 1992) . F7z, BEOWHEIC LV RY AT —LEBKIE (polymerase chain
reaction : PCR) #% FlW SINNVOR T LA TOMINFR AL E #u/e (Nishizawa et al.,
1994) «

AETIE, YT VVNNORiBRZEHNE LT ZNHLOMERRED LICLTIT- B> b
13 X CHF A~ DSINNV O E R GBI FRARIC OV TR D,

W1 MEEELISAIC & 5 BlAM R Yk O

M#ELISAZ Al W TH A O, FERB LU EZRAE L ICRER LD HIESINNVIZR H
ENRPSTeDITH LT, BRP51365% G1HIH2041) OFIE TINNVEKRIHENILZ L25,
V7 VVNNORRPFIIHER B L HEE S e (Arimoto et al., 1992) « ZD7csh, FEIER O M
BAOIR ZRELTEL, SINNVEEEBRA»LH/HLNTEHN B X OSILFAORE FHEICHT
52 LA OBRRMRIC/ZZY 55 LB b, L L, FENERMOBALLDOMBEREY Y 7
Vo752 Lid, ZOROBAOENTHFICEXELZRETLEX DN, ZZ T, ENICE
WRERESTHRAZEP LELEERAL S DFEL LT BAOMEHIZE IFSSINNVICH T
LHBDREZHTN, ZHUCESHTHRAZENT DI L2 THX THI. T TIRMHEELISA
iz X 28 fli 4 OSINNVIT S Hifk 2 9 % JREICOW TGRS L7z (Mushiake et al., 1992)

LR RSP RO RS

SINNVE Y XHiME KAPLDOSINNVOMALIZEL FD L 5 iKff>7. T72bb, VNN
BRf (W1002) 1IZS0mMKER BB (PH9.6) ZFHM L THREY =74 XL, FEENEIZEL Y
B Lic. ZUC, ¥ aiBEAR (10~40%) BLUHILE Y 7 ABERR (30~40%) P4 %
DKL XY T4 N AWt Ulc. Wiz, #i4k U7 SINNVZ RN THSINNVE 5 0 7§ 2 45 Uz,
Thbb, MilkyAr 2t 7ul Y RORLHDIVIIARELT V2V b (Dif) LZ2EBERA
LCLRRIRIRR TRt 7 9 OB WPICEE L. Z2UC, 48l B o8 5108 %ic iR Ui i
PEEE G, BOSBIC XY MEEB. S0%EEET > E= Y AKITIC XV IS X Y oG
AMAEL, &5IcIHERMPIEERAS <7 DOMM (KL PIEE) 2 58 s HR ok I
BRE Lk,

MY > 7N BEELISAICBWTIE, #idk L7cSINNV CHuE U e f oo 18 % R pEs e & L
THER L. B OmA) ~OREHIRIZ, MLy A VAWK Gmg/ml) 6ml ¥ ¥—1L
(E®Icm) 1z Ad, ISWORNRT Y 7 FT305 RIS LCREL Ley A A AWl 7 0 A ¥
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ROARZLT Va "y b LEREBEALUTHE Lk, Zhza LARKER T3R8 A O A A I
Liz. 3 HOEE» SI10HBICHAZF LY SV a—nN - /) 7= —T 4 (400mg/1)
THBEEL, ~SY B U e R TEIARERA SRR L. MiBid600 X g (3,000 rpm) T104 i
BB LT Z S8 L, NaNZ20.1%E2 5 L5 CHEMLUTACTRF L. 238, B
CIEAARB L UTER TRE L 2N RA0B L U2 AD I 2 Hvic,

BRI L cifiE, KR (RRAMAZERELTERLEZA) HDWIEAT (EEARE LICH A
pRB LA BROREAZ BT E B X O T B F25 Ta~ 1VUERIEE Lc B8R (El -6
~138%f8) 179825, 19914E 1 A5 VWd2H OENAERNICRIL L THRzMmETH L. Zhbo
HAKD 5L, BORICELTIZR47TACHEURIL Lz, Zhb DMy > 7tz < #ER,
FHEE, AR, BRERBX OREH#THE SN TOEBROBA (Filf : 2~13i%) T2 T
H19904E10H, 12HB L T19914E 1 A IR ZfTWiRARIC 4 L7z (Table9) o

miEA 57 707 YoMl RELEY<7 PHHAONEZHNT, 10mMDY >
@@ (0.15M NaCl, pH7.2: 2LFPBS) T¥#iiLL7cE/ Q45 A (Pharmacia) Z T
Wtkrv< s 74— (HPLC) TIgMIEZ %27 #E Ulc. FFRAEMH 722 UTic e, WBEZ A
7%0.5ml/ 53D EETO.15~1.0 M NaCl OFEREP B S iciE S ®lc. FHZ D1 pl &k
E7ANA Qmg/ml) 1 pl &ZBRICK-STEBETIOFMEES SE, BERINZRLUZES %
[gMiiZy & Uiz, LU, HPLCIC KD 1gMD S #ilbix KB DY > 7V 2B 5 icid B %
BY25Z 05, LUFOD X %5 72DEAE—Sephadex AS0 (Pharmacia) % Fi W 7ol CHli 72 15 %
EE LI, T2bb,

Ly RXyFa—Tiiif (100 1) EPBS (900 x1) ZANS,

2. ZHUZ P B S TEHL L e DEAE—Sephadex AS0 (200 1) %Fhi$ 5,

3 WiAF 2—T % EFMEFIZ LA 5RIR T4 RMKET D,

4 LML (500 rpm C308D) U7c#s, ki 238 Trhi Lz Sephadex K 7% 1 ml DPBST

RICIE R g aP<N

5. B¢ U7chiFiz 1 M @ NaCl 2&%:PBS% | ml iihId 5,

6. EAMLEE (10,000 pmTI08) U, EiZBHEELISAIZ 4 5
Tlickvfrolk.

kB O D OMBELISA 96k~A2u7L—h (FAE) ETLEOFECEH HAL
Ly =7 VHADMEIgM%Z SOmMO REEE B (pH 9.6) iz X 0 2B H AT AR L, 25°CT
WO R I %AT o T, Tween20 (0.05%) % &%PBS (BLFPBST) T<A 7B 7L — kD%
RESIE Yt LT e, #ALT A VAV (100ng) %4&RIZ200 £l FORPELI, 25°C TR I
SH¥icth, PBSTTSEIM#: L. Wiz, 25%7 0y 7 x—R (KHARE) %247PBSTT2,000 f%
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CARU 7 FHSINNVHfE %2200 £ 2503 L oo 37°C T2 R, PBSTTSEIPEA L
Fr. EbIT, PBSTT3,000 i FR LI XH VI FlgGhitk (FAMY 74 A7 7 Z—BFE
AAATY K) 2200 xl FORRICHEL, 3TCTRERRIEEET. £ LT, PBSTTH]EL 2
#, p—=bu7z=A VB F PV TA (1mg/m) ZAELYTE/)—AT I (pHI.8)
%200 1 FORELTRIR TORMEEE K &4, ELISAll~Af /7L —hY)—&— (h—Y
—) ZFVTA05 nic B} 2 W I (BLFA405) ZHIE LT,

R

HPLCIZ X 5 It IgM D5 #ifk BB ADMEE T/ QU AP T TETZ F I a Yy
KRl zb, 3FHOE =2 R L7527 a3y (No.7) BWTHAL YA VAL DEESE K
iEhAD bt (Fig.15)

RIEHADELISA HIEHAR L OIFREBAOMIEN» S Z N ENHPLC TIgMZ #fa sk L,
ELISAIZ # L7c s % Fig. 16 12 /R L. HiES A EIeMIZSINNVHLRIC & U TR RSz R
L, A40SiZMHEIgMD8ORE A 5 10,2400 £ TOR MBI CIREKAFN D oTc. —H, FREBAD
M TENTROMBIMBEIZBN TS RISZRER» o, £z, DEAE—Sephadex AS0T AL
B U 7o fe i A DM IgMiZ 160654 510,2400 FH B REIZ BT, A405 L ORICERE ikfF Pz =
Ll (Fig. 17) o L» L, RABOIME TIX16065455,12065 % MO M TEREMRA MR Lo s,
ZDA4051ZDEAE — Sephadex ASOTLBEE L 7z M4 IgM L » HIRVWETD - 7.

o ORERP S HE LT, HLER IMELISAICH#Y 514813, HPLCTABEY 54 Y iIZDEAE
—Sephadex ASOIZ KD RTMLBE T3 THDHZ LAVHBL, ELFOELISAICIZ Z ORTALEES 2 v
o 28, BAOHEHEZIZRBO T 30MH R LICRADMIEIEMOBIKE (A405) 5 5FEtkt
MW SR %25 W T ilR30.108L E L 722 2 B& 2 HURGHE, 010K 2hiikkatE L L.

BREMBEDOELISA AHOAEERETHRE SN ~7 VHAICOWTELISAIL X2 hi ik &
IR, AF22BH177R GUEM MRS %) 25 ikt Shie (Table9) . #i
TR L OBt DA4051Z, R EN0.20~1.028 L 1TN0.00~0.09Tdh - T, Hifkik iR LA D
HR (RADBAT) REH#H L OMICIZBHENESBD DRI o, Fle, HHEB L OHEHE %
FCHE LI 130RIc DV THER & OBBE & at Lchs, $icBhEthi@bbhianr o (Fig 18) .
W335 R AR U 7o BE N B AL 130 IT DWW CL9914ET A 1T BRI 217 o Tei SR ik i
RIXAIIZ67.7% L #d - Tehs, THICIZ254% L E LS BP L. L L, —HoM#iZ1 Ak
HTHoleps, THICIZBHECED .
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x5 =B

Z DR OLENZ, KOO M52 H W CREBELISAIC X 2 HSINNVHEORI Z 1T 7A5,
Fig. 17l REN T X 51T Ad05 & EEIgM & ORICIZBEREEL RSO 1T, FREESEENR
TWBZ RSN, Zhid, MEhichitke 74NV AL ORRNRKIGZIET DMEIE %
nTnbZicBRTZ L ExbhD. ZOMBEIZHPLCIZ X Y M IgM%#k 7r#iik L TELISAIC
Dz L CRIRENTCH, ZORMUBIIFFCKEDOY V7NV ELT S5, REMZET D Z
75, DEAE—Sephadex AS0% W7l CHRMERRTAB H EEER L, TORMELHERSN
foo T ORMLEE ICAE LT HMEY > 7Lz, bFr0.1ml THY, FEAKELS ke D E
A SEA 1B OEA TO.5 ml ORIMMZIT->T bENTHFC FCEREL RIES 2N &
LA LTz,

M#EELISAZ W TR OE KL <7 ¥ OfilfklExE fTolck Z 5, TableditmEhick s iC
BAOHEMNCHKICBERR RBEEICHSINNVIASRIHSh, SOy <7 VBRADE R
SINNVIZEHLTWND, HDEIWZERLLZ e23H DT LR Enlc. flkkEEZ, ANIRT
ORFEHAZRTIE, BBLRhAANERET TRWEA (642 L) MELcRA R E) T
BWMERB B b, Z0Z Lid, BAMTOKEREOF EEDEE TERNZ L2227 L
TWd, ¥z, ENO X572 AN QrARE) K8 WT, BAE Y LB INE L I
LDERO#R Y L UIFBAICE KRR b L AAR DT DI RIEBEFENET L, ZORRL
LTOA NAMBERFHREEND DO TIZ2nr LRI,

B2 HAORKIZHTAEHAOHEMB X O GENEE ko
AHiTIX BRG L BEEFERICRBNT, U7 VHAICBIT5H SINNVHERE E ORI 72
EHZHRD L L bic, BALRBTIIHAOEER KOERREHEOEN L, TRHOBAN L
"ONIARICBITDVNNORAE L OBRICOW TR Lie (dBS, 19983a) .
MHEBLUOHE
ERRE A L, KAWRCEE LTRE LERARBABLUOMUFAI LEE L
KAT#RBROW S 2 L. Zhbid, WERD BRI G BEEBIC BV TS~ 12ERFAE <

NEbDOTHY, VNNHFEA LI19894E8 L ON904E ICEE B A L L TRV OISR (1 k
A~E) TH5 (Table10) . HAIKIZELHHHMIC EH (Ky b& 2, BEE2mmXEES1] mm,

51



‘papuajur sem Jurumeds uaym awiy yoes ) gz 01 O, 0Z WOJIy A[JUS)IWIUT Pastes Sem ainjeradwa) 1aje p ‘T P
‘Jutumeds jo uornpur 10y O 7z ¥e A[3ueisuod jday sem aunjeradurs) I3\ D 4

"(98®)S [BATR] WOIJ PaJBaT) d1ISIWOP ‘(T - (Pa1eal pue paanided) prim ‘m "

‘uoseds Sutumeds 9yj a10yaq jsnl suop sem Apoquriue ewse[d JO u0I30339(] P

I - NSNS 2A131S0J 9-G 8- a-m q
I % aanesaN 2ATISOg €1 I1 a a
I o) aA1ISOd 2A1ISOg Pl P M D
I o 2ATyeSaN 2ATISOJ 6 Pl M g
i e aanesaN aanEsaN L-€T-¥ T1-8-L 2 @M v

2661 1661 2661 1661 ysy (1eak) s1oumeds
uIsLQ J0

Surpasaq I0J uorIpuo)) [« APOQUUE BUWSE[] JO "ON 7661 ul a8y ‘ON 1071

7661 PuB 1661 ul Surumeds 1oy pasn yoel padins jo syoois pooig *0T dIqeL

52



[dentification Devices Inc.) Z#¥iIAA T, fEFEHMZ THEIC L.

gamgErkok it B AOME FORSINNVIEOBHIX, AIfIZE>Tirok. $22b
b, BAEZHE UTHRRS S BIL U, #0708 X Y& 7l 82 5 DEAE—Sephadex AS0 (
Pharmacia) 12 & ¥ IgMZI2#ilk U CRIBELISAIC#t Uz, RIEEELISAIZ I, L% (1M 43)
—HiALSINNV — &7 $ FHSINNVHL  — BERER Y X B FLeGhilk (XA + T v F) ORIER
BRIV, BRI OB IS &S Bt G OB EE 2510 e 23, 0.108L EDB& ahi kit &
HE Ul HilkMgid, 19904110 (vy NEDOA) , 19142H, 7H, 12HB X TN99242H, 4
H, THiCfr> T2,

BAOENFEESRNE 19UEIZIIBA (2 vy hA~D) OfEKRZ22CICRESYE, EN %
HHEHIC B S Ee MBRER, Fig.30XA7C, p.9) « —F, 19NRFICITEMNERET D7
HICKR0CTHE L, HERIEC T2 CE TR L CERNEZHFR ST (MREHE, Fig.30
A7 1) o i, ERGEPOBRA~ORHERBOSEE LIITRBIT DSINNVOHBR & OB £/
COWTKRFT D, 1914z Ee y b CixkE B Gl A : QK 42 %/ fkE/[H)
&L, BYouy bA, BRIUDIZIFEHIEKGEE (BRER42%/ Ak E/ ) z2frolk.
19434 e v Mt LT & 7 U8 TR H LRI EE L.

TANAHR OB BEAPLEN SN TRXTORB LTS LA (Higl) ofifyr 7
Vb, BUFOFIETHEEELISAIL X Y SINNVHR OBt 2o Tc. T72bb, B GE¥0.2 ¢ ;
#1270 f8) F l2idArfa (0.2 g 5 #9460 2) 120.05 M RER R (pH 9.6) ZINX THEHREL, &l
I (10,000x g, 1043) i XY H Shic ki REHE B C128MfICHM L CELISAIC# L. £ L
To 405 nmiZ B DML HHE (A405) 230.108L ED#3E ZSINNVHUR G & HlE Uiz,

friaof FilB Bian v MIILBESMEFARICONT, BIE (p.27) Tl AT M
BT o TERGEARIEE (SAD ZRkbl. £, —HOSMUFARIZONTIE, B OEE
FECRENREE L2 RS AEY A X (2E25~30mm) ¥ TOMEZ AR,

W OR

BRPL OV AN ZAH OB 19914 3 X TNM9924E 0 FESN B3 A DINLEE 7 1 v AR
ERMATAER, BAORBRY IC &0 HFAEMSEB L, 7H I FiRBEPE A3 5 R 5
btk (Tablel11) . WA Ty NATIE, 19914E7H K243 (kR K 12.5%) » bHifkAs
RIENTED, ZRENOBRE TRTRTBELHE SN, vy FBid, 191428 ORERRER
IR MERE & LT HE LTehS, THICIZHUE PR AS222% I8 F L, B OKE T3 < Tk
BLfiEsh, MgoMfse v \DBXCEICSBEDORE, vy kCid, 1992428 DR 7
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B AT E T IIHURRS MEAE A 2350~100 % & W EI & &G O 7h,  TH ORFRITIZ T R THURREM: 1
e LRI S,

Table 10 121, ENHEAMOBAICBI DHHRAORELZR L. $T22bb, 1914EDEN T
oy FE (1990411H #f) ZBRE ENERO2A KT > e REORKREZ, EIINRFEOHE
I PEESERT D12 A ITAT > e REFRERE TN TR LTc. ARITHA LT X 5 ITRRINICE, 1991
Ei R ERARS S < AV S, WITI9EIITH AR B S < v bt
WBILOCHAPLDOTANAHIEOBRM L ADSAT 1914FEICEB Ay b (A~D) »
LR S FRDSALLE B X OHFRD SO A VAR O HHE R ZFig. 19 IR L. BADE
WA IRENDICLIE BT, SAIRRBIET T HMMAE RSz, #Hivy PA, BBLT
CIZBWTIL, SAIMNHBKIRmP» > TERYH BA) KfibhiciB L OSEFA (Bl 256
JRSINNVHUR I Sz ofc, L L, BADERBBRYIREN, SEFRADSAINISZN L
0LL FIZAE T LIAD D ED B, HID A405 BETRSEAFAR S DT A N AH R O H S IZREBIC
LR UthY, ERBAIC22138 2olmMIEE 2o, vy B LERZYVRAIKES L
TWens, D AL05 25iEouy h Ky, RRREIC LR Lk eizkiid, #HGHEFE O
#ZFAED SN of. ZbHiITHL, vy kD TIRENYEAE? > TldbH Y, SAIOKT
b2, KW - FRAPLLTANVARRIIRBE N2 o0, 2B, vy PALBRLFRLN
SEHFADO—E (Fig. 19 DD~@) %@ OFERBRICHE LIRER vy FARLOD 4 A1IHICER
W UTIB kD SLFARE @ ; R0 R) ICVNNRTEAE LT L.

192FEDEBAR Y b (A~E) OSMEFRADSAIE B LTS D 7 A N ATUR OB H #E
RiTFig. 20ILRT LBV THD. vy b ABIUDITIE, FENOHRVIELIC X BSAIDETF55% »
Abhiehs, vy hB, CBLXUETIZZD X 5 2B TFHEIER S e, IZIESALZISLL ETHR
Lk, ¥7c, WFhory hORBLOSEHF AP b SINNVIUF R Shizho . 28,
uy b A~ERBHRLNTSFRAO—E (Fig. 20 DD~Q) #EERBICH LR #hb o
WFRORFIBRICRB WO TH VNNIZFEE Lh - iz,

% B

IOVEDE i 0w v F BB XOCOB AL L/ Liciins 5HSINNVHLIF A S i
Sz L, Yo7 VHARBTDAROBRLRIBALE L bRk, £k BRPOB/AD
D5 A7 4 N RCHT BHASEHECRHEND Z 0D, KIS NVABRLIZY <7 VB A
Bizi< Bz > Tnd e#xbhs. AHiTik, F2ERITHE Y R—ABOH L <A OHR %
BH L CHID T THEHH, 191438 L T19NED WFROEIC b THICHR I ERA RS, £
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Fig. 20. Detection of SINNV antigen in the eggs and larvae from striped jack brood stocks (Lots No.A-E) and
survival activity index (SAI) of the larvae in 1992. The arrow in each figure represents the first spawn-
ing date of the spawners. No. @-® larval groups were subjected to long-term rearing experiments. O,
SAI of larvae; @, SINNV antigen was detected; ©, not detected; @, SINNV antigen of eggs (ELISA value
at 405 nm).
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O OTEMIZHANTET L TOWSEMB RSN T T, HR2FMELZED SN2 T,
¥ic, BRAICBIZNEOFEELZNLIL L/ LNIFRAICBT D74 VATUROBRERIR Lz
HLUTHIED, Fig. 19B X220 IR LI X 5 iZZ20b ORICIERE v EE 22 Bd i3 725 -
e

1914 ICIZVNNAFAE LIcDIT R L, 1924FITIIARBFEE LI o Tehs, Z0Hmh e LT2o
DERPBEZ 2 bhd, FH—OBERIE, 19924 IXH4E L& - TSINNVHUAREDOBANE AW
bz L THD. HEBEEATD, TANVRAEZRAELTWDWREIEYNSHD Z LSANIETHS 2
CENIHS, PR LEEAICB D 7NV AREEEOEIEOENCONWTIEANTDS .
L, HEEEADOHBEERALY VANV AERA L TWSERMMENETIUL, ZOH DR
EAPIORFEIZFITEBME Slc Z LICABL T EEZ bR X 5,

BOBERE LT, 19914 L 192FE0OB RO FEDENHBETF 5D, 19143 HKH B
BTAbNTHEEREE Thobb, BAOEEKIEZ2CICEE S & TEENICEN 237 &
WAL, 19RFICIZEFBE KR Z20°CIZHlE U, LEICE T TR2CITMET 2 L 5 IR H)
FRBRONTc. RO FETIE, HE L TOBRMTTIEHAERN 2B VEL, AEMNCATS ¥
=Ry PieAia L HI0ERTHRERNZBRY KT LB S D, 20k, BATELI LN
L, SEWRESSET L, BRNCENTIA VAR T S, HD0VEHIITTA VADKRS: %
ZUDZ LHHEREIND, Tk L, 199247 - e IMBE BRI TIiX, BAOE DM B/ R
CMAHI, TANADWHEMAZD Z LI E> THAOEBSMA LN D EEL B ND. T
DZ &iE, HADENDHEE, QW TEBADENOREL S VHSSAIE R L1 O
TA N AR OBRHEE ROMICADHBIBZARD bk Z LA b b EMT LTS, £k, FE
WEBEHEOBENCNZ T, 192FITITRIFE L B2 Y, BRI 220 ABRERD LS L b
FBELTOEMHESRD D . ARCB VT, & HICBAILRB T HHRERO S ERVNNIEE T
BRIETHEICOWTHRE LTS, EBREIB D2 MRRERZEDICEES 2P o1, 4% B
ROBH N 2RDBEDIBERICONWTE SIZFHMICRET 2 LERHA 5.

SRORBT, BAOHHMRAEIT K B HRAB ADEIN, ARO PRI 205
RS R E NI, LA LD, HERECHATL YAV AZEE LA ML AL IE Y
AN ZEHHT DRSS D Z L2 b, & bICHEENIC BADBNETT 5 febicid, FENER O
RROIBEDS S EE YA N ATREARINT D LERH D LELBNS. LAL, ZAETANT
STCMHEELISATIZ, MBOYAANAFRERMTEZ LI LVWEEXBND, LES-T, K
DRAF» 7L LTRY A5 —B#EHRIE (PCR) HER2ED LY BREDH T A VAR FEELEA
Lo iR S L7 £ HSINNVOR 21T 5 BB 5 L HIWF L.
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#W3fifi PCREZHWE T A N R B s OBHIC X 5 pESE £ &R

BTk Rz XK 5 iz, PESRE ERTIC R BEELISAIC X W SINNVIZ /T 28 Btk 2R e vy <
TUBARENL, TNLOHAZMBEHE (20C——22C) THEEHLTA ML AARE R
BTDZ LI ES>TVNNDORAZME LD Z LRkENE. LirL, ELISAIC X ThHiik®d
VRSB E e o e tEB A 2 W2 R B W T, ST AICVNNSFEA T
LEBERD DRSS RZFShiz, Zhid, ELISATHMEOHEAZBRIHTS O L) L,
HAERERERBLT LD ZORRIZBITIDTVA NADFEEERT DO TRRNZ LILEDH D
rEZLNTZ, RELEANTEE EEEMOML DD IZIE, SINNVZY —iEWHR AP S E
FOSEF TR T D Z LN RRMETH Y, ZODIFEXVBEDOR YA N A ITIE %
BAL, FOHREZRAOTHRALIN LSINNVORI 21T 5 WERHD EEX bV,

DX 5 RERICESR, SINNVOS#EZ > A7 BIEF (RNA2) OV —7 =V ARFRER I
#53%, PCRIKIZ X WRNA2BIZF O —HEHIEL T VA ZBHT 25 HELHE S (
Nishizawa et al., 1994) . Z OPCREZAWNSZ & iz & ) SINNVOSTER DR - T BB AT
% (T1~T5 ; Nishizawa et al, 1994) ZHIRSEDZ LA TE, 100 fg DSINNVORNARIET %
BT Z LasmlRE & iR o T,

ARETIE, ZOPCREZAWTY T VBAOERE) LSINNVIRIZ T (T48I) ZHIL,
BAOIEH AL OBRIC OV THRET L LD, ZhHOPALLH/LNIFRICBITD
VNNEEDOF K & OBURITOWTKRE L7z (Mushiake et al., 1994 a) .

HHEBXUOHIE

BAP»LOAEMB B XCMEY > 7 RBRCIZARG L HEHEERICBOTOHED LEAFE L
BB EERREI2~16RBIC AT TcaBt 24 LTz (Table12) » Zh b BAIL, SERHA AICED A
NIEE Y b & 202 &0 SR Uz,

BRuz—FL oV a—n - -E) 7z=Ac—50 00mg/ 1) THEELT, £FA U0
BU A 83 THIRER D HHRIM Lz, WNT, BELer =2 — L2 THE &I ERE OF
ReHD0ZHE) 0— (#0.1g) 2R L. W OPOFMERWTAHIC 1 BIOHE T X
TOERBA» SEMBB X M2 R . M4, EOE (600 Xg TI02[) kv 4

i

Mori, K., T.Nishizawa, T.Nakai, K.Muroga and I.Furusawa (1993) : Analysis of the coat protein
g&ne (RNA?2) of striped jack nervous necrosis virus (SJINNV). Second Symposium on Diseases in
Asian Aquaculture, Phuket, Thailand, Fish Health Section, Asian Fisheries Soc.,, [1iE%3.
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# LU CELISATH (k2 # i3 2 F TNaN, (0.1%) ZHEMLTHREF °C) Lk. £k, ERHEZ
ELISA L PCRIEIZ X ¥ SINNVO#H 21T 5 & THAERIF (—80°C) L.

BAOERNEN LN ENRAORETEEHIZ. A ML AOFEERRT D HICHBEKELY
BB U T20°CH 522°CI iR 2 INBE BB T o7, 199241245 5199345 A £ THOL #
mOERBIR X, %5 (17:00) »58H (9: 00) £TORM, BHERPRY b TAHBFEL T
B Lic. SBARL LELN R EINZ, SMEk#E (10kl) Z&KELZ SRy PIRIREL T
SMEEE, SMEHFRIZ AU TA bR (1k1) ICEE LICHOSER Y MCHRE L TKIR22TCT
EEEIC L DEWE LT - oo BRAHIPLBOLNETRTOWF Y7L (W02 g) BEOZOH
ool SMuiFA R 50R) ZBEBICER 1RV 7Y 57 L, RELRIT 5 £ THRASRE
(—80°C) L7z, 728, EREEFH T TOHAIERHBIOETLIERTERP D, A
OVr 7V 7 iZHE 1 2510ETE L. £, #%B325L51C, PCRIKICEYNo. 3B8LTU4
OFAREOERE > HSINNVIBIZ F OB IH S Tcd, BBARED bSINNV G YEAR 4 % 3 0FR &
L TSINNVEEHB ATE 0 & W CRINE R Z1T - T2,

BAOME PHSINNVH ORI 14> 7 Ak, DEAE—Sephadex ASO (Pharmacia)
ZRWTIgME| 73 238 4k Ule #%, MHEELISAICHE LTz, ZOBE, BEESRICIZ K2R TRE L
TR0 A DIMEE Z e, BIEEELISAT ORISR ICIE, M (IgM) —#iESINNV (100 ng)
— 7Y XFHSINNVHLE (2,000 R —BEREMY X579 FleGhitk (X412 F v ¥ ; 3,000 £
R 2RV, BRENRAOWR S HEEPEIROWRINE 251 W 254301080 ED 5 & % itk th
EHE LTz,

ELISA L PCRIKIC X SSINNVEH BAERME, BRSBTS OSINNVHRE &
UGz (RNA2) Otz ZnENMEELISAR X O'PCREEIZ LV 75 7z,

ELISAIC K27 A N 2B Tid, > 70 (0.1 g) 12 50 mMRER SR (pH 9.6) 0.9ml % i
MUTHEY 2 F A AL, BEOLE (10,000X g TSHH) itk v Bohik ey A A ZRHERH
FICBA%E LI MIBEELISAICH# Lic. 0K, HEY = A4 X LR FBEHE T8 fHIcHR L
TR D SEHEAS0.10LL £ & 22 D838 %, 7 A N AR BHE & HIE Ui,

PCRIZIZ & HSINNV ORI TI1E, REHMBY 7N (0.1 ¢g) 2VZFAE QI —FRA b
(Sigma ; 0.1 %) THUBELZEEK (05ml) LEBALTHREY =F 4 XLk, 10,000X g TI10
AREOSBE LT, O LT 4l OFUFAF—¥K (Img/ml ; FH5LFAY) &
401l OSDS (F 7Y VEEERF DY T A 10%) ZHEMLTREL, 37CTIOAMEIEES i, 2
LT @O (10,000Xg TSR Lie#, 7=/ —N - 7 aabsA AU &Y 25 25
Lic. SINNVORNA? j#fz F#HiZ, Nishizawa et al. (1994) IC#EUTiTotz. AEBRIZBNT
i%. T4%EIK (426bp, Nishizawa et al, 1994) ZEEHIIERZT L L CSINNVOR HETT -7,
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Thbb, 42°C 304) BXUIC (103) & TFT, HEEEER (FFE M-—MLV) BLU
FH7 74 <— (R3) ZANT, Hith LIERNAD SHIFIDNA (DNA) & RE €. ZLT,

FhET T4 ~— (F2) LDNAKRY 25— (8% 2HML, DNAHES (PC—700, 7 A7 v
7)) #RWT, 95°C (408) , 55°C (408P) BXTVT72°C (408) O DNAMIEY A 7 V%7250l
DiE LT, HIEE BZDNAR, 2%7Ha—AFN (FHa—AME, 754 7A27) TEEK
L, EAGREIC LY T45RICBITZDNAIEENOFEEZER L Ic. ZTOW, BHEBL T
BEPESHRIZ X, ZREHVNNASRAE LR O R f (HiR 6, 19904) 8 LUVNNRBFEAEL 72
PolchRiOe - (Hil8 19924) ZH L.

kR

PCRIEIC & 2 BLAVERH A 5 OSINNVIRAE T O# B L TELISAIC & 2 B AU E OB S
R# Table 1312, Fie, HHARELLHLNIIB LTCHBMNDHFADP LD T A N ZBIZF OB
R &2Fig 2L IE ZNZHR Lice 19924128 5 51993422 A O SNIAERTIZIZ, WIhoB AR IC
BOTHAEBIZIBT DSINNVEE B KO IC BT DH A & ah ~Tc. BARELIZ2
A8HE T OEENHARFIZ IRl ORES 24 VR LTch, ZORMICFHLNTINE L S AR s i
SINNVBIE-Fidtt Sz ofc. LA L, ERPSKET LEEBAZIAIHICRE LIRER 132
FOROMALERE EREME) 2574 NAREEFPRIHS e, BAR2TIZERNHRM G221
BIOFE Z2# 0 B UTe0s, BALHED D WVIHMFAP S IISINNVEBIEFZE RSz oTc,

BAMNIBIU4 TR, #REN3ANAR I TS AR o EBEBREICBN T, PCREEIC X
DEAEREREN HLINNVERIZ AR EN . £, Table BitmEk X5, BAMBLT
ATRENZENI8EIH (BH22H) B LUM0RIE (GH14H) OERTHE LNTEFE EWRMASIETA L
ABEFIBMHENRR» oS, FRPOEIRHBENRT (Fig. 22) . LT A0, SHAR®D
SINNV BG4 2 38 kR 25 U CREtEBLAREE U TIT o 7B ENRB Tk, HFAICRBIF S VNN
RE Uiz ol (Table13)

%7, Fig. 2l IKRENLE ST, BARIR IT4HTBN TR EFRZEN14~18EIH B L TU31~41[H
HOENTH LIS LFRAICB VT HSINNVERE FERIE N, 2L T, SADOERI K
BERDIZLES>T, VAN AREFRIVBVEBOFAPSRIENS L Sk .
ELISA L PCR#EIZ & b ITAFFad B OSINNVIRHHICIZ F 82 FIE TH DA, ELISAK Y $PCRIED
TREY ROHFROBMTYA N RAERIMNT D Z L3 TE k (Table 14)

TRTCOBARICBNT, ERHERVIESNDIC Lich > THRAME O 7 A L ZFEOBHE K
HES ER L. LAL, BifichRENEESic, BAERMBICBT DA VAOHE LM
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Fig. 22. Agarose gel electrophoresis profiles of T4 region of
SINNV RNA2. Lanes: 1, DNA ladder; 2, gonad of
spawner (Group 4) ; 3, eggs obtained from those

spawners ; 4, larvae from those eggs; 5, purified
SINNV.
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BIIHEOFELIZILTLL B LD -, Thbb, ERE»SSINNVAKRH Sz ik
IR A EMED B IGHEICHE Uleds, UABESRA OLRMED 51303 L HSINNVIZEH
nihroifz.

% 8

SINNVD X IR ORi Wi /7 & LT, Nishizawa et al. (1994) iZ & Y SINNVORNA2 it {=
FRBIES EOPCREBABEE Lz, AFETIE, Z OPCREZY =7 VB AOERE, B X
VS #ah> 5 O SINNVIBIZ FO BRI IS A LS R, Table 13 I mnS e K 5 IT# AUERE T
B DSINNVEEZFORMFERE FRICBITDOVNNOFEELIZT LIS —BK L. e, BAKIE
F T B WTEBINICHE SN F A TERMICVNNSEE L L SR5EATD, SINNVEEH
BRAERET DI LICX > THAIRBIT 2VNNORAEZBIRT D Z L8 TE k., ZREHORREL
b, PCRIKIC X2 ERBED & OSINNVRBIZTFORMFERICE W ~7 PHRAOENL FHEO
VNNFABR MR & LTHHITHD Z EAHM LT,

PCRILIZSINNVIE{Z ¥ (RNA2) O— a4+ 5FETHY, PCRIBFICLDBREFRICEB Y
ThHELHEENEHETOLT LSRR EZATIVANAREET 2 L 2R T Db Tk
e LA LRSS, PCRIKIC KV 74 NV ARIEFREME & HE S B AP L/ LIS LRl
EBICVNNSRE L Z L2 E o b, SRIORBRTIZPCRIEIC X Y RS NSINNVIRIZF-OFF 1E
A H T DSINNVOFELZR LTS bDLEL LT,

¥, AR BN T, EWNHPRPICHAOERBKRVEESNDIC LIch-> THAKAT
SINNVAHTZ Z e bHL N ER o, ZOZ LD, BA»LIFANORERL OBBRE
ELTIE, ENEbOBRBOENREEZZ< EHI0RBECHDD ZEPBEETHLEEALN
s

PEOIIRAIC B 1T DSINNVE L OB a2 RE L ICRER, BAR 2RI S20H GALIH) BL U3
BH 4A13H) ORESLHARITOIEE @HI12H) BLO4EIH 4H24H) OBRERRICR S
DL 50T, HHEL» HLSINNVEBEFIZMIHENZ P oIS 2rb b it Ehicsf
Bdhole. Tk, SINNVABADOEMBLIAOHECBOTHBMLTVWDIZ LEZRRLTRY,
S, BANA ML RAZZ R ICSINNVEE OB E THAT 2000 THBLMT LT
SBERHA5.
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WA A — FHIZHA WM #IC X D VNNRL ROl 7

TRETIERRTERLSIL, V<7 VOVNNOBRREIZHBATHD L#EEEN. £ZT,
L2 7 DIBIFBVNNOR R HEO—BR L LT, SINNVOEFERY: (RINEY) 286k 570,
B BHEEICB W T Y A A A ERKERFRO BRI TRIRFOWHFICEDLDNTHDLRE Fra—F2H
WG YRT VORMBEEMRICOWTRE L, 28, in vitoRBRTIESINNVZI— KAl (50
mg/1) i URSEMEZ Rz LB@EEShTnD (HEd, 199837) .

HEEB LT Lk

BERRIR  ERRICAE4A 3 H B X UMA 6B I R AR iR 1248 > BRI U 7 B30 2 M L CRlBR
#iiotc. ZHDOMOINEMIRIZ Table 15 iR LT,

WEA RBICHAWE I — FEIZ, AREFERAL Y DUk GRE Ry a— Rk : R <,
Iml 4720 10mg DEFHAVHE CATFIVERLRLET) 2BATVD. REFrI—FEHEDIAY
gL 2D K 5 ik (22°C) 1ML, WHERLLICH LT ERSTRIOZMM 2 A Lic. i
HHIXBFBREOMKRZ L NICHBEBBEME O #MET D lediceT —A M A TEAZHE L
fz. WHEHLOIZL, BHOWEH L FRICSER y MCRE L TRKR L K Z L7222 5 KiR22°C
ThibkE g,

IUERBE EHCADRIVRBEZRET D ICELD, WHEICESZHNOSUC &
ETREBIz OV THE Lic, I 7REBE 0 GIEX) , 100, 200, 300, 400 B L V500mg/ I D #
WEERL, SFBREOHBRICHZ1ISAMEMS S, ZLT KERra— FlEEOREICLY
MOSBAEEIS50% L7205, Whp L EBOEEE (median tolerance limit : TLm) % Doudoroff et
al. (1951) OFEERNTRD, EEOIHEHABRIZZNIT O I VRRE TITo T,

HWEMEE WOEEREZRE LRV S REBR O OFE ERMZLET D, &
R Y BB e 1T oTc. B2 a7 RE\BE0 GHRK) , 80 R XTR200me/1 OHFHMKIZ10, 15,
20, 30 BL S RIEE L Tl Bl & B &, WREFICRIETHRIC OV TR L.

HEREH MWHEZT O WOBEERE BREICOWTHRE L. R—BAKOR—ERFICES L
ToiF B OFE AL B REDS 4 MR (BESDL.SRERIEE) , o4fifal] (3.0WeRAMR) . ARBRIEA (9.5HERAMH)
BI USR] (35.0W[1H%) 127 U Jc g U TRERFAICERIN L CRRBRICHE LT, — TP 2R E, &

UORT B PR . PR - WG =M T 5 B (199) : INEAlC X BSINNV
DRIEIL.  ERSHEE B AKELLHEALMHEGE, 1005,
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HAEBRICRB T S MEERO I VREE X, 0 HRIX) , 50, 80, 1008 XT1S0me/ 1 & L.
2B, HEB~OROBRERHIZT XTI E L.

MEEB INORAEBRESIRBRIPIC 2 Ulcki o 18l 38 & IR 3B X OFEIRIT & L 72 RF o 2[[]
WELTVY, RE Fr 3 — NEBCLDWA~OFBIC OV TR Lz, HEBRWTFhb 3 v REE
0 (RHRX) , 80 B XTF200mg/ I DOWHEBICI #1573 MRE L TiTo T,

MBFEOYRHE KR FYI— N L DWEBORBELERNETRRIZOWTRET D7,
YT DO3EBIZ DWW TENRHE 21T - o
EERBEE : SRy NATH BR2AFMEE L2 Y — 7 — CTEERICHI200 8VWIRY, £
D 5 LSO DTN DT ENERKICHETLTODIMEZHBE L, RRATKY EEREREZ R
HL7.

EHFBEE (%) = [EHFEENE] + 150 X 100
SAEHE : SR Y PHROWHB RO 5O S AEEEL, ABREGRINEIZN T D Sk
DEETRDI.
EAREAEBRIRE  BONLSLFREZAWTHNE GB1E, p. 29) OFETKIR22CIZET DAL
it PEARBR A ATV, HERGEE AR (SAD ZHH L.

SAIRKRIETHNBEHEOKE 37 £EES0me /1 TISAREHEZT- 2 (BB 1E)
PE/OLNIESEFRADTERCONT, EHFENBROMFAL LEHRE Lic. RBuCiE, FRRots
BICRRABRI12FER L ATAEBOFRAP /LN ZH U, MBARORMERZ &z i
ZHEXRB LOEEBEX A L ICREET o0, WERKIZOWTIZ ERO X 5 RIEHEHIET, £k
ERBEXIZOWTIERE Rra—Kz&E20niEk 22°C) k@B L THEX L FC A
HTHEIY &> Te.

R

AYRRBE I VRBENCT - IHEBERBRE R & Fig. 23R Lic, 3 7ROBE L K
LTHERDETBA DI, TImix230me /1 RSN, Z ORETIZI00me/ I OERETH
Slicat L ER 5 X THOeds, BOERTIZ80mg/ | DIRE TIXIZL A FEERR LR -
Te e EBEDO I FEARBRICIZ80 mg /1 %2 A7 KB DHRLAE L U,

HERE HEROWOEERERRLIVCSMEEZ, I VRBENRIRDIFEEL 25 M
BRDBNT (Tablel6) » LAL, fFADSALIX, RE K> a—F (B0mg/1) &157[EH <
Tl b/ b SMUFATRbBMWEZSRL, 200me/1 TIHEFF AR Sk,

HER WoRED HEMMTONIW OREERR LT TREE L IZEBERICIZIEEHR
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icHEATE (Table17) o 64Hfa 3 2 WVIZEBRIAICIE BET > T TR SERDETIELAL R
Lo Tehd, HBHICHEEZIT-EW TR I VRBENREIRDICONTHEEPETT S
BERSAD bivie, HADOSALL, WTFRORBERRE THBEZT TP LR LNESFRTY
Y HRBE Mg/ K TR EWERBELNE,

WER B EEBEE SMEERITSAIOWTFROHEHEBIZBWTSD, 26HOREBR T80
mg/ 1 EEX C2RIHE LMo SMEE (86.1%) #HR\T, 1EIEHBEX OL P 2EEHEX LD FEN
iRl (Tablel8) . LA L, IVHREE8Ome/ I T2HMHBE EIT-TCI2 S/ LNTCSILHF
B EERBRICHE LERR, T RXCOHFAI FTHEIROBRERENRIEEL .

SAIC RIETHH#EH & OBE KAAEBREARB L OCALARRIFEAONTILONS 5
BoONISLFATS, RE R I3 — NC K DMEHE LT o HBSAIRR L, X LY $2~3
HoOEam I RA RS b (Fig.24) . LAL, Zhb DS Az o EERBRIiCH L 2
mEE, EHEBINEROFALY ZETOEMMEER LN OO, FERANTIEOTILHHF R
HIIZ VNN FEAE LA Uiz,

% %

SO, SINNVOREREF BT DT IC 7 A VAPRERICMHE LT D & DORE
Db LIATPNIEDDTHS. RBROFRP L, MBRHILIEDO S <7 VO % 3 7 £IRE80 mg /1
OWBHIC 1 BIZ TS HEE LTS, WOEEBER, SMEEBLTHFADOSAILLATIEE A
CERREGZRVWEEZ b, 2B, 2BNHE L RO AICBITD TR OBRR L,
AVRDOBEL WS XVHONY R UV FIC X EBLEZ OGN, £, I URMEHE ET->TZH
oS LTI ADSAID ERIE, BERTO —HOSINNVARFE LS I ledIc RPN BN Iz &
CEDERBRLEL DN (Fig.24) . L L, EEOFRERBRIZBNTLHET OIS A
DHNTCTE T THRERINTIEIVNNOREIZ LY FRIEEH Lc. Z0Z &b, RE Fra—Fic
LMW BRI T =7 POVNNEZRibRT 5 Z LIAARETHD L Ex bz, Zhi, SINNV
RHORMIATE LTVDH, I— KLDEMBE+ZTROVEDIAFELTERNDY, HDNIZ
TANABIOHRIZAY AL THD TehFIRBR DD, S0 L ZAWSPTIZR . 4% W
HRZH WY <7 VONEHERREZERT D LENDS 5.,

V7 RBRBICB Y T, invitro T AR Mk K BRAIE R [ £ V2 (IPNV)  (Amend and
Pietsch, 1972 ; Desautels and MacKelvie, 1975 ; # 5, 1990) , {zHebkysim R EBERERE 7 4 L A
(IHNV)  (Amend, 1976 ; Elliott and Amend, 1978 ; 3£ &, 1991) 38 X O s Z M if R ifn
ERE YA VA (VHSV) (Amend and Pietsch, 1972) 72 ¥ OREHRIE 74 L A% IZ L, ¥o 2
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Fig. 24. Effect of disinfection with iodine in striped
jack eggs on activity of the larvae.
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5 ¥ i R 6 T & % Aeromonas salmonicida (Ross and Smith, 1972 ; Amend, 1974 ; #&if 5, 1988)
B & O B P B s IR [ 1 © & % Renibacterium salmoninarum (Ross and Smith, 1972) 72 & D f&
FRFAME CIIARE Fra— Fc KW BEORDESRESNTVD. LAL, invivoTiX
IPNVR R. salmoninarum 25 $¢ SN TIE, 18 Lic H b O Rz IER 3ok THRE LIS
BB THIBHND Y, HiEHE RN LN L BEESRTVS (Bullok et al, 1976a,
1976b) . IPNVTiZd— RENEE LI WHERHO L 25, HDHVIZIAICA VIAA TS A
AT SN TS, FEMIZSH TV (Wolf, 1988) . 4EIDSINNVOEE S RO A]
AT E N, 4%V <7 VOVNNEikREZ L0 8RN iCHED S 1T L8 FBEMEE 2 Rnich &
M BRAZSIC XY, SINNVORICBIT D HFERREZWALPICTILERH L LEXDBND.
¥, S (1992) iZ=Y~ AHfa%Z W TIHNG BABREDRILT DKRICBNT I — KAl
(AVRBEI0me/ 1) ZEEKNFMUIAE R a— FOBEELBDHOEND S DOIHNOFH A
DMFCTE L L2EWE LTS, #EDHh T, THNOHARRERBRIIBAIZ LY fMEAP~KE
OIA N ABBHENR, ZofEIKERAORERAL LTHERALELZ Litkd LHEL TV,
DX 5 AP HEABRE K~ O I — REIRINC X 5 <=7 Y OVNNEiER ORI D W TIERBR &
ThbH. 4%, TOHBMRIC LW ELNEL I LTREK~D I — FRIGINC X% VNNEikRI B
THRBRORAARDBERDS 5.

WS kK L®

VNNOFERE LTid, < O TREELK HEABLBLIOCEBHEARRENEEFCEDLN
TBY, Fi, BRI 130 &Mz B R L Zhafkr i LTHE ShTnd (
Yoshikoshi and Inoue, 1990 ; Glazebrook et al., 1990 ; Bloch et al., 1991 ; Renault et al., 1991) .
INHOERIZL T I BN THREBD GNDZ L5, VNNIZHE LIEREE 251D,
e, =7 VBV TIELHSINNVORRIC XS EOREEK bZDERD—DEE X HERTN
o TOEFIZELTIX, VNNOIERDO— DL LTH XSS LIHT i # A #1200 )R A A B
DRERWHERO—D L LTRALGN TV GElls, 1987 ; BAR, 1991) o L2L, EFEZI O
BREZFAMIC BRI DR EREMEBRR ZICLDIERO -2 EXLALTHD (BRA,
1994) . B#te EHEEBTIE FORKERF L ORI X HAFICE LS irarbae Rk
mmE TOY =7 PHHEADIRBEAT 21T > TR, SRR S 2 RS mmic 2 i Takd o
Kap~Fx4 i (DHA) SESBECEBILTWEZ EBWL2ICERE (B34, 1991) .
Ehiz, EANEET DFAP D BBEELISARPCRIEIC X W SINNVALT LR E e v
SBENL D, ZOMAMIZVNNIZBUT 28 RNZ2ERTIERL, REWRBZ L hoBERIC X

r\‘@
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2bDLEZLND. LA L, FEMUEKBIC XV FER L HFADSINNVICHT LR AR 2
BV HHEELTACHVBEIOT, ZORCHALTHERRRCKRIAETDILELDHLIODOLHE
ibhd.

VNNJEE Y A V2 O5 % AR &R 72 fUH kMile THSEPC (a4 @ LpzfEhXk) ., CHSE—
214 (=R A OMLREE¥) 38XV FHM (fathead minnow @ RAFMREK) %RV TR A
s L T2y (Mori et al., 1992) o 4 ¥ X4 OVNNIZRWT bilifaii#ic L2571 VASEE T
IZEET LT W2 (Yoshikoshi and Tnoue, 1990) , #i< SOEALHBET <Y AT (YW TH L
A) Verasper moseri HEFUIZVNNDFEE LTV D Z 23R &, JH s HCHSE— 2143 fle % A
WTA NAREENTR E NI L OMERHD (RIS, 1994™) . EEL, ZoOBELMMRIITE
TV, WFEhict k. SINNVZEE - 553 L 5 2MilaRz BT 5 0B x4 # bk
DUHENRHD, LZAT, BVBELBRTETNS XS ICVNNIZBEOABICHEEL, brEL
FIEB-THTH Y =T VaMd, 4 V¥4, ¥V K, 7 Epinephelus moara™ , £ 7 *
Paralichthys olivaceus (Nguyend, 19937) BIXU= YW TREEBELTND. ITIbDRKIZ
—FEHOIANRALE D bDROD, ERLLENTNABCEBEOTVANRILE DS ODRO» %
WHICT D BERDD. ZOLDICIZHAEICIITDVNNREY A VAORIET LA TOM
AtEZRFTD2HENRDHD E & DICHEDKERECONWTOERPLETHA 5,

Lk sic, =7 VEAP S DOVNNOEE B BRICIZPCRIZFIC K 2 EMBEP L D
SINNVIRHIZES L B OEIBBROADTHD LEX b, L LSINNVIZHRENRTHR
WFRZEWEAEICKET D LB TERLL TS, FADERERR TSIINNVICTERE NI fHE K
PELEOE FMERAT 5% L OEFETIISINNVOKERR2RRAICEIERZTWHEERD S,
ZDTh, FERKDOBECHEEBLOKBOWEENBLE L2 > TL %, SINNVOAEICIZ
in vitro DRBRIC HS5&, HAXFra=ss (0meg 1) , RERFI—F (50mg/1) , =
2)—n (60%) , A% —nN (50%) BLOSDS (100me/1) 72 & D EH % 1o, KR (
100,000 zew - sec/ cm®) , AV (0.1mg/ 1 T25%) , B (65C) BIET A HY &M (pH
12) BEHTHY, 7V =N, FATY Y, T—TARBLOZ 0 a0 RNV ATIIEN THoTc L #
HEhTnd (Kb, 1987 . IhbofRE2ZOEEINATE IRESHA 525 EBRO

AMIERE - &k SF- R BIE - RERS - RS2 - REHEK - KB - )IEEER (199)
YYA T OMREIE. EROEE A AR ELERASERERE, 45

IR B RS 4 e B F PR S AL

Nguyen Huu Dung + $3F1§ - iR E 2 - SEEHL - BAMKSE (1993) : eI AHARBITS
VNNOZEAE. ERRSHE HAKEZ LK FERSHHEFE, 1007.

Rt % PEIEE - g - SEHEIB - =K T hE B (1993) : ilEAISC L BSINNY
DANEAL.  FRRSHEE B AKEFLKERLHEEFE, 1005,
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HARORE B LUK L B2 ¥ OB AT 2D in vivoTHER LTO L BER DD .
$7, HHNIC X DIONBELRELT DI ICIZEFBRERIC LD FHA~ORER EEERBICR
FERBRPEETHD.

AEOEER L OEBHICBVT MERAToTE IR RE LI & OB ADERFEFIETI,
ERORVELIC LY BAIGRRARA ML AAMEZPTDHZ L ERY, ZTORRE LTHRAICER
LTWASINNVO RBNBSHER SN 5D Z LR, —#i, BIECZ SEIERARVAR
%<%5LT®5:&M&<%B%TBD,ﬁﬁmﬁwf%@%@ﬁﬁﬁ@benfwé(
Wedemeyer, 1970 ; Snieszko, 1974 ; Mazeaud et al, 1977 ; Wedemeyer and Goodyear, 1984 ;
Peters et al., 1988) . A (A AL LW A ZT D Z LI XY MprhD arF =1,
ANFY U BBVEITA-AT IVREDAT AL RRHIVEVRED LRBEDLN, TR
APV AD—REIEL EHESN TS (Mazeaud etal., 1977) . THIZHIEHELS ZREIEE LT,
WPER L O M AR R 72 & oMl s X 5. £ORE, BEORRMEDICHT &2
HAEL 2 Y, BRELFR LT RBLELLNTVWS (Mazeaud et al, 1977) » AHEIC
BOTh, WIEWORBRICHE LB AOENPM BT 2N FV— & fEDL (19947)
OFHERFNT P HNIC R LIRS R, ERNENNC ZnE 2T — ViREI328~37ng/ ml T
Hotehd, EWARBICIZOI~148ng,/ml iz LR LENOKR VELICL D arFy — VRED LR
BABD BN, FOBIZPCRIZIC &V BAOEREL LSINNVAR S e (B, R¥EXR) . Z
DZ b, EHOBRYBLIHAICIZEDDTRERA M Yy —L2Y, BAOENFEETRMN
DU, FlEiE, ERREEZERLT I ERBADKNERDED X 5 R AR E P EERER
2oL EZ bhb. 4%, VNNOBBRMERSLIZIT T, Zh b8 AOFREER O b 5h %
LirA5, ¥, KBEE Escherichia coli %Iz SINNVOANGEZ > N7 DFEB bAADLITN DS
B (b, 19947) , BAERETDIZLIRIVBRACBTIDZ VAN ABRZKRTENL, 20
HHMTOVNNHR b HY 5D LBbId.

| B - &I - W) B - R T (1994) : Sy — I DT b OREE IR E
| OWEL ARG HAKE R QRBRRMHEER, 1051,
B OJE—ER - IR - IS - BEE - HIE @ (1994) : KEBE R SINNVASEE [
RETORE. FROFE A AR ELBEALBHERE 5.
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W3 7Y ORERB X CRESRICEE T 5 B fak kB i

7Y O EREE B L LEHRIE. 2<DARE>TRALATRY (HH L, 19657 ; K
M, 1966 ; B « &, 1971) , RMAPLORMS THETHDH (KRR, 1972; % & - HH,
1979 ; HIh, 1987) , KABAD L ORINFER L BT 2 & RINE 72 < SRR O SLRMEF
DRERDPRVHDZ LM ENTE 2. —F, RABAORRRILEFAFICEHAALTET
BV, BELULEBBAOHRIIRBICHEZRRICZ>TETWD, ZOL5%2BHEPL, 7Y
i A RENNCTEIRT 5 oD IC RRREAD 5V N TR A A7 L 2 AW TR B A 2R il
THEMOHLISEL LEND L HILR->TETVD,

AETIE, 7Y ORBBLUERCEDLEXLNDEA A ML Y hOBFE 25T ZDMH
AR U CRE Uiz BlAZ AW TE R LR T 2 AU 8 o iR X OHCGH: S % fil
LIeBRERIC XV, HEHA 1 R4S ORIER LS AR ZNENKI2005 88 KO
8077 RO K BAFENFIHE L 72 > Te BLAE BT IC DWW TIRRD,

1M BRI B A DR & BRI

1. BlfaOFEKE B

7'V OB M OBRRIC BT, BAE B ORI O BAYE L BRAR D20 K & 72
LB EZ2LNS.
WERDOTVEFIZBOTIEL ATy, WEIZFATVRBEC PR EOER LOREE A
fibhT& k. TNHO%EEE 7Y iCRPIMEMEE T2 L1, EXIVB, REEEFTIESEZ
U, FICIZKEBEZH Z eREESNTHND (AKDL, 1974a, 1974b) . %7z, EXZI
CRZIC LV RVWEEEERT Z LRBILMZEFRICEMLTEZD I LI LB ZTROREE D
WEEhTWS (BRAS, 1969 ; K - &, 1969) . A X2 BARKICIZ, EEORR
BROEHITHNEHEERZ0 b OBNRERICELAShPT VI L, REORE LICEOATHH it
BT E, BN X DRGBRBEBEROWMEESBNZ L, BMULHREREDESSEILBEHLS
TLAKA~DOR Y ABZHEPBENZ &, BLUERROBEMENBRAOBRNE DD LS
COMERZEATND. ZOT), #E% (1980) X, EMEHGEHIC L 2HELHESL A XLy b
WREIZ X 2 ME~OBITOLERZRO L 5 ICRRTNS : THEARAZZOEERBELESEA
RGO Z U R EFEPRELIELIRY, BRE U ARIEORMAIET=RINAF—HELTHE

OB HR - HEEA - REES (1965) : RAELHIBICE STV OATIRN. RO H Ak
ERLKFALMREEE. 308.
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ENTLEI DL, FLWZ UAZEDOBEMTONTNS. REFMEDLNVIZEAS R ML v
MEZ X o TlklhDZ VA7 E - hal —Ha@cFT 52 Lic kb, #30~40%D% > N
yEERETE ZHENERD D . BIIE #1004 b 2B 5EANRHEE LTERA S TS Z &
2EZDE, BAFEDLWITEA A MLy MEOBRAIZKENWEEZLND] « TOXKOIR
B D, %idT 5 X5 BN ENREE LESERENEZ LBNESICHRMLRTWEA X b
Ry bHDIVIERFARXL Y M k37 ) BAOERREMOMRIES RS LEND.

B_OMBEA L LTE, FRCHFESIER JOWRMEMIC X 5 BEEORRSIER T bhd.
7Y OFEEH L, B OHEBCRLNDF AL, 1372 R & WIS B4R Benedenia seriolae
DHEREDRRTF=THETH D, AEOIIZO—METHRENT 4 T A2 b THEEOME 72
PitgHro%k, ZZTHILLEMFE (Fraisxvvs) NESGIKEFRCERL, FEKTY O
bR e B AT S UM, 1983) o 19654EHEM 5T U REFIZBNT, MY TFA R
A% ¥ K (TBTO) AMEAEEOPHERE L LTHEASh, FERAOHRICH NIEZRELTED
DEEZBND, LPL, ZOABRAXBHOBRBEHRERLA~NOEELZRETIENPELRY, %
R e LT ORMBD LMD B LA BA X2 A0iEROBRMSME & 20 (GLE, 1990) ,
198741 H ERERBE LD LSBT HbHEN, BETRIZLALERASNTHRWRRECSHS. Z
DFEBAX B LBiERIBER SR 2o Th b, BMETIET Y O JUES O LA BE D
EPEALTVDL K THD. HiHHEES TRAHDERRICRETPH ORI RBKEZ ZNE T
o TE I, HFERMG TILERILAR @Mt - <) V) ZRHVWIERR b ITbh T,
$ie, BN ABROLZHIT, T aIoxP T AoMREERTOZ L2 LEHRRGET S
LEZLND,

BT VIR D M EGIE X512 < J1BNDH, Enterococcus seriolicida 1T X 2 HEHEREE 33
LU Pasteurella piscicida & X D MEREASFF ICER L S TnDd (BM - B, 1993) . Zhb
DM EBRAIEICH LTI PRI RZEICETIMADRSNTWDEE, FHRVI7FVEEESRTR
57, bolXLAMBEZIC LDBBICREL TS,

S HITERE, TA N APERKAE (JLE - BT, 1986) 25FA L, RHENEY OB AEESTE 20
HPDR ST WD, ZORE 74 L Rid vellowtail ascites virus (YAV) EMEiFEh (BHT -
1985) , BRIABEAL DHFRNOEEBREOFREEDRENTND (—f5, 1993) . ZDX57%
HAEREICEE Le 7Y O7A N AMBEROBIBRARIZE LTI, 40 & ZAEMNNICHLELTY
R, ZOEPIE bEFREESNTHD T Y OBEREIRICIE, 1904w 4 ThHHTHRESh
A Y KA A ZEHiE GF £S5, 1992 ; Nakajima and Sorimachi, 1994) & “EyiiE" (KHETS,
1993 ; lida and Sorimachi, 1994) 2% %. Hi&Z. ZHETICTY OENCH VAT, V=T,
AXF, A VEABIOCAVHXEA R EODOBEOEELRBRMMNBABTORETDHZ L3R
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i |

ShTWD GEES, 1927) . ik, #FEMESICRDONDIRBECERTD LBESNT
WBH (RETS, 1993) , ERROBALIEIIIC X > CHRIEERSFIERBZShDIBEIDLLITD
, AEEOHEMOMEEEOEEE HEHEIN TS (M, 1994) . HEETO L Z SHEAN
DOIA N AREREAGE 20 F1E, 7Y O EAEBE TRHCHE L 722 K5 RERIZEZ > TR,
LA LA S, V=7 VIRBIFDHVNNOD X 5 REZRE KOMER T VIR 5205 {RiE
e, WEMNEEDARHICBNCEEEEY AT AOWNBLELEL BLS (Muroga, 1992) .

2. WNEVUBIZ X B PEINHETE

KIAAEIR TR LB A TIZ, BEINUERIZ 1) 5 KRR HSe 72 E S EE B DR AEEH L 72 -
THAEZES LTWS Z ikl abhTtnd, LiL, NANREFCTREL TRAS S #
BEADBHAITIE, KBS OWHENFHCIEZDE Y ERPLDNT, ERFRBOLDICELLT
RVE VB O TRE SN TETND,

TV OBEL, WEDE (1958) A5 RIGIR B AR B8 THD TAEO N LTI L TLUE,
BAEERMICET SMESHEENTETNDE SO0, BRBAZAWICERELETORED B
B OERZER L TWRW., F07kd), HVEVUIIC XD EEN2HEMERZHERET S FES
SBkE L THOLN TS, LALREDL, 7TVRAIETIRNVEY OBEIERRSRICET
ZEEDIFLAERL, AERBTRINE CORBRNTFHRICKFE L TEREZBRE L TE OB E
RCTH5.

ZZT, 19864FH> H19AEDCER ICh e > THBRG LW EE EH TRR L7 ) BAIKHCGHE:
T, ZOBON TZHIC K DRINRRFERP SABOERFH R ICHI L EX 505 HCGD
HIERGR 2T L L 2RATDT, LMk~ 5.

HEE L THE

PR IR E R SR O RE B CHUE LR IR U e RIAMAE RIS A 131 BB L ORMES 2
RIAEE R U o2 B sk pR MESL AU 25 R DA 512562 2 19864 2> B 199141 4T - Te ik BRIT A LTz (
Table 19) . ZNHDOHARBNTNOAEM (¥ N =7V =1:1) HDWITEA R bXL v b
(B2 TR, p.98) ML TERLEDDOTHD,

RANEVMBE L NTZKE BB A O BIIAFE3RIN BRI (JIERH) 700 4 m) KL 2
BRECHHHNMNICHCG (F EMR I 21 L, BERIC/NNIZRE Lic,. HCGOB:SH &I,

bR LEFES - AR % - chBERE - KA R (199) : BEOmERMASICA LN
AU RUANRERPE" . FRAEE AR RETRBHERE 30.
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BADOABKE 1 kg4 5008 L0000 U HER L U, HAT48RRISICE A OB ZH L ORI
BIUEZEH L. 28, WIFROEZBRWTHRADERICEIET Y F) v 7 OREREE @
LT By HFEWEEE2TE 523072 2 b tRABAOAKIE ZTRINRBRORF TV, Z0
ERPOABEL kY2 OEBOHCGHEHRZHA M L. HELLET, HIRLLBHL, 2
2115 £ CORMMERAZGEE (4°C) KRFELE. RVWT, Ho&EEPrHIPZHEHL, &
MRIC K Y NTZE T oTce ZRISARICRA DB ZRET DIHICENL, TO%, #FLHN
LTI B L CE R E L KD, 2B RERBIZE LIRREL L TINEL OfME LTkRD .

R

198640 19V IZAT > e 7V A DOHCGH: H 8 M T RIS R 2 Fig. 25 KA L. Mk
FIZ X600 U kg BW BESX OB B b % < OB (CFSRERINE 82.4 T kD) HBERMTE, »
OFF LK (90.4%) ZRBWTH BRbEWFERSI GO, i, 40010/ kg BWELF D AHX 3
LU0 1U/ kg BWEL ED XK TIZ12Y 72 ORIMFULS0FRIELT L7 <, # EIE S50 %
UPIAE T2 EmsRD bk,

% %

R _ I X 51z, BEREOT Y OERFERN CIIBREEAMEEN T CTOHRAPLOKRRI
BRETHRFTERY, Z0OHic, LB HEEL TIEHCGRGIC K ERNEZFHFER L TEds, 20
HUBEOHCGEHIZ LD AN TR TIIRMNBEERE DD TR TTDHZ A E TRBINICH 5
NTW%, ¥, KENTHCGESIZ L DEM2FHRE LB b2M HUEOERTIXIELEA L
RN TEF, BHEECHTIDOELE-BROSIFAZBELIZLIRETHD LHRESN
Twd (HEHES, 1981) o LB 2T, 7Y BAOENFEREO HEICOEIHCGULEZ1IEIZ B D, A
hE1 kg2 72V 600 ITUZEHT D OBRDEHDTHD LE X b,

SEIORBRTIL, ERFERED DOFRNVE LFL LTHCGE A Wieds, s@EICESFHY > i
XD 7V RABAOIENOBBRAESERD SN TND (D, 1969) ¥, H4HGnRH
(gonadotropin releasing hormone) %45 LT EDH T HGTH (gonadotropic hormone) D4} i
ZRESED Z Lic X 2B AER X O FRICBIT DS, KPaPEY 7 Salmo salar (Crim
et al., 1986) , <A Mugil cephalus (Lee et al., 1987) , <& A (Matsuyama et al., 1993) , ¥
¥ 5 Anoplopoma fimbria (Solar et al., 1987) B XA H LA Eopsetta grigorjewi (BFt - %,
1993) 28 0 EATHORTE TS, HCGHBADEMBIC HHEER L CEREZFHRTI—
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BERAVELTHEDIM LT, GnRHIZT P2V bD X 5 IEHA VTHEIRS NN T Bk A
CReHTE UTHERT 5 BIEAR A T THD e, HENEIAKIC bc Y GTHOZ WitEf Z 42
B LRARETHD. 7Y THORHEGIC X 2RI ORABZRABNICIZfTbhTn5A, H
A TIRBEGER IO SHNSCET 2MEAPERENTRY, KEOWERICZHOFHNTR
b7, SBRELITHRIPLETHD.

3. BREN LA B

BILR_R X 51T, ETHRELET Y B AOERHANICHCG (LS5 & 600 1U/ kg BW)
ZUEAT L, BEHERIAiZ/NE] (5X5X5 m) iU Lic, ZLC, A8KRI#% i AZIY EIFEER %
ML THRE 2N U CRBRIC LY NIZKHEIT oTc, SIS RICTEINL, 21 DAAVY
YE = WTE B NI B S S LR ERD e, #F IR Z220°CIC @i Ui 51
K (10kl) RIZERELERY b (EROamXPEE 60cm, BUFSMER v h &Edd) KA L.
ZOWE, RN AERIICSER v MITREL, BIETHER T <7 VOREBES (p.20)
EBELLT BR (700ml/5) BEOEK (65L747) ZITVRBRLSLETER LI, WA
EIRH (REERR) OWH (ZHEF28REH%) ICETDETORMIC, FEENEIEL TR T LI %2
2fRE L, 28, BEEEZHNLTHHAICIE BEBLICHARY EF o0& E IR
IELIRERTT AT I 7 5EE (AR 1k, SUTFHRIZHMEBERT) KHEBRRAE L. 20
HE DR CEFE THELAL XLCHAZITOVREHAR20CICTHSEETERE L. ¥, ALTZHEN
offfifite (BNDIFEERFE « REH) 1Tid, HSIER Y MO ZEER K0T >0 7Y 7
L, 205 bASMADIIZOWTEREE, ER L OMBRBEZHIE Lic, 28, ZHELREONE
Al 2 S HE TE % Tid7e < RIRERI BIT T o e DI, ZIEEBE O TIXZHBER R AL 2l iz
ELHTAY R VI EOMBEBRNFEEEZZIRTVI L, BX U2 20 0 BfE Tk »33% 4
LTV DOPRZWEIZOPARHIER DI ZEEOREICKEERKICT D THD. SEMBTT L
ERRT, BSERY PTLHDINEESRT LICSEFABEZHE L, £BAZ Lo
Mo EERN Lc, ZH0 5 S E TII/KIE20°C R T4~ 68 M 2 L Iz,

—7, HETBRENSEIHE1T RASEEBAZa 7Y — MRERKE (FRSH L
<110k ) ICIET D HERTIC AN ICHCGES 2 1T o Tc. AEPN O I OR £, &Kl
FRERCRE L Ted ROV 7 ¥ 3 iRk —AZ AW TOKEDORE K 2/ UCER#ICEAL, 2 v
b (EZE 70cmX €S 60cm, LUFERIIER Y b Lidd) THBPRETIHE Tz, BIFxy b
CERELCWEIAT VIPEL, TOBARAVY U E—2AVTEER LTS & TR L
W ZRe, FEHORESERY MCRBE L. 2B AT YBb ARV ) X —~IeiE i,
g (15538, p.17) OZEIME LBV ETHEE LI 25, SO EO SR>
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FTFEREORZENL 552 LHSHBLZDT, 19884ELEIZT RTHVIY ETITofk. B E
Pz X0 BOLNTCMONEFRMMIL, 7 EWZSER Y MNCRE L CERIZT 2. Zhud, FHRE
Pz B TR Y b5 2RI SR8 (BEAEFRIORE) T3 TITEESN $27~8RF [ 2 1% 3
LTWB bR OZIEERRLS+ 2 HEATRY, Ny RY U IR EOMENEREEZT I VWi
WTHD5. £, FERZSERY NCRBR LIcBROREHE, ERLEATZHCIZB8BOH
B L&A UHEKETIT2T.

4. B EOEIL

VT VOMLEFERIZTY OMGAEFERTH Y, EROFETT Y OREREETSHE S5
ILERNICIZATIHBSER Y bHDVRSEBOEICE T TIERENABDLEND, KHiTIE, 7Y
PZ BT 2 RAEBREMO L EZRE Ll RERT.

MR XUk

BERRBN  RABUCIZ19924F4 A 12 H AP AT 30T RKIRABARF R (HEEFEISIR) 25 AT 328
LV RN ZHE L. TNOLOMOE LIE, SR, FEHIRES LS mREzh £
N95.1%, 82.4%, 1233xmBLUB28um Thole. 28, RBCHWIZIO SMLHIZ64.7% TH -
Teo SRy M TORERZ BROFHE T, RBRRNE LA TH 7 AME -7 —TH
WS TRENCH LTc, JIRAE P B SEE TORMOROEFHEKIRIZ20E0.5 Clofff Lic,

WOWEIE <7V TlHokhEl 2FACHETHOREZARE L GEIERBME, p.
24) o 72d, HEARICIIOKIE20E0.5 CICHRB LcikeM L. £k, 2 L5EETO
Rz KI6IF REIR KR CRT 11810 BRI 24TV, 181 7o Y OBIEERFRTIZF IR & L,

fARBIUELR

7'V WOFEEBEREICHIE Ul kEDOZEAL % Fig. 261 R Lz, SEHEBEOE#HHEN IZS <7 U TO
RMRICEDDTHEUL TV, $2bb, ZHEBROW TIIMAERADOHE (1.0252g/an’) kb
$0.001 g/ cm’ BEHBEIVNES L, Z0O%, SRR E T2 ERIZKORELRL TH- &
B, FRRIZRBICKRE K 25EMB RS, ZAERSMFRIFLA LR A TlAOHELY A
<729 ¥, 6ORFRIFE @M% TIZIMDOEIZ1.0263~1.0274g/ cm’ LR KICE LTz, LT, ZHtk
RIGORER T LD A & o 2. BOH EARAICEL LD, <7 P TOM (1.0264~1.0274
g/em’) LIFERLTH T,
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TV BT HERRIC LD NEHE T TIREASELRNE iz k<lambhTnd, fid (581
EHE3, p.24) OVTIVRBVWTRENTZL S IT, 7TV OREHCBOTHH AU T T D51
HAT O EBEHNEELREREZFOZ LB LD TRENT.

5. SALAr D IHE

ATz, 7Y S RER O CHSBEERBRE T o R, MIE TR ¥ <7 VRERIC %
BRI (SAD BMFRADEHHEOEDZBRLZVBLZ LB ERTE e (AL, 1993
b) OTEMIZHRD,

BB L UTHIE

A EaRhE EREoEER THRE LR ATFHEERS oI/ TRELLT Y B
B (RABA, BEERO 1|, 2BXU34) LENEEAZRGI/NRITHE LY A (R
R, FEER2 3, 4 SBXUO6HE) POLBRENE ALZHICE > TH NS LF &
(F¥42k42£0.1mm, HEH0) ZRBRICH LT,

HREN TIE, BAREZEAKET (18~19C) OKBICE L, HCGZ HEFHANICES L T
EWNERT, —hH, NLEKTIE HEBAORBINIEIRINAERLY] (700 ~720 £ m) I U7 BfE
(#EAIRL1°C) THEMSA BAICHCGHS 217V, Z OA8RFIH IC Bk Z E L THIRIR KON %
fioTiMkic X W AL E R, TRTORWNEFIZONT, #ERNDOHZEZSER Y MR
L, WOFEERIEIRY (KE) 1IET5E TOMICRP THIEAESREIEL T T L% 201
brELl, BIRINICE LR T, SERICM2BRA L, & EROREDP L 5L £ TORM,
Ak (6.51/4) &k (700mL/7) #ATORELKR20CIZTER L, £, WINRICIEF
Lo (RRIMBucHd 2 LB ORIE) . ZHEE (RIS 22K 0RE) , MR
BIOWMBRZEZAE L, SERICIZSEE RERPBICHT 2 SILFAKOBE) Z2RH L. &
R BRI HIED R iC R Yy NATRER X UH - TRBIZAPNIFAZENENE BT £
BIOUWTHAL LTHBRERICAWE,

LA AR B  ARBRAS  AERS0mI OF T AKME —h — L FHORBKRICHRE L TRV
Atk % #1200 ml AL TR E, BOE =8 —THhERy b5 EIEAIC T WL Te 510 A
WFh b HER0) ZATEERBYY 3 v 7 25120 E S I30RBTOMLAATIRAE Lic. ZDH#,
iR AEAZIMZ500ml & Uz,
EREM - WAEE PEAEE BRI (SAD CRIETHELRMNT D2, LRoEEORE A
HTHERENICLVEDL NeSHMUFAZAVT, #AS00m! 472y 108, 202, 308, 408, 50
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B8 LT00 RBOZBRAX Z2ikir CEhEnshl (7H432X) O HERBR 21T -7, Z0RBRIC
BUIFHARITSIEAER LR T20°0CE L, KBEABLZNWE S I L. SANCRIEFT KIROKEL K
T D7, 1EBLOEFREBEORBBALAER LUSFERBORBBAN» LFERENTH LN
SMEFRZANVWT, 73— —R_ZAFRATIZC, 20°C, 2TCTRBLVUCOZ/KBREZHEL, &H
FARET30mE (FH480X) D RBRZITWVWSALZRD 2. ZOHE, KRB OMMITET 2d o7,
¥z, F—BADEGENICER ULRIZE LN e SLFRADIE hEM DT, 34EEE LIRKRB
ROBAOER > LIBMIChc > TEARI L, HbhiSbirfzidBuctt L. RBAYE —
H—FENEET, BAOBRRFH T TEREITo T N RY 78 OB NIN2 <
T35, #kl@ETuEeL frbRP o7,
B . ¥ —h—ANOHFAOEEITEHIZIE—EREIC1IBTY, SRATHE L THRELE. 28,
BEITHERA Ul 20K 85T 5 THERE L 7c.

SR AEREE EREEREE (SAD & Bk (GEIESE3M, p.29) OHETRDE,

PIPIEERR FBRENLANLTEHE O™ E»HA&L N SLFA (HiR0) 2 ARGESHE %
BicwiL, THFr/ruu7 Y R&205%10° cells,/ml O & THRM L &K i s LA
BRlBEToT. FEKRIZ FAROIWARIZIZNCEL, Z0#%, BN 50.5°C/HOE A
TRCETMRL, MgIZ2CLRE S, MEFRCIZ LBYAY, TATIT/ =7V Y
ABLVERBET VT I 7 2RV, HREBARIZSEEIEE TES~10%, Z0O%IZ50% E Tl i
BmEgic. BEI0IZ2 - Tk A CTRBEAOHFREZTBL, SMERI1I0BBOMMERE LR L
o

R

SATL IBIAERE  19884ED H19NAEIL P TIT > IcHIIOE T DTV SMEAF ADOFIIAERER ¥
LEBBICH LI SO LR T Y b DSMUFADSAIE OBERZFig. 27ICR L Tc. HERIOETOH
HERE (x) LSAI (v) LoMicid,

y=022x +10.19 (r =0.7321)
& IEDHBABFRASRY BT,

X7, W—BARIEGENICERN LeRICB LN AT ENREOMME &b IizHFhao
SATIZRBITIET Lic. ke, HkLil&E EDIRO R LFAIE W HFAIY HEITHVSAL
7Lk (Fig.28) .

BlA OB - £ AISAT HLERT M LEGRBRORE B2 B AD ok, FE#hs X OB kM
Table20 IL/R L. BRENBLIUOALZEL W - LB AE, HDVIEHADHK L I3 BRIC,
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I

A

r=0.7321

9 L L : 1 . 1 . 1 R J
o) 20 40 60 80

Survival rate at 10 days
after hatching (%)

Fig. 27. Relationship between SAI of newly hatched
larvae and survival rate of fed larvae in 10 days
after hatching in yellowtail.
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EROBAP L/ ONIHFRAIZERWSAIZR L. £, R—H AP LR/ L NICHFADSALIC
BRI FEORNC L LERIAD N2 o T,

LA A D RBRE M MSAT KR : KiR18~24°C DR TREAZ T I fER, KBBENIE E
SALZR<, ARMBEL 72 DIRESAIMEL 22 AARBD L (Fig.29) » TZT, HABUKE
Zx (C) , KiEx TOSAlZyY £T5 &, 185 x S24iILBNT,

y=—1.13x +38.75
L2y, MOWAOHBBEBARBD N (r=—0.9935) .
WREE : #B/K500ml 472 V) 102 H40RBINE LcidBRIX Tid, SALITIXIZ LA LTI R LR -
feo LirL, S0RHIAX TIEHETOSAIOE TSR i, & HIC3EMERBBAL L TFRE %
BB OB AHI L/ LN EHFADIZRAX TE, 0RRAX LB LTV TR bARER
SAIDE T 2358 Hirle (Table21) .

PE L SAL S ILFRDSAIL I LIIE (Fig. 30A) , ¥ (Fig.30B) , S4# (Fig.30D)
BEOMERE (Fig. 30E) LM, fcBEERS oh ok’ SHEE (Fig.30C) &
ORI A B2 FHBEBR SR b Tz,

3y

% =

7)) O EEBRBTIE, =7 Y LRI 2 E TRERIC HER R WRRIC B TR0 9 b,
Bk LS b T RFIC KEICE LT 2 A2 LB R EOF A LW L TUBofEICM LT &
oo SEIORBRIC LY, HADSAIRHEV T Y ME ERERRICE T D9 PIAERE b RO ER R
bohl, £, HRGBLEEEH T, BEKEIBIDHBOETOERR LHEALHMHL T
5 E CORMEBRE L OMIC IEOMBABER (r =0.7342) @B LN TWD (Fio 199) . AHf
RTIHARLERORRDIBAZAVES, 7V OBARRICEDZEA AL Y b (KEH2
fi, p.98) VPHFESNITLDH B H Y RABA L ERBAL OMICIZTRINRFIC KERENRBD L
T EERPHH L TSR EBRAOHE, HBENEVCBRADOHFBRWERZLELLTVD,
SEBLNESAIZRTHEN S L —BT DHERVPREN, FRADOSAISRV T v MMEE RN 722
ERENPROEHBTILEDS DD LE X b,

¥ie, BREMOBE T, EROIIFESAINEL, ERNZLiZRry PATOE FRALET
FRIZA T TRRTHKER, B EFRAOHFIEICRVSAEZ R L. T bR, ZhEToO
RN FRRYUR DOTHo L L2EMT, V<7 VR 7V IZBOTH, SAINSIL
FROEHNEHETDIHREL LTAM TS Ex b,

=7V (BIEFREM) TRk 5, U ERREZIT I ICY > TOBE—OMER[IZR
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2()r
y=-1.13x+38.75
(r=-0.9935)
-~
<
n
15F
@
1‘0 A 1 A 3

18 20 22 24

Water temperature (°C)

Fig. 29. Effect of experimental water temperature on
SAI of yellowtail larvae. Circles represent the
mean of SAI at each temperature.
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Fig. 30. Relationships between egg quality and SAI of
newly hatched larvae in yellowtail. A, floating-
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meter; E, oil droplet diameter.
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BAKRTHD. RATV OHE, BARIEI B ICET 2 B oK BREIZ16~19C (B - %8,
1971) T, 19CHBETREBRBICAY (M, 1991) , EAREHEEETIZ17T~23°CTERT S
LHEShTWS (RMAkERRE, 1970) . HRBTIZZ N E TERICKIRIO~20°COH P T E
EH, 20°CTSHLE THEBAER L TE iy, RBKBOENEL20CIKEELL. Z£Z T,
18~24°CD#i AT /KB AIRRER 21T\, 135 hufe/ki & SAIDERREIR R A 5 kiR I K DSAIDH
ERAER LT, 22T, REBKBRZ x, (C:185x,524) , /Kkifix , TOSAlxy, L T5L,
AIR20°CIZ BIF HSAT (v) i,

y=vy,+1.13 (x,—20)
kR LEND.

BooOMBESRL FROPBRFEETHD, FEBRTRINE X 51500 ml OF&ERWEHE,
HFEOWE REAS0RE TSAIBNZ 2 ET L, 10BTRARBRETFEBDLNT. LEE-T, 7
) ST RO ERBR T > ~7 VoBHAE LIRKIZ, 500ml H7c v 302 EHEITEIEZPUE
HELEZ LN,

TV OSIFROBEICHSAIZHHTEZ LIt ko T, HIBREFHORBELLTHEZDZZ &
BRLPL2oTc, £, KV RVWEBETSAILEET I LS BRHEHBZRHTI LE2ZEATH
B OBEPEIC OWTRE LToAER, SikE L ORI HENAD Hbiviz. SAIL SLE L OB IC
LTIt ABRMBESFERCBILSTY (FiL 1990) BLOMUKRIZBITF2FO g (EE -
BH, 1990) TH@RHLNTEY, 4%, 7VOBRARKOEMBATELEDD LT, MEEBIT
SAIOWFT IS B ST A DOTE NHE DR 2RI 2D LELBND,

28N PESNIC R AE B R ik B R O

1. 4 A MRV Y MAHORR

BT, 197740 57 ) OBABRBBMBATEICE T L, 1978F I HEEH T 2
L 7c3 il e RO TR VB2 BATIT K2 SRR EINICRRTh Le (il 1B 8 8 kA e 6 1, 1978)
UL, EFHGENC XM ARMICIE, Bk (RS, p.80) Ltk sickAMBEARDS.
ZO X5 2BAM 5, EFEMAET O HATRARSEFEOMBAREICED N, T Ty 1
TIRINE R EFIC A s BARESBR S TS (Watanabe et al., 1984a, 1984b, 1984c ;
B, 1985) .

EEITIE, A ALY MEBET Y O NTRFCRIETEELEEREORA L HE L.
El, EARMRL Y MCEZ I VE & n3RRERRAENEEZ S 5 i ik Uk BE OBt
BRCONWT O L. ZORER, BRIEEAD T VIZEA R ML v b &2#I52 HRHGEE L8
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AL ORIEEIL, BAEHTRERKRLEBALLEONRIKE KB L THHEALRL,
HSEELTEY, #ETYVPRIASALLTHAEXZZ B LE (RIS, 1983c) . £
NSDEERIZONWTETIZRRS,

BB XUHIE

BARE BESABICRESNICE Y ¥ 2 2 BRROBEE S 24 LEE LIcRM T 24
1 CERXE 70.2cm, FEIFAMKE 6.55ke) ZHABRME UTHFEIIAGEEA L, BRELWEA
HEBOw /NG (10X10X6 m) KRB LTHE L. REB THES L TR OFMAIZ &
AERA TS THoleledd, BABEK 12 AMZAELERE (9 =7P=1:1) KXy BIEA
Hlle BUIF—REKETD) . Z0O%, MADO/NE 5X10X6m) Z73# LT, 52 HR&RA
B TR (CRER) LEFEBRXE 747 OB A% O TRIGARZ T - 1.

198547 & 1989 F-DMNTAT » e # 7Y DK ABRDIEHNE 2 Table 22 IR LTe. HMX & L
T AR REXIC BV TIE, 19874 OFIZ—RBRICHE L CTRARETII AL <T V%R
WREEL, LHPBIZZNLDMIZ AN AL W EMXTHRELE (RPN =TV ANAL H=2:
2:1) (BALFTF—1&9%) . 187EDOHEE—RERDBERP L~ A VL DhEE X THARMK
Zitole (BAPFTF—2&9 %) « —FH, dBRXICIE, KETFEMMERN CTLE Lickatii (BT
EIAPALES LHERD 5 Table23) LAMNIVF (YN =w7Y € (BEAW) =2:1:1 %
ERBRALTHAERIZER LTS A MLy b (BETemXE&3cm) ZHRELE. 28, &4
EHBINDISHRT»HIZA 2l BRFE ZIV) 6D 553 %% T AZXY U F radied X
7 M (B AOKE) KERLTEML UFMP—1&7 %) . %7, 19884ELIME, 1A 2
LEMMEAICSIHIZEZIVE (abazzu—n N8 2%/kgBed) &4 BiFm A E 6%
kel d) ZBEMLTIh S0@IkER -7 (BLFMP—2 £93) . 19894t ko N~<F H
BlE ikt (UALEE) Z2HWT, MP—2 LR ULBIATE X IVE, A IFMB LU X7 I M
WERMLIeEA ALy b (BIFMP-3L¥3) ZERLTHREL MP-22KH LR A
LRI ORISR TE S0 8 5 2 Heleeat Lie,

ATEBBEOALEZN AR TRHE LB ADINRINASEIRINEERE (994% 700 ~720
wum) (TE LB TERBANICHCGZ S LU, MEBAIZA/NEl GX5X5 m) KR L. &
4SRRI IC R AZIY EIFRBERB XU 2R L. 28, L LBAOKRBICRIET > F
V> OREEZERLT, MY ZROEEEZ TEDSE DL T D MEAE A0 ARHIE 2N &
BOKFICIT>7c (Table24) . ZD7cd, HHEIkeXi7e h 600U ZHCGERNBOHR L LS, B
BOBRBREAICAEERSDY, RERMNIZTable 24 1ITR Lk & 5 IHCGH# b B A E] kg4 72 1 479
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Table 23. Composition of the formulated diet for

yellowtail

Ingredients Composition (%)
White fish meal 65.0
Squid meal 10.0
Beer yeast 5.0
Gluten meal 1.0
Alpha starch 1.8
Vitamin mixture*! 2.0
Mineral mixture 1.0
Trace elements*? 0.2
Feed oil 6.0
Squid liver oil*3 6.0
Amino acid mixture** 1.0
Binder (Sutangado)*® 1.0
Crude protein (in dry matter) 559

*1

*2

*3

*4

Composition of vitamin mixture (%): vitamin B; 15.5,
vitamin By 6.2, vitamin Bg 0.8, vitamin C 62.0, and vita-
min E 15.5.

Composition of trace elements (%): AICl; 0.3, KI 0.3,
CuCl 0.2, MnSO,-H,O 1.6, CoCl 2.0, ZnSO, 6.0, ferric
citrate 59.5, and cellulose powder 30.1.

Half of squid liver oil was replaced by krill-oil extracts
in the diets given for the last 15 days in the experiments.
Composition of amino acid mixture (9%): L-histidine 20.0,
L-isoleucine 10.0, L-cystine 10.0, L-tryptophan 10.0, and
dextrin 50.0.

Product of Pfizer Chemical.
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~908 IUL 2 oTc, BELOATRIBBLEUCATLZE L ik (GBI, p. 8) LI HETH-~k.
AR ER BonicsbirA (BE 0 ZRWTHADREHEZIT S iz DI AL
KB (KEBIH, p.89) 21T\, ZOMRENLELKHERKEE (SAD ZRH LUk,

W R

BB MO T Y OANTERE 198540 5198940 BNC T - T AR Bl #& L 7Y @
N THREIFSEH A2 & TNT B4R & MhBRAR DRI EAS B A2 Table 25 IT/R Uiz, 19854F8 KON 9864EITIE, &
BXTHDTF—1 X LRBRX TH HMP—1 KIZ BT, HABARBICHTIRINAIGETH- 2
BRRBBOEIE (LITRIMEh R LT D) BENENI0%RB L VOTT1% L KRERERZR LN -
oo Elo, WERINE, FLWE ZWERBIVCSEER ROLCICHESRMA LIRS ORI L 51
FRECBNWTHZZRD BN 2T, LI L, WRIIZNTRLOMP—1 R EBAD DL K
EWlZER L, —F, REBRAOEFRMKREZIETSH DA, 1985FEDTF—1 X B Tid ¥ 3k
A4 6f L MP—1 ROEER ALY b AL L, %7, TF—1 K OMMBORHERIIG & &
Pote (MP—1KiZ68%) o 728, 19864EDFEIMEREIIMP—1 XD LSAIC LATTF—1 X 131.8
HEETEZORER LRI, MREEFITF-1KBLUMP—1 K TENEN48%R L T31%
L2y, BIFEICHRD PR BRIz o T,

19874121, TF—2XE KUMP—1 XK OIKIhEE, TNENIWREBLTFO0%L< A VY %
TR LB DO RR ORI R EZ R U, M1 RBY ) ORBEB L OSLirAEcHER T
DLERZRD NPT, £, PRAEORRTIE, MP—1 KDL BETREWEZSR LT,
W (X DB HER B 1985438 L TN BAEDRER L 72720, WX & bMBRE ¥ KiT#26% T
Holc,

19884F38 K UM98UFEDRRERTIE, TF—1 XK ERMMRLAICE X IV E LA WA S STk L
TEMP—2 Xz B 2RI SR ILIEIERBE TH o e, UL, HIEBY Y ORBERB IS
FFREBTHET D L, 19884EDTF—1 KA ZNEIRISOIT R K ORINTH R TH > leDitx LT,
MP—2 XK TRZNENTOHIRB LUK RET, RIWBII13MEFICH L, SERGHF205 L RIF 24
RE/oNIc. 19894 G IZIEFRROFRAFOLNBEREORNZ LR TE k. L2288, ik
DEEFE %2 WeMP—3 THREE LICHATIE, INEhHER50% LK<, £ Ok d TF—
LR L R ORERIT HNIIZ 1T, MP—21ZE OR#IRS K OER~ DR IR TE e d o T,
19884 & 19894 I BT BIZ, IR X OMhBRZE L SMP—-2 KA d K&, MP—3 XK Tid
BOHZMP—2 X LIRIEF UM & A Ulc. SEIMEkEN, 19884EDTF—1 X512 T - fe LSk,
WERHLIEATEZRLNT, WEREREEIZ6~14% TP LF LB L,
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SALAFADOTE HHE 19864 ~1989F DA EEHFABRIX D SALAF iz v T - Te A A7 A
BT 5 N SALfi% Table 26 12 7% Lic. 19864 OTF— 1 X8 X UMP— 1 X DSAHlIx Zh Zh
1868 L 0V4.4L, TF—1 ROFADHEBERICRWEERZR L. E5HIT1987THEBTF—2 X DOFEAD
FHHBMP— 1 KDALY bENSALEZR L. LAL, REMEAICEX IVEL A IO
FIERAL 2K - 72 1988433 L UN98YEIZIZ, MP—2 X S/ LN IFADFNTF—1R LV b
BICEWSAHELS T S Teds, 19894 D HiR A&kl 2 W e MP—3 X Tid, 1&IEZ O Rl s 7%
bilz,

%5 %

SHEM OB R A% L TTable 27 IR LTz, 19854 8 X N804 ICIZMP— 1 25z &k v, &

BEMOTEF—1 TER LB AORM M L LB LT #AORWRIFERS GO, ¥,
198848 L TMIBMEDRBRTIZE ¥ IV E & A 7 228k LEEMP-2 DRIz X v, MP—
2XDOHEBAIRBY T ORI L SILHFEEITE LML, /W SAHEZE T S RDERE
BAREL 2 >Tc. TNHOEHIL BEICHLNIERBBAP LORR (HIEY7Z) OBRBIE S
KOS B BAS 198641213 ZNEN2TSTHL B K TNBITF R, 19884 Tid196F ki 38 LU68FR)
(WI%F, 1988, 1990) L HELTHHE LRWEL 2>TWD, LA L, HiOR AT MP—
2 LFERIZE & XV E LA WM ETM U TRERILEZR > MP—3 TEE LB ATIZ, MP-2
KIEE ORIEAULHF DN ofce MP—2 THH S e BAD RIS R 23R Lic R 3 M
THDNS, FINFRICB N THRAMICEAZE LR L 0EPBD b, THRE SRS HT L #
WHOT Y BARBIGEL THRNWI ERELRCS . WFRIZLTS, EXIVE LA BT
HZRMU IEMP—2 A3 B L CRISH AR 7V 2HEA ZET 52 LT RINVABAZER L
BLZLBRARBRICI VLM Lo T,

19874R 1T IZ, #MZEE D D ORBRADAT BN LD PIBICRERI Y, “RERROHIM
F3PHM LR 22Y, MP—1IZ+2BIBTE 2okt Z LSRR TMP—1 K LY TF—2 KD K
BROBEEERLEEDDLEXBND,

T XA TIZEIHT D D VIZERHIR iC A 57 I 2BACKRET D2 itk Y, BRI
LONCHVE DR BT 5 Z @GSN TS (Watanabe et al., 1984d, 1985a, 1985b, 1991a,
191b) . SEID#EHT Y ZRAWIRBRIC BN TS, TF—1 & MP—1 ZEE L LHA» SO D
FEIMERBIC A R ZESRD S, INFTOA B2 54 %7 I~ @ERIC L > THE D
W ERR SNk,

SEIORBRICRBNT, ZFRBREHTREL 7 ) BAOHR 2R T DIt HCGRE M ATV, £
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Table 26. Comparison in activity among larvae
obtained from yellowtail spawners fed with
different diets

Number
Year Diet of SAI*!' (Min.—Max.)
test
1985 TF-1 — Not tested
MP-1 e ”
1986 TF-1 4 18. 63*2(12. 65—21. 85)
MP-1 4 4.43 ( 2.86— 6.12)
1987 TF-2 4 18.08 (14.68—20.85)
MP-1 8 12.66 (11.10—14.15)
1988 TF-1 6 10.53 ( 3.45—16.00)
MP-2 6 16.43*2(12.00—22. 05)
1989 TF-1 12 10.52 ( 6.63—13.39)
MP-2 12 16.29*%¢( 7.97—21.20)
MP-3 6 12.02 ( 7.16—16. 52)

*1  Survival activity index.

*2  Significantly different (P<0.01) from SAI of the larvae
obtained from yellowtail fed with moist pellet (MP-1).

*3 Significantly different (P<0.05) from SAI of the larvae
obtained from yellowtail fed with trash fish (TF-1).
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2 |

DOFRNE Y EFRIZOE00 IU kg BW AR LG R & Ulc, T3 I8 B0 pk B R A8 55 30 BN B8R 1
L 7Y 2R WT, 300~1,2001U/kg BWOHH THAE > RANIC N TR 21T - kR,
600 TU,/ kg BWH:SH X TR b IRIE AL <, »oF ERERRWVERAB LN LD THD (K#E
18, p.82) . FAELORERBIT, WFNROEDIRZ T TH o, 2B L EORNET L K
Bz XD NTHRIFTIE, 26 BUBORBPEIZE bdTHRL, SMUHFADENLELLISHDZ L
NINEFTRBMICAM O THWS, ¥k, 7 2 TIRHCGOZ BIEHSIHE CHERLSR) T
BEBLRIETZ AR ESR TS (Hirose, 1980) « ZDZE1Hd, SAEY OFREES
R BRIERICIFECOr NI RIS,

TV ZARLEERBOAETH DA, FVEEFC LD ATHRIETIE, MRARER S
PRO—EUIE NZHH TX S, 2B/ HLUKEO N TN TIX Bk 0 X 5 2 2h R 22 BRI R fF
TERW., LEed-T WEAOFEDHFHAZKS LT, S%KEE To B RENHAM OFESL %2 -
TV BERDDEEXBND.

2. FA4RVy MG ORR

RIEHIZ RN T, T VBAORBEB L OENCHTHES A MRLy hORMMEZIER L. Eiz,
HEET VBN TERAREAEEE LTHRESNE RSA XLy MERETIZ LI XY RE~D
HhE bR E TS (Watanabe et al.,, 1991 ¢ ; Viyakarn et al,, 1992) . KZA4 XL v b Fi
BE, A ALy b ERBICEEHEZ HhICSETE, ZORENEH XY IZHBRNERE L
TWSZ LB EFBND. fRNCT Y BAORKENOTELEAILZBIETZ LIk, #BEREO
EREERRT DD ERLEZSND,

ZIZT, ZOFHRHLLT, ETRIAXLy bERELET Y BAPLORMABFETHD H
EHSPONTRAM L (F#S, 198™) 0T UTFHET S,

MEB X Tk

A MRLRIZBNTRIA XLy b AR, SIFDPET D) BIUBH ATHES
NICRRBERIFREZENT20R (H : #=10: 10, FHAMKEE3.76ke) BLT10E (5: 5
) fatkE 3.97ke) % ARBRICHE UTe. HERR AUZERRS4E2A 148 Iz BRI HHE8 AL,
DPTHE SNIBAIRZAI0E (- H=5:5) $O2Kica), 4A21BETENENDPR LUE
ARV v b (REES : ANAIVF=1:1, LTFMP) Z#fH QB 8) Lk. —5,

B8 R - 947900 T 9AA- - ATRHRER - BB - WEF—R] - BB R (1993) : RIS XLy
b (DP) 2 k57 ) BADEMRS LUEN. FRSEEHAKEZRXKBRRHHERSE, 318
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< ATEE SNFAIZT VYN (=1:1) % (BUFTF) ZRPIEHGE Gl ) L.
B, ENRABBAERE (4H24H) ©ODP, MPR X UTFO &G XKE A0k EIZZhE 1 413,
398 BXU424kg TH T,

ENRBR ZAEHTHE LA (BX102, #f: H=5:5) Z4H24HIca> 7Y — MR8k
# (65kl) 3HECIA Lic, 728, WAHRMICAHAOETRHAMICHCG (FE%E s 8600 1U . ke)
S UTENZHTE Lic, BT 0% K E OB A RE KR MELEC X 919.1£04°Cic
R LTz,

BWB LXOHEHE AN DLORIMB IR LCHOMEEHL, T CAEBIM (p.98)
TRAIFELC L VT T 728, EHEPDOAEIZ20£03°CE Lk,

SEMM & HFAOE N BONINOINE X, & ERE, ZHE, R XOMERE TR L
feo Eio, SMEBFZRSERZEHT S L L bz, 2BNEFITHE LN SMEFA (HER0) 2 H
WCHLERT PERRER (REIB1EN, p.89) %7V, ERMETERSRE (SAD ZHM L.

MRBLUER

BERRABRLE WE MP, DPREIUTFTREK LTV Blas 5O HBIERINFE BB L OUE IR
REZNE N Fig. 31 8 KU Table 281 iR L. FIEIERA B S izDid, MPE X UDPE B
ATIFHCGHS 2HE TH > 72hs, THREHM TIXIIE% THh o7 (Fig.31) . ZhE THCGHE:
Sz XD ERNFERAB 21T > e B, HCGIZ—BMI/ER L, 8% EH2H RICHIEER SRS 5
NS Z LRBRICMbLN TV D, HCGIESF2ZHBRIZENIAD b g - leDlt, B ORikic
BEBRKREARBEDNY RV U PR EDA MLV AZRAICE X Th, HDVIE BAOEEIR
A+ ThRpolkZ LICRBRTS LEXBND, LAL, TRXIZEZFRERNZR R b L A0 -
felidZ xic <, SRITHAERAOENIE L S BREORBADREBA+2THolkled
LEZBND,

—7, MPBEUDPOWFNOBH AR ZME L ZBAICRN TS, ZhETT) OENRRT
RonTc X 5 MBIER TR H % < ORMBWHET, ZOBKBICENBASHAT 5 MI37D 5
le (Fig.31) . MPB XUDPZREE L L BADERYIMh OB A | BY7) OERIZZFhZ
6527 KB KL UB3.35 KT (Table 28) , MPIAfES A THRI2IE RO EERARD iz, MPREEIX
THRIS TR ORI B FRETH -1 25, BIfli TR U A TSHEIC X DEINAER (MBIALBY Y #
TORRLERIN) ICH# T D &, BIICIIETEWMEL2-oT0D, ZhiET VY BADKE EDENIT
LORMEOEBNCEREALEERLEEZEX LD,

ERNYTREIMPIRERAOH BDPREBRALY bEVKREZ o, FERNE, LRIV

109



60 rr
MP
< 40}
=
w
§ 20 |-
;
2 o
=
S 80 r
=7
=t L
X
O
g 40 -
S
1S
- 20}
oY)
&n
o
0
E
2 di TF
1 N £ L
Apr. May
26 1 5

Date of collecting eggs
submerged eggs
e
i hatched larvae } Huoyeult aggs
Fig. 31. Results of spawning by each brood stock of

yellowtail fed moist pellet (MP), dry pellet (DP),
or trash fish (TF) in 1993.
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SMEETHETDE, WTFRLODPREBRAOLREWMEZ AR L (Table28) . Fig. 31IKmRE RN
fe & 5 ICMPRGREB A D Fi SDPREEEBIA L v b2 H EAREDEE I T LB S < OBIAE S s,
PEIZETFT LTV 20z Lid, MP~OBIBERERRS#20A LEr sz it EL T2
LEZBND, TR L, SRIORBREERS> HDPIC LD 7Y BAE KO FTRIENS R i,
4%, EHIDPHMROUEIC LDV OENROEMBD NZHEDOR _EO FTREMEERT 5 4
ERH5bDLEZLLNT,

fFRDIEHN MP, DPBXUTFTHER LICHAD L5 LNIT X TOSUAFROURN P B
Ot R% Fig. 32 12 R L. MPB L UDPREES fids BB R e AOSALZ, #IRIE RO fi
ThRb 8 RBICET T SERBED S, FXOHFRADSAHEDRIC ZARRZEIZRD bz
Molt, —F, TERAPLOFATIISASAHIZIT Y hOHAZHWTRRBRZ To728, SAHEIX
3.REA&P ST, FHIIAF ADOSAMED S HI LT, 7Y BAREKICRBIT D MPE X UDPHREH
X BER~ORDES R ST, 28, EROHICHWSAHELZET SHARE LD DI,
INFETIT->TELT Y OHCGESIC XDENABRFERLFA UTHY, ERMHOFAZHELE
EILBET D Z LI X > THBRIMOIIERERFOLND DD LEX N,

B3 BN O BAE AR X EIIC B & T Rk HALLBE D R

<& 4 (Matsuyama et al., 1993) THEEN TV D X 5 22IEREINPNIC BT 2 BRI O ATEEHIZ O W
T, BEBTHL 7Y BRAEZAVWTRAERERFEOa Y b —1 KRR H) & DV iZGnRHR
HCG72 & DR NVE EFHT & 28 EHA P S OMEH ORI L » bRV TORI ORAR T
bhTwd (Hit 1991, 1992, 1993 ; WEFS, 1993) .

ZD X5 RRYIRINRRZIT 5 HE I, N RICBAZRASEILERHDZ &
b, KB COERBADORMBPDERRIRZFEMLI2>TL . HIfiTES A MLy b THE
LIcRHT Y BRIABAL LTHAEAD T L 2R LN, AT LRI T BADH
RIS NIEMO—E LAEZHHTER WD, KENTOBHREREN OIS LETH
LT EHEMETVWD,

H e FRE T2, EEEESBTOMRBERRE (Bt 1991, 1992, 1993) %=}, €A A
FLw NTHE L®RR 7Y BAZ R WTERD BT ~4GAMoM, ATHBIcX5EB L
B (DL ERABE W 5) 21TV, ZOHHCGIESHC X5 BRENRBRETT . ZORE,
FE B S E AT oD PR FRALEE A HEB A D IR LN RBC B ) T, ZOBDOBRERRRICB O THREDO R
BEONFERMIEETH 2 Z LAVHBI L7z (Mushiake et al,, 1994b) . AHiTIiZ, 19914ED> 5 19934
24T > Te RS RICHONW TR B,

112



28

20

S

10

@) O MP
® DP
@ TS
O @®
O
® &

O®
> @

Apr. May
26 1 5
Date of collecting eggs

Fig. 32. Survival activity index (SAI) of yellowtail larvae
obtained from each brood stock fed moist pellet (MP),
dry pellet (DP), or trash fish (TF).
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HEEB X UOHIE

TYBAEK 19UEERARETEBEREOEER THRE L, i E SRR /NS TRI24E
Michbicy, BiffiTRRIeES ANV Yy bTHE LICBAZRABBREBAL LT L. —4,
199248 L CNIBAFIT X BIR IR ORFEE D DA LT T Y 2R VELOMEA A XL Y
FTHEL, REAEBBAL LTHL,

ERALBEX & RX OFXAS & HIc208 (19914F) D WIIHII0E (19924, 19934F) L7225 X
I BRI AE2RE 1T (Table 29) , &AM LA DY 7 ) — NEBHKEE (BFR110k)
IR L. 728, RBUMPBEAITREZBY A ML 225X FICRELIRY EFDHZ LR TE
X5, AEAICIZRY EFRAO/NEHE (7.5 X6.0 X2.1m) ZTHXEL, BHAIKXZOMD |
ICIRA Lz, Eic, MEOBAICIIEEBMNSTED LS ICERBHRNICE®R (Ey &) 28
AATE . WTHOES AR Ok iR IZ B AKiRE Lz,

BERABE WFhoffldbHh (HOm»H4%0) ZaAEREE L, EREOLER (Fk
ORER> 5 120F) I ATIBHIC X 2 RELLEE A1 UTe. FERABLE, KEKEOE Bk Uk 2l
DEVTRTy 07 QOW/Z07) L&V fTole. BRLEIIE AZKEICAE LY H
OB L, ZOH8HM (199148, 19924) &5 Wid20HM (19934F) #fe Lic. &L T~
TOKRE LIS CEBERERI0%) ZEE L. 2B, 19914, 1992438 L OM9934FICE 1)
% BIRABEHM b OB A OFE KR, ZHE17.2~18.6°C, 17.4~184CR L V16.9~18.7CT
BT,

PR pRRE TR A R RALBEIR i R X IS K OSef I X 03 A BN BRI 0 pRRE R A 43 AT -
oo 19914F L19924EiC i3, B MBAKRERT (0 H) ., BRBAMI4HB LU 28H%IC, 1993421
OH, 10HB X UV20H BICiToTc. R TRBEBAINE Tk, FMALPOI=a2—LEHAL,
WRWO—We v 7V 7 Uk, SRIUTCHBINE, EEEMEE T TI00R 0 & 2 HIE LT F
Bz ke 7.

HCGHESIC KL OFEFEN LW E il BRALBBAM28H % (199143 H31H, 19924:4H4H)
HLHVIF20HHE (199343H25H) I MR AICHCG (FREDXSTR600 IUkgBW) & 2170,
KN T ORI 2 7% Lic. HCGE: 2 B RICH AN 245, FE O ARBRIIR i 2B 2SR &
NHMY, fEHFHRSKED S HFIONE £ TR T o e, 19914F, 19924E8 X ON9934E D2 I iR
DOkiEIE, FREN18.6~19.1°C, 184~19.0CR L U187~193CTH »7z. IHOBAIRLZY
DEREZ, F1ml L OIEEFE L TLEOERBITHRRE Uiz, & BARD SR L7122
Il DAAVY X —iTEH, & EWMEETRCoMS TR K2R L, S8 L2 L
BSEAEICRRE LicSERy MCBEL, #k (651L/74) LK (700 ml/4) ZHi LA b
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SALETEHL k.

FZEOBRX B IOHRE 2 L& LNIIOIE, SRR L OMKREZ KD, SIERFICER v
MDD SIUFABZB L CHEEERN Lz, £, & EWPLOIERE SERIZ, FRAOMBRE,
MBEROMLE GRS BLUBRERE (FRAERE) OREZLY KD,

SALHF A DTE AL 19914E, 19924E8 L TN9934E D LRBRX TR b I R DIE NIR¢ 217
5 e, Rk Uic ik TAIR20°CIc B 1) D LR T HEABR &2 1TV, IR AR (SAD ZHHiL
Tc.

W R

BB X S B ORE 1991455 519934 1T - Te 2k BRIX 0 9 B I0 1R DFERFAYZ 1k
%ZFig. 33ICm L. FAEORBRBABREOIRIE (0 HE) 13562~584 4 m ORPHICH -7z, 1991
FEOFIRXIT BT D FRERBAL 1438 L U8 H R O EE IR IRIT, ZNEN669B X U701 4m TH -
o —F, BRAUEX TXZENENTRB L U8 xm ThHoT, BIRLX28H % OB IMRIT,
HEE LY BEE (p<0.01) KKE P oTe. 194EDHMBIXIZRIT D 148 LTR28H % O FH 4%
FZENZN6A6B LU685 um Th- TS, BRAHEX TRXENZNTIRB L83 4m LW FHD T
HEHCBONTHERLBEXOLFP AR (p<0.01) KRKEWHEZR L. 19934FICB1T 5 R i
108 KO0 H B O RIEIE, HRX TIZZh 26368 L U667 4m T, BRABERX Tizzh
ENTSAR L V82 um TH - T, RERBIMA20 H A OBRAEX OEHMEIZ, R LY bFEE (
p<0.01) ITKEP o7,

BERIRE IR 199142 B 19934 ITAT » e B B ALBE X & SR X0 % W TcHCGHESHZ X 575 %
B B AR BARS B2 Fig. 34 B X U'Table 30 iIZ /R LTz, 19914EICIZHX OB A L DAAZHITER Lk,
BRABHX OBAIZIAISHET, EXOBAIZ4AAITHETL QITEHERN Lic, EINRER
RIS b ic@IX (910) BL OERAHEX (91E) BAOHIRY 2 0ER KX, zh
N5 8RB XU203.045K THY, EciF ERNEZIZNEN6S5%RB L U81.6% ThHoTc. B
PUBEIX & B HRIX. & DRIC EEN B B X OV LI RIc R DA EENRBD Shvie (p<0.01) . ¥,
7Y OF EIEREWSEEEZE LIEEBER SRV, WTFIHIXZOIEEA LT RTHRSZIEN H»
ERTEDOENTEY, ZOZ Lo bE EWNENIEFMOBEERIFRLEZ>TND,

1ONFIIEHE X DA L DAATHIZEN Z21hD4A 168 £ Tk L 7. ORI OXEEX. ('920)
BIUBRABKX (R2E) BADIEYLY OERBIZ, ZhZh 105.95KBL U 21395k TH
D, FliF ERERIZZENENS3%B X V66.3% T - Te. B MOBLXE A DRE I BT B IXH £
IV HHEE (<001 k&P o,
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Eggs produced/fish ( x 104)
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[J Buoyant eggs (normal eggs floating on the

water surface).

M Deposited eggs (abnormal

eggs sinking to the bottom of the cylinders).

Fig. 34. Results of spawning of yellowtail in the EDL-treated
('91E, '92E, '93E) and the control ('91C, '92C, '93C)

groups in 1991-1993.

Numerals in each figure repre-

sent the average number (X 10%) of eggs produced per
fish (upper) and percentage of buoyant eggs (lower).
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19BEIZ BN T WX BAII3A28H P HAHIH L THEN Lz, #HBIX (93C) 38 LU AL Bl
X (93E) BADIBYUY OENEIT, TR ENBTHRBL U246 5K THY, FiciF LiE
FENEN61.4% B L UT4.8% Th > Tc. ENEITBERABEBAOHPHBEBALY DHEE (<
0.01) IKEWERZR LT,

X O BATIE, WFNDE SHCGHE: G 44~ SORFREIZ 91 B EE I AR D S hs, KL B
X TiE52~54R¢ 421 [RI 8 722 ZEIR 23 38 S Tz,

BB 19914E% H19BEDZRBRX L S LNIHOME, WEFRICBIDMBE, BL T
MWERDONLE, SALHER L CIER SLHEZ2 Table 30 IR Lz, £, 199140 5 19934 0 2 B AR v
ICRTORRERIX 2> H1% & LT B DI R DFRIRFRVEE{L % Fig. 35 IR LTc, &lBRIXH &% e iR,
WFNLPIRRER TH LN S OB K TERSBEVIBESNDIC LB > TRBICNESL 2o,

19914F, 19924F33 K CM9B4EIZ BN THBX A S/ B 2fiLL EomBkEH 3 5 REWOE &
X, ENEN61.7%, 58.6%B L T4 7% Th-leDitk L, BRMBEX TiZZzhE£Nn24.8%, 30.4
%8BI V21.6%CThH-olc. WEFMOEERFERETHD SR, HNEEX TERZENENI82% (
19914F) , 21.3% (1992%F) BXUR5.6% (19934) ThH-o7lcds, BBUBLX Tl Eh2h42.3%,
22%BLV43.6%TH >Tc. BEMBOITHT D ERESILHEIZ, 19914, 19924 38 X T'19934EDH}
REXTRZNENHI %, 12%BL 5% THoTeDic LT, BRAHEX TIZEhE28%, 32
BB ELVNR%DTH >,

HROEN AFARKXD H&% LN SLFADSAEZFig. 3612R L. HRBRRH OE M
MBEX B BB OHADOSALL, WX LD bECRWEZ R L. FEOWThORBRXICE W
TH, FEERNTHLNIFRAOSAUES B DR, Z OBENSMEY REND T Lichi> TSAI
TEIXREBITIET L.

% B

Fig.33 IR S NI BRI AR ORRRFZEAL D S, BRABIZ L Y 7Y OB EISMRES D Z & 28
HOEP Lo, &, WEICBEETIHEICBWTHEBLAIEX OS5 EEX L bENR R
AfFoilc (Table30) . BBABIZEY 7Y OFBERBEHEEND A =X AEIAHTH L,
BN AT BN T ML B2 17 o e BLARE O B S I ABRIC BO T BN R 2R T 0%, EIRLEIC
KV BRAIC DD R (B T700 £ m BL_EOFEIR JEERL O) OBIAHBTL 2Dl &
#EEh D, 7Y OBEICIE, KEMICCTHRNS BRI DX D LWES TS (BEH,
1991) o LAL72%55, SEIORBRTIIEBLIEC X2 &M LABKREMEOW S BT Y O
CEBL TV R H D, AROBERSINETY 7Y CBI1EFA, p 13) , AXH (
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Fig. 35. Changes in diameter of eggs produced by each
experimental brood stock over the spawning period
in the years 1991, 1992, and 1993.
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Fig. 36. Survival activity index (SAI) of yellowtail
larvae obtained from brood stocks in the EDL-

treated and the control groups.
O EDL-treated, @ control.
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Awaji and Hanyu, 1989) , k¥ X #* U Repomucenus beniteguri (Zhu et al., 1991a, 1991b) 3
XU v X2 Sillago japonica (&)l B, 1991) THESHL TS, 7V OBEICIE, ERAE
L2 HOBERBBADERRERE (BD5VIXRFEMI) 2> 55T RO R AR~ DO IEREE 28
FHOEETH D, 4%, KHICETIHREBLICAREERNELEO X 5 IZERLTT Y OB
RERETL20PEDONT, ZOAH=ALEMETIRIBBES LT NS,

FICATRINZ LV EA R PR v b ZREE LT RBRE2FEAP H1RYS TV RITOR R 28N L Z
LR, SBEIORBTIZEAS A XLy b THRK L BRI I HCGRE % 1T - Te B FEE I
ED1IRBLUT Y2007 R L ERRINTE e Z0Z b, BRAELICBAZHOTHVEEH
WCEVENZBFERIEDZ LIV EDLRMARANTEDLZ LRSI, T4 A ML Y bR
Bk Lic KA XLy hLid, E# IVE, HUFAB XU X7 I I -2 EOBRADKEARB L T
ERCADLEZ NI R ZHERICECTHRICRETE ML DD, £, ARl X S
CRIARLY MNEXD 7Y BARKOFEELRREINTEY, 4B KA/ XLy NTHEL
BAEZHAWTERUEIC LS RERORER XOBHERENCET 2RRORALDLESSH A 5.

Fig. 35 iICRENTe L 5 IO TFHORBRX OB AL GEH SNICROMRIE, BANSERZREY R
FIRLIEB>TRBINEL Role, ZOXHREROBRYELICHS IROEILE, ZhETIZ
H~<4 A (Watanabe et al,, 1985b) , ¥V % (Fukuhara, 1989) BXUA &1 ({k 1978)
THHESNTND. ¥k, BRABEXOBA»LELNNONRL, HREOBAPLDOD D
XV HBREWVEEZRLES, THEZ D208 AR O THRASRFICE LTI ORE SBRL D
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SUMMARY

Part I
Striped jack Pseudocaranx dentex (Bloch et Schneider), Shimaaji in Japanese, is
distributed in warm coastal waters around Japan from south of the central part of Honshu to

Kyushu and Ogasawara Islands. In Japan, this fish species is known as one of the most
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delicious and expensive fish.
This part describes the technical development of brood stock management, induction of

spawning, eggs management, and evaluation of the larval activity in striped jack.

1) Yearly management of brood stocks was performed by dividing into 3 periods, breeding
period (June to October), maturation period (November to January in the following year),
and spawning period (February to May) according to the state of gonadal maturation of fish.
It was found appropriate to feed them on moist pellet in breeding period and on mixed trash
fish in maturation and spawning periods.

2) When brood stocks were found attached by a skin parasite, Cdligus longipedis, on
their body surface, fish were anesthetized and immersed in fresh water on the occasion when
they were transferred to tanks or the floating net-cage in order to minimize the stress effects
to fish.

3) Mature striped jack were subjected to each treatment of the followings ; A : water
temperature was kept constantly at 22 °C, B : water temperature was raised intermittently
from 20 'C to 22 °C, C: water temperature was kept at 22 “C and HCG (human chorionic
gonadotropin) was injected, D : water temperature was subjected to the natural fluctuation
(16.4~229°C), E : water temperature was subjected to the natural fluctuation but
controlled not to exceed 20 “C.

4) Spawning occurred in any fish treated with the above 5 methods, however the most
largest quantities of larvae were obtained from spawners treated by the method C.  This
method was applicable even to virgin spawners or immature fish with lower gonado-somatic
index (GSI).

5) Brood stocks that had experienced spawning before were effectively induced to spawn
by the method A.

6) The method E was conducted to make the spawning period last longer, however, this
method resulted in giving heavier stress on the fish by repeated spawning for longer period.

7) Smaller number of eggs was obtained by the method D than other methods, but mean
diameter of eggs obtained by this method were larger by 40 # m than those obtained by the
method C throughout the spawnin season.

8) Effects of the following two handling methods on egg qualities and survival activity
index (SAI : survivability in starvation test) of larvae of striped jack were studied : In the

first method eggs were passed through a nylon cloth filter to remove the trash, and in the
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second method floating eggs were scooped up by using a beaker.  As a result, the eggs
treated by the latter method showed higher hatching rate than those treated by the former
method by 3 times. Moreover, the SAI value of larvae from the latter method was higher
than that treated by the former method.

9) Striped jack eggs in a net (ca 400 /) installed in a hatching tank (10 k/) showed the
highest hatching rate under a condition of moderate aeration (700 m//min) and moderate water
supply (6.5 I/min). The highest limit of eggs to be accommodated in one net was found 1.0
X 10°.

10) The specific gravity of striped jack eggs was constant (1.0252 glem’ ; slightly lower
than that of sea water) from spawning to 30 h post-spawning. The gravity gradually
increased from 36 h post-spawning and reached the maximum density (1.0264~ 1.0274
gl/em’) at just before hatching and eggs sank to the bottom of the net.  This result indicates
that the management of eggs at just before hatching is important for larval production.

11) Starvation tests were carried out mainly at 22 °C in order to evaluate the activity of
striped jack larvae.  The larvae showing higher SAI values (>6) in the starvation test also
showed higher survival rates in actual seed production process.

12) SAI values of the larvae, which were produced by keeping the spawners constantly at
22 “C of water temperature, gradually decreased as spawning was repeated from March to
May, while the value of the larvae from spawners kept intermittently at 22 ‘C did not
decrease even at the late spawning season.  The larvae floating on the surface of stagnant
water in the hatching tank showed higher SAI than non-floating larvae.

13) These results suggest that the SAI value is considered to reflect the activity of striped
jack larvae, and it can be used as a practical indicator of the larval activity in the seed
production. In addition, from the result of experiments on temperature effect, there was a
correlation between water temperature (x,) and SAI (y,) as the following equation at the
temperatures from 19 to 24 °C ;

y, =—1.16x, + 48.81 (r=-0.9982)
And a revised equation to the SAI value (y) at 22 “C was contrived as follows ;
y=y, +1.16(x, -22) (19=x,524)

14) There were no relationships between SAI and properties of eggs, ie., floating rate,
fertilization rate, hatching rate, egg diameter, or diameter of oil droplet.
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Part 1I

Japan Sea-Farming Association (JASFA) started a program for seed production of striped
jack in 1978 and 800 X 10’ juveniles were produced in 1988 owing to technical development
in artificial spawning and rearing of larvae and juveniles. In 1989, however, viral nervous
necrosis (VNN) disease was first recognized in produced larvae at Komame and Goto
stations of JASFA and has been causing considerable losses during the last 5 years,
particularly in 1990 when no juveniles were produced due to the disease. The agent was
purified from diseased larvae and identified as a member of the family Nodaviridae, and the
virus was designated SINNV (striped jack nervous necrosis virus).

In this part, prevention of vertical transmission of SINNV in seed production was

attempted mainly by selecting viral-free spawners.

15) The prevalence of antibodies against the causative virus (SJNNV) was examined among
brood stocks of striped jack by indirect ELISA (enzyme-linked immunosorbent assay), using
partially purified plasma IgM, purified SINNV, rabbit anti-SINNV serum, and
enzyme-conjugated goat anti-rabbit IgG antibody. As aresult, the antibody to SINNV was
detected at high frequency (65%) in plasma samples collected from brood stocks reared at
various facilities regardless of their sex or origin (wild or domestic). This indicates that the
virus is prevalent among cultured populations of this fish species.

16) Plasma antibodies against SINNV were monitored in spawners reared at Komame
Station of JASFA for about 2 years. = There were no apparent seasonal changes in the
antibody titer level, though it tended to decrease towards July.

17) In 1991, seed production was conducted by using specific antibody-positive and
-negative spawners both induced to spawn by keeping continuously at higher temperature
(22°C), and VNN occurred. In 1992, mainly antibody-negative spawners were induced
to spawn intermittently to minimize the stress effects, and VNN did not occur.  This result
suggested that VNN could be controlled by selection of spawners based on antibody
detection and improvement of spawning induction method.

18) However, in some cases of seed production conducted later, VNN occurred even in
the larvae obtained from antibody-negative spawners.  Thus, a more sensitive detection
method of the virus was required for the better selection of spawners. Detection of SINNV
from fish was made by amplifying a target sequence (T4) of the coat protein gene (RNA2) by

PCR (polymerase chain reaction). Four spawner groups were examined at one month
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intervals for the presence of STNNV in their gonads and their offsprings (eggs and larvae)
were subjected to rearing experiments to observe occurrence of VNN.

19) Detection rates of both SINNV gene and plasma antibodies increased as spawnings
were repeated in any groups. However, the presence of antibodies in the plasma was not
always correlated with the presence of SJNNV in the gonad.

20) VNN did not occur in larvae obtained from SINNV gene-negative spawner groups, but
broke out in larvae from spawner groups including SINN gene-positive fish.  The virus
gene was not detected from eggs at any spawnings in any groups.

21) These result suggest that the selection of striped jack spawners based on the detection
of SINNV gene from gonads by PCR just before spawning is efficacious for the prevention
of vertical transmission of STNNV in seed production.

22) Although both ELISA and PCR were available to detect SINNV from larvae, the latter
method was found more sensitive than the former method.

23) From the standpoints of normal development of eggs, hatching rate, and the activity of
larvae, a disinfection treatment of striped jack eggs (developmental stage on and after germ
ring) by immersion in iodine solution (80 mg/l ) at 22 °C for 15 min was found safe.
However, thein vivo effectiveness of iodine treatment of eggs for the control of VNN was

not observed.

Part III
Yellowtail Seriola quinqueradiata is one of the most important species in marine fishery
resources and aquaculture in Japan.  Great amounts of seed of this species are needed for
augmentation of natural population and for net cage culture. ~However, it has become
difficult to collect eggs from wild yellowtail, because the population of the fish in natural
resources has decreased remarkably in recent years. This has made us dependent on reared
yellowtail as primary candidates for spawners in order to obtain a large amount of eggs
needed for seed production.  In addition to the quantity of eggs, the quality of produced
larvae and juveniles obtained from cultured brood stocks should be comparable with those
from wild fish.
The purpose of this study was to establish the method for yellowtail brood stock
management, including proper diets for maturation and spawning of the fish, and final

maturation of spawners by extended photoperiods.
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24) It is sometimes difficult to keep yellowtail in good health conditions by feeding on
frozen or fresh trash fish because these diets are not always nutritionally satisfactory for
yellowtail, especially spawners.  Therefore, it was considered necessary to develop proper
moist pellet or dry pellet for yellowtail spawners.

25) Among yellowtail spawners injected with HCG (human chorionic gonadotropin)
ranging 300~1200 IU/kg BW, the highest number of eggs and the highest floating rate were
obtained from the fish injected with a dosage of 600 IU/kg BW.

26) The specific gravity of yellowtail eggs ranged 1.0232~1.0252 glem’ until 48 h after
fertilization. ~ The gravity gradually increased from 54 h post-fertilization, and reached the
maximum (1.0263~1.0274 g/cm’) just before hatching at about 60 h of post-fertilization.
These results suggest that aeration and water supply are important at the period just before
hatching as in the case of striped jack eggs.

27) Starvation tests were conducted during 1987 to 1991 mainly at 20 °C in order to
evaluate the activity of yellowtail larvae.  The larvae showing higher SAI values in the
starvation test also showed higher survival rates in the rearing test from O to 10 days after
hatching. The larvae floating on the surface of the hatching tank when water turbulence was
stopped showed higher SAI than non-floating larvae.

28) The larvae obtained from younger spawners (3") showed higher SAI than those from
the older fish (5°, 6°) in starvation test. There was a positive correlation between the SAI
and hatching rate.

29) These results suggest that the SAI value reflects the activity of yellowtail larvae, and
can be used as a practical indicator of the larval activity in the seed production. Based on the
results of experiments on temperature effect, the following equation between SAI (y,) and
water temperature (x;) was introduced within a range of temperatures from 18 to 24 °C ;

y, =—1.13x%, +38.75 (r=-0.9935)
And arevised equation to the SAI value (y) at 22 °C was contrived as follows ;
y=y, + 1.13 (x, -20) (18=x1=24)

30) Five experiments on the effect of diets on maturation were carried out in 5 years using 4
year-old cultured yellowtail. In every experiment one group was fed frozen trash fish (TF
group) and the other was fed moist pellets (MP group) for 5 months. Eggs and milt were
stripped from the females and the males after hormone (HCG) injection, and fertilized by dry

method of insemination.
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31) Asa result, approximately 700X 10’ eggs/fish were collected from the fish groups fed
moist pellet, supplemented vitamin E, squid liver oil, and carotenoid oil extracted from
krill, while about 300~400X 10’ eggs/fish were collected from TF groups. These results
demonstrated that 2 year-old cultured yellowtail fed moist pellets can be used as spawners.
Also improved moist pellets that was supplemented with vitamin E, squid liver oil, and
carotenoid oil facilitated the larval production.

32) Three spawner groups fed trash fish (TF), moist pellet (MP), or dry pellet (DP) were
compared in maturation and spawning by spontaneous spawning. The highest number of
eggs was collected from MP group followed by DP group, and smallest amount of eggs
were obtained from TF group. However, the qualities of eggs represented by floating
eggs rate, fertilization rate, and hatching rate were superior in the DP group to the MP
group. These results suggest that DP can be also used for rearing yellowtail spawners.

33) The effect of extended daylength (18:00~ 24:00) on maturation of the ovary and
spawning of cultured yellowtail fed moist pellet was examined. In the experiments
conducted in 1991, 1992 and 1993, the daylength was extended by 6 h for 20 or 28 days
followed by an injection with the hormone, HCG. Female yellowtail brood stocks kept
under extended daylength were induced to be matured more rapidly than those kept under
natural lighting conditions.

34) The mean number of eggs produced per fish amounted to more than 2X 10° in the
extended daylength groups, while it was about 1 X 10° eggs in the control groups. The rate
of normal eggs, rate of hatching, rate of normal larvae, and SAI of larvae obtained from the
extended daylength groups were significantly higher (p<0.01) than those of the control fish.

35) These results demonstrate that manipulation of daylength is an effective method for
acceleration of final maturation in female brood stocks of yellowtail.

145



	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127
	0128
	0129
	0130
	0131
	0132
	0133
	0134
	0135
	0136
	0137
	0138
	0139
	0140
	0141
	0142
	0143
	0144
	0145
	0146
	0147
	0148
	0149
	0150
	0151



