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. Collection of eggs from short period preserved puffer Takifugu rubripes

NAGAO Shigeto,* YAMADA Satoshi* and SUGANUMA Mitsunori*

Collection of eggs from short period preserved puffer was examined to dissolve the shortage of
natural broodstocks. 61 days preserved puffers (captured 10 Mar. 1991) were induced spawning by
the injection of HCG. Egg was observed on the bottom of the tank and 4 females were observed
ovulation out of 8 females. 192,331 eggs were collected artificially from 1 female and 132,599 were

hatched out. Hatching rate was 68.9%.

F—=0—F; F377, HEM, HCG, o

N7 SREHAEEORAOEED—OXIBOAFTH
%, HED b5 7 WA I EIN R U KRR
A CIEETWS, L LBERELTHEATES S
77 OMORBEIIENRICERSS X U2 0B
BTERRICETL, &38Rk 2ERoOELI
1% LT THB. —HT 577 OBMPBHREOR
REINL, |JEAEALTREGOIHOMERZARBEAICIE
ZOREHLE >TETH B,

OfHe AR 2RBIT 5 b0 E LTHARRED
bHb. HAEREZHEN,r AT L CHRALERT A
BECERERO#BERRY SHE L THRKRERT A
Bddt, LOLBELSEEDEZA 577/ TRE
FIBRRECOMERII LI VS E/FIEEME L b5
77T BRNE VRS EHEBRORRA S 7SI
723CY BROBRKRIT-TOEN, 22 CEIIGEHO b
F 7 IR BRI SR L, 351t HCG(A
Raiit A FERR R RV E ) 2185 UTHE (8 LA
ELTRIHTEBNE IPRHETL TAI, ZORRDO T
P OoBIATETH - D TEORAIT>WTIHET 5,

HHE L UHE

() AR L Mo 7 73 HEEOiiT 1991
FIR 10BICIEARMTHE L. FEEDH» SEMH

TR M 7 70BN DEBEIOANSBELH
ErUTRABRASB I ALATN S, FLEBBON
REF4A TP SALBNCOIT M5 7/ DEIRE
HoTwa, BEBLA M 7/ RABLEON Ll
KiEFk, P TIHEEEINEEEEDICEY, £
HiT 12E (46& 31.5~44.3cm) 2EHIEKERRIBER
5 (BAMEREAL) ALk,

(@F) WAL b5 7 7tk 4 Bk a5
AKOBATSM av 7Y — bk#l (1.5mx 7.1 m X
7m) A Ll KBELR SRRV B oEH
RO L, HENIREA X MRV y b, BEY/ B
FUBHATUERS LN, BELE O TES
ferExB5Z i, REVEIZSH 0T 61 HRTH
2 7s

(FAERAD ST L 12E=% 44239, 278, 308,
SAHTB& 10 Bl R THEERET -/, BEE
Al REOTIRBERE  Fl U TERMILTRHESRD &
NicEEEEEA, SRR SISHELH LTS 2B
ZHERM, HENRIEE CE M LWAEMATIHOERETE
B EEEINRER AR, AN CRALHETE R W ERE
FEAfRE Ui,

GrRIVEVIRE)Y 4 23HE 5 H 7 HOBEERIIFICh
SEEFBERARD ol o BRI U, RS 1 Ke
2 1) HCG 2,000 Bii# oo o IgEmiEs L.

. BREUKEES BB RERE :

(Aichi Fisheries Research [nstitute Owari Annex, Toyohama, Minamichita, Aichi 470-34, Japan)
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(ERROKR) 5 H 10 Bz < TOMEEEN D biF
THE, hERER, BRETY, SHRERAAEL
GSI (A-péfgEEE x 100/ &) 2Rkl o Fi, oo
WTIRBEIRIR, SAMIRORFEIC>OWTHIBETHE~, #
oW TRFY Lol 2 LR TEwEF~,

(FRIP &AL BT AIIRE ULkER o+
PR L TRREZITo /. ZEINE 1 g0P%, RBEAES
0.5 m* 3k (Fkal) A LAMEEE, SMEREH~
2o

(FRFAE) MEFRE2mKE (Imx2m x 1 m)
ERAELT, ME35#EE CRERITOREEFA~,
BB 20°C T S OB £ TEikK, El#BEFK
TiTote T LY, PALFI7, 57 /7EEA
Rkl ER L,

= *®

GREERRAI &RV E Vi) HEEROEL Table 1
R U7z 48 23 Hicid ZERIEHBESEDNAMIER
HTH -7 FHAI0EIRN LTEE HCG #5477 -
FoAER, ABHROAF2TAE 483083 4D SRS
PRHBOoNIHIMD BERAHTHE -, SH7BOER|
i 4D S EHSEL, 1 ROAMALICIRERHEEL
Poo RIOKMEERICEHIAEDONAA0EIESHT
0% TORNCEEIIN S - fe S & O BEPHN L1 8 TEIR
TEL -l NHATE, 2R 1 EDAF 8BITEL
HHABFTHCG 285 LR, 3% SH 105kt
SIS 3 E, HHpAA 1 EDoh, BRI
FIHAMRECTH -7,

(ETERRORR) U CARERE R~ R, i 12
BH8ETH -/, MDEMROERIL 14.9~2293g &
WooEhdh GSld 1.2~15.9% & A NENRED Sz,
GSI At 15.9% OffiED &5 150 g @ENAFH Iz & b EEP

Table 1. Number of maturity examined fish
and HCG administrated

Maturity Apr.23 Apr, 2% Apr. 30 May 7 May 10
Spermatic 2 4 4 4 4
Spawned 1
Egg observed® 1 3
Unknown 10 8 8 7 4
HCG administrated 1 0 - - 8 -

% : Egg is observed in the gonopore

TEf, TED IEOEMBAHOMNMEDIELNES S b
INSREEL THEL, SBEMCHHIRETS - /o, 1D
4RI ATEIRPANT I B0 S i YIRS EEC, GSI% |
k& S LI EREETH -7 (Table2),

Table 2. Gonad weight and GSI of female

No. Body weight Body length Gonad weight G811 Haturity
() (em) (g) (%)
1 1590 39.3 33.4 2.1 Spawned”
2 1560 33.5 65.8 4.2
3 137¢ 36. ¢ 163. 4 11.9
4 2950 44.3 143.8 4,9
5 1340 37.4 33.0 2.5 Spawned*
6 1280 34.9 14.9 1.2
7 1480 38.4 41.6 2,8 Spawned"
8 1440 38.4 229.3 15.9 Spawned®
Hean 1623.8 38.4 90.6 .
+8.D. +546.1 +2.8 +78.1 +5.3

% : Spawning is supposed from the dissection.

Wi 12ZBRAET, +XTOl» 5 45 24 QLIRSS
BERETH » foo HREISERIE 181.0~490.6 5, GSIH
15.6~269% & KEINMETH -7 (Tabled), SHEIENIE
PR SN ETORBRERR LT, 3B LB
HORBTFIR TN TOMETHERIGED L/,

Table 3. Gonad weight and GSI of male

No. Body weight Bedy length Gonad weight GS1I - Maturity
(g} (cm) {(g) (%)
1 1210 2.2 279.1 23.1 Sparmatic
2 1340 3.5 209.1 15,6 Sparmatic
3 1695 3.5 181.0 16.5 Sparmatic
4 1825 36.0 130, 6 26.9 Sparmatic
Bean 1367.6 33.3 290.0 20.5
4-5.D. £321.0 2.0 +140,9 +5.4

(ZRENEAE)  ERotf 1 EL DRI L <B4
OO LTI, BohiZHiiogp
BIZ 998 £ 33 pm & FEFE ORI AEE 4 Lo RRBMO
SIBIROFIIINE 1,082 £ 26 um® L D/INEL, 183D
DI 1,282 TRIF O AR 4t L 248D 800
Bk D& oic. MDA LN iR® 128

H o 14 ABIMFTSE LA, IUEIREL 192,331 fElic



B UAMEFREIE 132,599 8, 3{EZRiIZ 68.9% TH - -
(Tabled),

Table 4, Diameater, number (for 1 g) and
hatching rate of fertilized egg

Broodstock iype Diameter(gm) Wumber for 1g Hatching rate(¥)

Preserved 993133 1280 68.9
Natural* 1pg2+ 28 - 73.1

% : Used fer seed production jusl after calching

(FREHE) HMEFAROERIE29mm T, ML 1018
Elizid 4.1 mm, 5t#% 20 582 7.8 mm, b 358
Hizik 16.4mm T -7 (Fig. 1), BflickbEEE L
&2 B, MR 15 HHE S ClKEEmIc~WIERBEH
E{ B oSNNI, ML 1S AEHRBEOAWEIRFEFD
Ak & EREEE TR L.

0 5 10 15 20 25 30 35
Days after hatching

Fig. 1. Growth of larva from preserved broodstock
( } and natural broodstock (- - — ).

1 £

BEAOERE) XL, ERFARACOVWTR<S A4 TH
FHFTONTOEE, 577 DAY X b, EINHER
WKOWTOREIIRIZEEAET {HELMTERTOIN,
kT 7 J 0N & OHEHERIBIPRARBER D, B O
RO TH A HhEIRRc SO THEBETH %, SHD
BEFEINIETOMZ TRIHOEERE LI TET, &
BRI A, S ORBEPINOMRITEE 2222
Motze BN 8 Eh 4B S B » TSI E
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BRLUTHRD b, eS8 62BN 998
* 33 pm CREEBHARE CFIH LKA b2 7 7 SR
DIFE 1,082 % 26 pm® & Wi L TRRNE D » 7oA
B—ThHolee LEN-ThS 77 REERE LTIHD
Kn—REINS 2 W I EIRMEIRcEhd 288 TH 2
LEZ NG, ERO LA V7 7 ClHE—EEIRIRE X
nTEh,? IoBRrEhE—KT 3,

BERODOTIA, 54, Y7 VETIREREEN
ELTHRAE DRSS GTHATOE) ChoDfATR
B OBINMEE I GTH (R LE ) D
HCG»EXTH b, B{Zdticid GnRH (AEhglawls -+
T VAR NE V) 2 GnRH sl T 2 LHRH
(EEERANLE VA LEY) SOAREIEHE S
hTwadD ThoDRLE VIZERNTEL S, TR
i 24~ T2 W CHEIES % ATE] LRI © HCG #5 ¢t
IAERY SN o oD, TIEMDIIA E 72 B AE
RFELTWE -0, R NVAETBTESEAECL
TWichkbEELoh b, 2MIEO HCG H5-Cld 721
RIEIR SR AR ICHIIE ZX SN ABFIED L TR
HoNi, O ARGREATHNGED O o fo i
ZEEY DL, 45O HCGEE I & 2 IREIRRRBHET
LTwi ABOYHNRERE D TH o &EX LMD, &
FoR I ARG RTT - THEHG /SR 5L 68.9%
T, AR HBEE NS 7S DSER T0~90% 2EE & s
LTVWBDEEBELTHEE - TR, & 5izEiFA
GEEAEICER U FRARREORRER LI, Ihb
DRD S5EE S b/, +oaETHER I bt
TREILNTEBEELLONS,

SOBENER D St - it 4 ED GSTIERR
b3 7 IO GSI 25% %Y & B UTdERiihEn,
NEDOBRTARZTRELLREATR, 7XTORKT—
BRICHMESBRHRLTO 2 EEFIATHEOT, Th
o QAR HAESHEDCBT Lz &ZL oha, T
RS < ONDWFEIC & DTN 5 7o O HHE 1L B
T, Kig, BR, HEEES 02 N VAL

. SEBRAKRE D, HARSEIORE, N, fHuFEs

COBTRREBKRELSBFAMVARRIFEEZ
Lh, COLIUWAMVRENMHBROAETERELT
W RAENS B, 7z LHRHEOAREO SRR
Bk IR AL EEL, BITT28MoRESD
HETH B,
BREGREBO b7 7 /&g L CHEEAEORAL
LTk 3 2 SIdHEE ShT& o, 4Bl 61 HREERNA
FHaiT- B HCGEAEH LT SEd 4 BICHRAGESH &
h, 512 1 Eh LRINEHET £ O0h S8 bFED



58

JER B R Lic C &k, 5% b5 7 SR ERINR
RBIIBEILLNBZTHESI,

& & XK

1) FAEeg, & E5, ME-—-%  fBEDRLEhicsi 3
b2 7 FEE, HESEATETEE, 20(2), 109-111(1992).

2) FRERE : BAHEO 7 FH, BRREEREEES, H,
1988, pp. 50-111.

3} SRR, R-E, BTG, BREE, HFER, BER
B, MEES, SEEE kA VLB E F ST YRR
HROERRE, KEMTE, 40(4), 439-442(1992).

4) BERRA, (LB, EENH : b5 7 SHETROEEVELE
BT B SR, FEIRSIHYEIRE, 1, 49-54(1993).

5) IRHEE T - BT B BRI T L OEABRE, ERTEE
PREEEMEEEERER 2 - A7+ 2 ME, BREER
S, BiR, 1989, pp. 1-19.

6) BT % ANIVFREORE L EB w4 HERED
BEr-onT., REFTAOEA - £BEROEF ML
LM amE] (EhE—R), BRI ENSn
TR, 1984, pp. 7-37.

7Y $hKFLS% : FEDR{RAE & EEDRRARE. [MpKAOR] (BRK
- BREER), BEF, i, 1989, pp. 15-16.

8) BRER e ic X A BB, AR (B8
Bk - PIEDHR), BE5E, #, 1989, pp. 132-140,



