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NS 749 Takifugu rubripes (& T 3ER,
Em LI (K B MR E —EADOFR

Wi HA - HHH F
PSS Y NI

IR B R BE S, BUR BT 724
19944E 9 A160 A

B B bF 7 Y Takifugu rubripes OIRCIRIMRIBHRETF 2T 5 &, Mt s PR &
Uah, ChORABCTEFCERh T, £2T, SHESSH D052 0°C, SBoE0E
IRALE D B\ 330°C, 5 DO EIRME &Pz te & & 5, AT O RE B 5SS i,
honfo7Tazy Mt F5 44—+ (AH) &4 Vo = CBKERFE (IDHP) ko0 TESR
WM 2T~k 25, ZEEYRRETFECRS TSRO EHSRETHOMN, BETF—
BEAREER I L5 ~TF e BEERETFESAR O, #-T, Bohictithft iy, 8-
BAERHEL X VLo L il Eh 5, HROMMEMZEL @ 1 ThooiML, Mt
REBOBRIPMETH > &d b, I 7 EEHE~T 2 XX-XY) BiExohsh, o
AR BERIC O\ CREBLIR TRl Tk

F—T— N RET-DEEMERL, MERE, WRE r57 7,

o ]

b5 7 5 Takifugn rubripes OWEIBIMC L 5P EETHAMIE FFE Chd, ULrbEE (BF) »3Esk
THHZ e, [RFRL, BEoBEBRMIHER S,

W~y v (XX-XY) BoWREEKZ bR Gl ABHM Rk X o R LB YY) (MR
1989) & By, MEMR AT i &y ML Lo (XY) L IEWHE (XY) R L v A& CoigiE (W
M, 1985) 2AVTRIEAR TR I 2HENH B, Lvl, SOL5REME NS 7 7tk CER
LT a7-diciy, &3, KEOMRERRERYT 2 08NS 5, BEMCTELEL LT OSRS, %
THRERH S BV IR A B U CPEE Lol 384 s kO, ARPEBEOBE R0 T, Hi~
Foll@ficik, 2Min% (CHOURROUT and QUILLET, 1982, SUZUKI ef al., 1985), $#-C, Wikt
EHOMILRAN &, MHREEHOMEEL T TH 5,

APGE T, T 7 SEREREEMOMMBICET S0, HHERE HEEBROLDOFHINOKER, &
BALFERAT DV TR Ui, BROBEHRICHE, REABEE, HRIRNER ST A V¥1 0%
BRI L, o oM R A R o O B IR L,

MHEFE

HEEA O APRCA b T7 SHE (0102, 9103) #E (O101) 1X19914F 4 - 5 5 10K BRI 03
FHE DA LLFRRHATH Y, BRI 34.5-42.7 cm, (K1 2150-3500 g T - Foo

SOMERS  HE (0101 OAEREFLERMERAY LSl (NaCl, 13.5g; KCI, 0.6g; CaCly, 0.25g; Mg
Cly, 0.35g/8, pH7.0) C¥EHR, NMERK & 0 BB S oR Uis, SRS KA Y v 4
* R BEOKERERY, IR BREEREEN 737-12
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M (NaCl, 7.5g;KCl, 0.2g; CaCly, 0.4g/¢, pH7.2) TR L7z, HREKix, KB T13308%, I TIX206%
b Ltz HBHET 15me #4752 Pev— v (B, 15cm) icAh, 15W BELT24TET 30cm T120
B, BRI sRBEET -1

REAE  ERI, DV, EEO/E Y FEH URBEE 2 EFEETH 5 R BN (UV)
BT &0 RS, 1I5SCoMAI R E AL, AiE KX (Normal control), # & E 8 R
K (Haploid control) & Ltz, £ LT, BREMBROMESFC, REABRRK & Ui, AEEAE,
IRBRORERBHO b5 7 7 ZHEFEHEF 2% LClRb, Thbh, EEAES 5 (Cold, 5
min) &Gk, BoBERHEIR kA8 E BIE LT, SRS SIS0 & 0 CliRic4s B E# L
foo {ERALIE30% (Cold, 30 min) K -Cik, H—IRiblikic X 25800 % B L CEH304 I 0 CHlgk T
455 LT LYo, PIRARIES 4 (Heat, Smin) X-Cik, SRH5 o, ZTHIME0CHKIZ S HHERLT
SRR IR iz & AL B A o o, AW OERRIE LS. 0-16. 8C O TH » 1o,

LR IRBE oM, EEREEINAHITORSZ L Y @i~ W VA Limanda yokohamae DT & ILER

RERBBOER Lic b5 7 VEHEORBT CEM LR EBY, S0 Hybrid) X, ZE4HT
(Triploid spermatozoa) K & L7z,
DRBNTREFHAORT AHBEOFRIHIBZER AT bk (300-5008) b CRAEL
foo BHEIZEHBIBHISET LADT, ZORAL Y PEOMBIKEEA LIRET Lic, SrIA b
1 KM S Ao » OB AT BEE5000M8 4 & U7 5000/8 & & v LFas P EandRefd 2 RE L,
WL 2 B B GIMERIEH, VA IXYRT AV EEZBE LB, T/ 0 R R T AR R
ML 7z, 15 R BiCi3E B RORERBIBHIL T Lo o R — #3H%, 208 B0 S ATRAABEEL,
15 A, 3R ERRORTHEE L.

EBAEHERE O P DI IEFR & 0 BIEAICHHE L2500 ZEI 2 lmty MTRAL, SHBHLY
DOIEAEME (Embryo, %), Bt (Match, %) &MMLiFfbic vy O EHHFHRHLBEEK (Normal fry, %) %
WA L

RS A PIKHEOERT BEUTEIEAIC R L BARS Y ofF B bHEE L, ERI ETO
SR, (EEAES K, SRAMI0SK, WRAE S SEOETRF R EMLHE0,43, 1918 BICHEL,
HEEIMLTF b Y AR E LTHII L,

REEER  RAGEgHY 05ug O F L EBEARY VXNV EICERL, MMM
BEMIMOE L, 8RN Y L, 0.075 MKCl T505 MHERMBE, hA/ 78 (A& /7~ EBElE=3 ¢ 1)
CHEGE L, YAMAZAKL of al (1981) fty, BEMo—RERATA FIo 2 LT, ¥AFREDHE,
BEARE Uiz,

Bose, M EHRELH0.5% 2 F T3~ 4 BEAR L, REOME &Rk, RN,
B T EERE, PR L RS Ui,

FRMBERE  FHCEISHE, #RLVHE (FEH Scm) 20@&EERL, BHTENC Xy 8Mm, %
HAC L D BB RER Ui, BRI AFAT a— T2 HHEER, FAVPREEE LERICEL,
1 RSB 1 0 30MIBIC DV CRIMBRER 2R~ 7 n A — 7 — CHE L, FHLEREELIH L,
TAVYS LR R LARRO101, 0102, Q1030M5R, LB, KL, B, RIUHRI, I
OWIR, KRN S5 5K, F305K, EELAE S HKiCh¥ES 55 830~50 4k 2508 & LT T o258
BLEHRERILSGCTELXE S £1T » 72, Aconitate hydratase (AH, E.C.4.2.1.2), Adenosine
deaminase (ADA, E.C.3.5.4.4), Alanine aminotransferase (ALAT, E.C.2.6.1.2), Alcohol dehydrogenase
(ADH, 1.1.1.1), Aspartate aminotransferase (AAT, E.C.2.6.1.1), Creatine kinase (CK, E.C.2.7.3.2),
Esterase (EST, E.C.3.1.1.—), Fructose-biphosphate aldolase (FBALD, E.C.4.1.1.13), Glucose-6-

* IS LAEREIA B oK B B s, pO-11 (1987)
** IRFIG3ME LA B oK BE B R RS, p25-27 (1987)
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phosphate  isomerase (GPI, E.C.5.3.1.9), Glutamate dehydrogenase (GDH, E.C.1.4.1.2),
Glyceraldehyde~3-phosphate  dehydrogenase  (GAPDH, E.C.1.2.1.12), Glycerol-3-phosphate
dehydrogenase (G3PDH, E.C.1.1.1.8), Guanine deaminase (GDA, E.C.3.5.4.3), Hexokinase (HK,
E.C2.7.1.1), Isocitrate dehydrogenase (IDHP, E.C.1.1.1.42), Lactate dehydrogenase (LDH,
E.C.1.1.1.27), Malate dehydrogenase (MDH, E.C.1.1.1.37), Malic emzyme (ME, E.C.1.1.1.40), Man-
nose~6—phosphate isomerase (MPI, E.C.5.3.1.8), Phosphoglucomutase (PGM, E.C.5.4.2.2),
Phosphogluconate dehydrogenase (PGDH, E.C.1.1.1.44), Purine-nucleoside phosphorilase (PNP,
E.C.2.4.2.1), Sorbitol dehydrogenase (SDH, E.C.1.1.1.14), Superoxide dismutase (SOD, E.C.1.15.1.1),
Xanthine oxidase (X0, E.C.1.2.3.2), ###i:%& LTk, GPI Lishix CLayToN and TRETIAK (1972) @
72U B-N-(B-7 2/ Fe ) Eak Y » (pHT.0) #Hv-F2, GPI izt RIDGWAY e¢f al. (1968) o KEE
by #v 5=k v E-EDTA (pH8.0), Tris- 2 = v (pH7.0) &I\ /oo # IR S RIS (Sigma BY)
EI3%ORE TRIGE LREE, ML THER L, KINIEBE (100~200V) T, K L ok
BT o do, RBIHSAEKH 1mm OEIIKFIZA T A 2 L, ALLENDORF ef al (1988) & B4 ik
AEBERSOLD ef al. (1990) DMIFIZHE - CHta Uiz, BEDOBBRZIET I K752 10B 27,
IR 1991412 17TH G, 19924 7 A20H O, 1 OB, ERAS 44X, R0SX
ERALHE 5 K, RROOMER, ERAESHED T 7 72+ CRY L, KB (BW), thi (BL),
EMREE (GW) BB Ui, SRAMBOAEL ST 2L & bic, EARIER (Gonad
Somatic Index, GSD & HH L, Eiho, —8HBAKiC OV, BB Ly 77 VEEER, 25740108
WL, MEER E1FD, ~= b3V o —2d v Lm0, SR UENEEE L, 5, KRIOER
IO, HIRAM S S RIMH RIS Liciw, HOHTBIR CE b -1,

& R

ERE AERBRES S EEAM LB o CoBREREE, B®R, EHFREERS Table 1
RT, BB, ToWTFRTHERBRIHTOBOIMLE 2R Lz, UV B0z ;585K K 0 RE
BERE <, BIREE L E, -, LT, LHKRCE UBHFAOEET T (96.8~100%) #°
DR, ik, DI, DROVGH O BERAERBEONY 27 Lic, BRERIZ L~ (SRAHE S5 5K
TREWFRALERREE (88.9,92.0%) CHE Ui, ERAMI0SK T, F¥MERIII0%NDRT
HB U, EBRIOERAEK TR, Ay MO TOFBIEER CH- s, FROOE UK -Ci, EE
FFROEE (90%) CTHELII, w3 H LA BT CSR Lo K -Clt, J84aBib L, ILmanie
FoIHC Lz, + 77 FEfFIZERT BT O LK Gl 2 @604 U, A LTSRS
NBFRLPEG s, FHEBIA B Cle T _Tit L,

R TA ARIBE U R OB B e AR & L1530, 43,191, 3828 Hic BT 548K 5
Table 2 (RT3, FMEH30A, BREE TR, HRI OERARS SR 2E, MM CERSR SRk
2, B1ERIZIE0~5. T%DERRER VSH ) ZRBREEDE L E o2,

REH BB ORBEEORER0MEES B SEENH S h, 2n=44 FBOBREANEIRTE
(Fig. 1a)o Tz U, FRER TBERSEARIOERCTHBIROR, ZRLET<T n=22 7
ot bm L Fig 1b), £, ERAKES SEORE T, 108K 5 @k S8E»NE 6 R
Zh bk 2n=44 TIROREERER L.

ROMME  FEE ] OWBE, ERAMS SK, EEABE0MK, BEAKESSROSR L Db U720
EOFRMMBEBOFHME &L GFHERER, &4, 8.20740.66, 8. 100, 63, 8. 30-0. 743 X 18 8.20--0.63 um
THRBE & EREOMICERA BN T S L HECE L Fig 2a), ERIONBREERT 8.5040.88
um (n=20) T, {KRAMS5 5, 305, GHEALAES HROERE4A 4 8.20-40.88 (n=20), 8.394-0.50
(n=18), 8.01::0.32 (n=19)um TH »Fei’, {SHEAAHI0S K 2 Bk (11.50--0.14 pm, 11.0-41.38 um),
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Table 1. Survival potential of gynogenetic progeny developed
from eggs subjected to cold (0°C, 45 min duration) or
heat (30°C, 5 min duration) treatment after fertilization
with UV irradiated spermatozoa.

Exp Treatment, Embryo Hatch Normal fry
# timing (%) (%) (%)»
I Normal control 79.2 74.4 99.5

Haploid control 54.8 0.8 0.0
Cold, 5 min 4.4 3.6 88.9
Cold, 30 min 10.4 4.4 81.8
Heat, 5 min 50.4 0.4 0.0
Hybride 0.0 0.0 —
Triploid spermatozoa® 65.6 5.6 35.7
I Normal control 75.2 68.8 98.8
Haploid control 34.4 12.4 3.2
Cold, 5 min 29.2 20.0 92.0
Cold, 30 min 39.4 24.8 80.6
Heat, 5 min 48.4 26.0 90.0
Triploid spermatozoad 57.8 24.4 32.8

al relative to initial 250 eggs in each group

b} relative to number of hatched fry

1 fertilized with heterospecific marbled sole Limanda yokohamae sper-
matozoa.

4 fertlilized with spermatozoa of triploid ocellated puffer Takifugu
rubripes male.

Table 2. Survival of gynogenetic and control progeny after hatching.

Exp Treatment Estimated no. Survival after hatching (%)
# of hatched fry 30 days 43 days 191 days382 days
I Normal control 66, 748 50.0 53.8 12.1 <0.1
Cold, 5 min 2,230 52.7 9.2 5.3 1.0
Cold, 30 min 1,130 59.5 44.6 7.1 2.1
Heat, 5 min 418 43.8 41.3 16.9 5.7
II Normal control 143,512 74.8 66.0 8.7 <0.1
Cold, 5 min 15, 100 63.3 56.3 3.8 0.2
Cold, 30 min 10,622 37.7 32.7 1.8 0
Heat, 5 min 33,225 80.7 63.3 6.4 0

RALTE S S KIc 1 F (10.90:21.24 um) BENKE VG (Fig. 2b) 2 R 6h, ZEELMEES I,
FTAUYS LBREFE 9102, 9103, O101OMENA, FFH, OB, REMVC, 26BER 1 EREKRD
WCHkiB R T 1 & = 5, AAT, ADH, AH, CK, FBALD, GAPDH, GDH, GPI, G3PDH, HK, IDHP,
LDH, MDH, Me, MPI, PGDH, PGM, SDH o188 & AR A LaBEE1 R bt MEREERDD
ORI, B MR o7 A V¥4 MEETHER A CBETFEURILUE, Buv—»Dh—
EfpBh, KRB ORBENIE, CodRBROBETFERRON A LL, Q10200
AH* BETE, Q1030 IDHP-1* EETE TR 601 L oM CERIAR ST,
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AH* BETFBRZIBVT, a7t —
v—RELEBbNBARD AL Fif
TBH5QI02&8~T n s (*100/60) M &
BEL, 2KV FEFETH0101EKE
& (*100/100) B & #ewE Uiz (Fig. 3),
KB I ONBRI BV 2 RETHHE 2
Ro&, Table 3 WRT L S5kA~F v
& (*100/60) ® & FE#ES (*100/100)
‘ B A FrogilicteizgEl 1o

Fig. 1. Diploid (a) and haploid (b) chromosome spreads. . -CHI L7 (0.5<P<0.7), KB am

5 RO MRk S R0 ki o T
GHLicl o, HBE TR ORD - IR EHS (*60/60) BHMR St (Table 3), AR HIE
ik B RE EAOFRIEE LA EHET S L, ~F e B4k, o, “HEORTHE
RS U, BIET BFAMoBKRL R BRICU AT e @G0 E LD Lz 5 (0, 1989),
KRN 5 SR B4 25 IMEORETHOMBL, hoMEBERHBILETHE & 2R, A0
HET RS I ERAMIS X, BIRAES HRIzHsuTERoht (Table 3), #-T, thb bl
TRREAECH B B R s L B T E A, MBRA LV E UAATF e EAGOHBIE BN s W

]

Fig. 2. Erythrocytes of diploid (a) and triploid (b) ccellated puffer scale indicates 10 ym.

*100 (
AH*
*60(
GENOTYPE *60/60 *60/60 *100/60

*100/100  *100/100 *100/60

Fig. 3. Zymogram of AH isozyme detected in heart tissue of ocellated puffer. Genotypes
were designated at the bottom of the gel.
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Table 3. Genotypic distribution at AH* and IDHP-1* loci and gene-centromere recom-
bination rates (second division segregation frequency, y, 0sy=s1).

Locus Exp Treatment Genotype No. of fish y-value
# *100/100 *100/60 *60/60 examined
AH* I Normal control 11 9 0 20 -
Cold, 5 min 13 5 22 40 0.13
Cold, 30 min 16 2 12 30 0.07
Heat, 5 min 12 1 17 30 0.03
IDHP-1* I Normal control 0 30 20 50 —
Cold, 5 min 3 38 ] 50 0.76
Cold, 30 min 8 37 5 50 0.74
Heat, 5 min 7 39 2 50 0.78
*100~
%
IDHP— 1 *60~
¥
IDHP —2 ~

GENOTYPE *100l60 *100/60 *60/60
*100/100 *¥100/160 *100/60

Fig. 4. Zymogram of IDHP isozyme detected in liver tissue of ocellated puffer.
Genotypes were designated at the bottom of the gel.

Table 4. Sex ratio, gonad somatic index (GSI), body length (BL), and body weight (BW) in the con-
trol and gynogenetic progeny.

Exp preatment Date Sex ratio GSI(%) BL{cm) BW(g)
# examined  Female Male  Female Male Female Male Female Male
I Normalcontrel Decd?/9t 13 7 0.16H0.01  0.0940.03  M.79EL1 14.99F151  99.77:16.61 103.71124.48
Normal control ~ Jul.20,'92 W7 022007 0101003 18.281105  17.43F1.46  197.36:042.87 172.00:37.26
Cold, 5 min Mard7)92 17 5 0154004 0124004 15.351.66  15.9240.97  116.82:438.48 121201770
Cold, 30 min May.26/92 4 0 0.2410.07 - 16. 15:16. 54 - 102.42:+27.53 -
Heat, 5 min May25'92 23 1 0.2140.04 .08 15.69-10.92 14.80 148.30137.56 131.00
I Normalcontrdl Mar17°92 20 10 0.1320.06  0.060.04  J4.51E0.68 1438141 110.50422.32 1045043208
Cold, 5 min Mar8)92 28 1 0.1420.05 0.1 13.30:£1.07 13.8 86. 14:120.98 9

SEER, y:0sys1) (THORGAARD of al, 1983) /6, BRIETHE (G)-BFHK (C) MERRKEHEE LLLZ
%, AH* BETFETE v=0.03~0.13 (GE#0.08) LHEFETE, Zo@ETFEEBRELIHCHETSC
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LD o e,

N5 770 IDHP X2 »OMETEICEERENSS, IDHP-1* BETEIZEVT, Q1033 KA v F
LV AB~T v (*100/60) MER LA, O101k 1K FL o2 REEAE (%60/60) Biw
L (Fig. 4), HBECTH~A7T oS ERERERAA L FAOEMIZE G @ 10k THE L
(0.1<P<0.2) (Table 3), Zhizs LT, EHEAMSHK, FH0FK, &EAMS PR CR-BEo K=
BEWE~T vt FTH M U (Table 3), M@k LI X Btk Rk 2 hofE R S Wi, BE
MBER T, KSR G- CHRZI L VELE~T o &4y A oh, IDHP-1* #ifETFED G-C
Wi Rk y=0.70-0.78 (F150.76) Th -7z (Table 3), T bk, = OMETFHEITYEEERICHE
Wl BB L ERT,

AH # L0 IDHP BREREISHIISWTC, EBGEHOT A VY ¥FA LRBRIBR i -1,

M 199151282 6199242 5 Bied €, M B HEE Table 4 IR, #51, ToNBK
Tk, MEHGZ 1 1 o cHE L (P>0.08) 25, BEABR CRBOHEI EERRE <, HitREsR
SHBOBUMNMETH »Tee L L, EE 1 ORIBATEIFR LA OBEESRERDIC N R SN, BoER]
DERAE 5 SR TR ERIZ2B3% TH - 1.

PR TR, FROWMY EFANR2~5 4 ARAZO TR TELr -7, ERUCRER, fEE
b, ERAABERHEEY, SMEEME 0E - Tuiest (P<0.01), GSI g R o -1 (Table 4),

Z &

ARG OEREHBE T, BEAZOFRI DY ZRBRERBEERL, 20, FRoREEEN
RohfcZ &b, HFoBENTNEERTEERDI L, PREMERENE U EL6R5, L,
FE I THABRASBROHHEHN100% Tiid <, 22, EBRABRETRELEST+H5TH - 1 EFo
FHHZ L D EUBEELLNAEHENRONIZ Enb, PR CIEH BN, UV BHIVRT2Th - 18
FOFRETETER G, H-T, 48, BHLGLZERNTRE L b, BUTROBTOZRIC L 5E
GEHMEBIC L VRS CAFHREE L SLE LD B, va T LA FTe, STHENS 7 I MeRE sy
B, BELATIC IR TE T 5 0 CHEE R BB R AR M L Bbh b, SHEE NS 7 BT CIEERH
ULica s, EFEoFREE R0y, EEEAROE TR o oM e Lic v &
EZ Gh, BEILoHBEFEED 3.5n BkyE Us0 (UEpa e al, 1991) #3h 50 C, FBCBER
WHPLEE 5,

EHAEHBEI LB LT, BRAMES5 S, 09ROEFRFRBBREE <, thoEHFmE, S
LVEFREEHE L0 LEL NG, ER ] OBRLAMS HE CRAMFAOLBHE L), ~Sr5
A MR EFRFESE SR &, BRIOE Lo MBECORPER CH- Linb, HRL
B LR LRY LictEr ons, PEARE, RORNEOBES, EWELAL —fchbsc
EERTRLI,

AH* & LU0 IDHP* BETFEDTA VHFA LGP RGTY, REARRK TERNBREIL R ohih -1
REEERETEIE UL 06, HEREORIMIRENT, T LT, #BR LA U~F v B4 HHRE
FHoRA, MET EUEEBOER X CE D E T &1, Zh o OIS EEL S Bk Rk
Db Lo L ERT, #oC, F3 7SR, FRB05 0 MBS S 5 RO B BRI
LT3 00, H—IREIEocwici, X6 EHBROBRNEE LKA CRIEE 2T 5 LBX S B,

MEBEOMINS 1 0 1 Thotonii L, HERER T, 77.3~10%OBR CHNPRBE Ltz Eh b,
b7 7 S ok BB EA~T e XY) BomTREAEGEBbhb, KEBEKERBREY, Zoffic
DWCTTF SRR E LT Ui A BrRic A BOBOHBA RS A Tv5Y, F¥a v (Suzukl et
al,, 1985), =14 (KOMEN ef al., 1991), &5 A (HMH - FFL, 1988 ; TasaTa, 1988) %, Mk XY # L #E
* BRI 2GFIE 1A B oK BE R N BE IR 53, p31, (1988)
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EINRTGBOBMICRThH, HEREERCHEI B Lfins s, B XY BEHEShZRET
HEE Rt X he 3G, BEEGE D 100%MEAMHE LBl & LT, 1) BT oR/HRBRHRERI X 5265,
EREOEE2) iR X ABENEE XX ) oHBFAERENS, P L ARER]T T, BB
SBROFRCORBAGHE R VBT TH -1 2 &, MEEREHEA (KR, HEAE) RSk
MNRBARM - EnG, 1) OWEERECL RBbh B, #-7T, L5, Menidia (CONOVER
and FLEISHER, 1986) %ot F A **C kT3 & 5 Wl RORAERKEBOME, HE VL, 2B 5L5
B BROMEHER (KOMEN ¢ al, 1992) 10 & » €, WIRRAES - 2w G- &£ 5 Bbh 5,
—FHROHORBRHR, Hi~T v (ZW) BOWEELTETERG, ZW REfPEREKL LT
FHHMEL TR ST, HRERET ) ABHEL v R h B EET S, BEEBHRER
Mk IO ZZ () & WW G oft, Bzl ZW () BELL LA ELLR B, o
T, BIEIET T, S CW) Ly, IRERE ORI (ZZ2) &b, HRERET (B
ZIE 5 P REICERZ VE LA Z Lk, Milrl Ui XY BT < SO A ERICL 9REIATHS
ek LAEos, 4%, b5 7 OHMREERE ULBOBRRREBEC L) SoRBM LR EELLND,
AT CIEH LB AR BRI B O MEM: 54 f Tl SER A R B BR G & 3 b 2L O THIREIH O F
HEHLTH LEELY (B0, 1989), 4%, Ak Tb T TOREFELFELL S 58T
SRR M SR IR 2T A LR D B, DL S hRBESTHAORIER CHHERE 2B BT &

Ey, 72— BERHTEZZ LW O DRMTREN TS (STRESINGER ef al, 1981;
NARUSE ef al., 1985, KOMEN e¢f al., 1991; HaN ef al, 1991),
5 B x @
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Induction of Gynogenetic Diploids in Ocellated Puffer
Takifugu rubripes by Cold and Heat Treatments

Yoshihisa KAKIMOTO*!, Satoshi AIDA*Z
Katsutoshi ArRaI*! and Ryo Suzuki*!

“1 Faculty of Applied Biological Science, Hivoshima University, Higashi~Hiroshima, 724 Japan
*2  Hiroshima Prefectural Fisheries Experimental Station, Ondo, Hiroshima, 732-12 Japan

Fertilization with UV irradiated spermatozoa induced inviable gynogenetic haploid
development in ocellated puffer Tukifugu rubripes. Cold treatment (0°C, 45 min duration)
initiated 5 and 30 min after fertilization with UV irradiated spermatozoa gave viable
gynogenetic diploid progeny. Heat treatment (30°C, 5 min duration) from 5 min after fer-
tilization also produced viable diploid gynogens. Since the resultant fish showed a
heterozygous genotype which occurred by gene-centromere recombination as well as two
homozygous genotypes at aconitate hydratase or isocitrate dehydrogenase isozyme coding
locus, they were considered diploid gynogens which were produced by inhibition of the se-
cond polar body extrusion. Control progeny exhibited 1:1 sex ratio between females and
males, while 93% of the gynogens were female. This result suggests that this species has
basically XX~-XY sex determination system.

Key words: gene-centromere recombination, gynogenesis, puffer, sex determination



