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ABSTRACT

Formerly, adult-tiger puffer, Takifugu rubripes with ova caught in the sea, were used
for seedling production. But it was difficult to secure naturally-ripened adults.

For the purpose of adult tiger puffer in captivity, this study was carried out. To
determine the growth 220 tiger puffers hatched in 1990 (3-year-old) and 1991 (2-year-old)
were used. For spawning and egg incubation leading to fry development, eggs were
stripped from tiger puffers hatched in 1988 (5-year-old) and 1990 (3-year-old) through
human chorionic gonadotropin (HCG) treatments.

In May, 1993, mean body length and mean body weight of 2-year-old tiger puffer were
30.72+1.35 ¢cm and 1,048+228 g, and that of 3-year-old tiger puffers were 36.02%1.17 cm
and 140266 g respectively. The relationship between body length (L) and body weight
(W) of 2-year-old the tiger puffers during the experiment period was represented as W =
17892 %10 (r= 0.9436) and that of 3-year-old, W= 3.2840L°***x10° (r= 0.9070)
respectively.

The GSI in female 2-year-old-fish changed from 0.23%£0.12 to 0.74%=0.08, during the
experiment period, and in male it didn't change remarkably until November, but thereafter
it increased and showed a peak of 8.69%5.09. The GSI of 3-year-old-fish showed a peak
of 8051558 in April in female and 12.65+4.60 in May in male.
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The change of HSI in 3-year-old-fish was correlative to the change of GSI, but in
2-year-old-fish it was little correlative.

In female gonad of 2-year-old tiger puffer, the mature oocytes reached 350 /m in
April, but thereafter they didn’t spawn and became atrophied. But in male gonad, a
great number of spermatozoa were crowded in the testicular lobuli in April

Female gonad of 3-year-old tiger puffer had the mature oocytes of 650 gm in March and
the ripe oocytes, 900 m in April. Male testis development was similar to that of
2-year-old-fish.

Egg-stripping after hormone treatments was possible past 139 hours and 142 hours from
each of two 5-year-old—fish (500 IU/kg, BW), and after 114 hour from a 3-year-old-fish
(1,000 TU/kg, BW) under water temperature 163~17.8C. Eggs stripped amounted was
650 g and 400 g from two 5-year-old-fish and 610 g from the 3-year-old-fish, and
fertilization rates were 98.0%, 97.4% and 965% respectively. Aill the hatched larvae
devloped into normal fry.
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Fig. 1. Variation of mean body length and body _Weight of tiger puffer, Takifugu rubripes
hatched in 1991 by the rearing tank (July 1992~1993).
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Fig. 2. Relationship between body length and body weight of tiger puffer, Takifugu rubripes
hatched in 1991 (July 1992~May 1993).
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Fig. 3. Variation of mean body length and body weight of tiger puffer, Takifugu rubripes
hatched in 1990 by the tank rearing (Nov. 1992~May 1993).
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Fig. 4. Relationship between body length and body weight of tiger puffer, Takifugu rubripes
hatched in 1990 (Nov. 1992~May 1993).

Table 1. Monthly changes of gonadosomatic and hepatosomatic index in growth of tiger puffer

hatched in 1991

Mean Mean Mean
Date total body body Sex” GSI HSI
length length weight
em*(SD) cm*(SD) g+(SD) F”" M™ F M F M
9 Juy 7 2472+149 2144+176 330 8 3 2 025+005 016001 813+29 652+0.26
Aug. 19 26561235 2330%193 34 £% 4 1 025%006 013 801059 878
Sep. 17 2703193 2470+141 449 *76 3 2 023%012 016%001 882+0.70 801041
Oct. 19 3163+048 2744+139 58 +81 2 3 0481006 0271008 829+093 8641042
Nov. 12 3145176 2826+1.48 611 £103 3 4 049+005 031%016 883t108 830X0.32
Dec. 17 3183+214 2866+162 691 £179 2 5 0424006 591677 819£144 7656224
‘93, Jan. 18 3295189 2070%262 735 £257 3 4 038+006 326154 10.36=2.13 7.80+1.33
Feb. 22 3350+125 3013+133 875 +118 2 2 074008 334%047 1056%1.99 898+0.23
Mar, 24 34.2+195 3010+144 8% +155 2 3 058%026 456+564 10.78+332 9.08%141
Apr. 23 3420080 30.05+066 836 *187 3 2 0451004 869t509 1056+199 828*149
May 25 3450172 3072135 1,048+228 4 1 056014 486 13321432 569

* Number of individual
** Female
*** Male
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Fig. 5 Monthly changes of the gonadosomatic index in tiger puffer, Takifugu rubripes hatched
in 1991 (July 1992~May 1993).
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Fig. 6. Monthly changes of the hepatosomatic index in tiger puffer, Takifugu rubripes hatched
in 1991 (July 1992~May 1993).
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Table 2. Monthly changes of gonadosomatic and hepatosomatic index in growth of tiger puffer

hatched in 1990
Mean Mean
Date body body Sex” GSI HSI
length weigh
cm*(SD) g*(SD) F*M™ F M F M
"92.Nov. 12 3270068 927+32 3 1 0721004 066 927 £0.71 886
Dec. 15 3376+146 10824219 3 2 1.13+057 1.03*£045 1070042 1085055
'93.Jan. 18 3518%+281 1275349 2 2 240+188 512699 1159+071 11.29=054
Feb. 22 3520%210 1,250*326 4 1 223%251 433 11.30£1.15 1208
Mar. 24 3574*189 1324+209 4 1 3621533 472 12021092 1145
Apr. 23 36580*137 1433+207 3 2 805%558 1204*1.83 1393*+1.22 9.18+1.82
May 25 36.02*1.17 1402t66 3 2 076%0.16 1221445 1090+£292 7.16+1.66

* Number of individual
" Female
kX M ale

GSIo] 94 Ws= Fig 78 2ok 4R GSIY #¥zE 072200404 290 2232512 @#ete
U 39 362+53303 Z7bel7] Azt 49 805+5582 HugE B 5¥9 0.76+0.162
223 ZAstgrh £ GSI WaE 1299 10310452 wgko) 190 24011882 F7)e}
of 39717 $A ek ghg §AEY) 4, 590 122114458 F2bekd] Al 7)7bE Ak JERY
Ak

HSIe] 99 W3l Fig. 83 2t o712 HSI H3b= 11Ye) 886011, GSI7F 80515588 3
T3 499 139311228 H1el 23 F 5¢0)E 109042922 At £A9 HSIY Wt
£ 1194 886914 29 12087t Mt 271l et 1% 7+aske] GSIZF A3zl 596 7.16+1.
660.2 HAgE HHTh
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Fig. 7. Monthly changes of the gonadosomatic index in tiger puffer, Tukifugu rubripes hatched
in 1990 (Nov. 1992~May 1993).
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Fig. 8 Monthly changes of the hepatosomatic index in tiger puffer, Takifugu rubripes hatched
in 1990 (Nov. 1992~May 1993).
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27 A7) das v Aol 25 me] FEAY] GRAES 100 me] FFEY] FEAES
o] Yeh}tz qIthFig. 9-1). ¢ AEAe] FJAZ o2 RE TEA WRFE7F FAH7] AlFsts o
7 130 m GBE7) GRAZIF hREE AAsn UrkFig. 9-2). o8 437 AAE 1~2€e
Zx F2 vehta ok

do] 2 AAste] WA 350 mol 25HH eosinel DA FAHE maHgel wEiafEo 34
= 0(Fig. 9-3), Ao] AAgS MEAR JiEKe FHo] FANAPA FF 500~650 ml
oz HLude GEAXE 2= AAEFg 9-4) F2 390 Yehm Utk olF dEAXe
AZA) QB3 B} WErt FEIZoR o|Fa @7 650 mE, F7 900 me] &= @
Ae G2HAEE 2E AM(Fig. 9-59 FUUA7] oo dRAEEe HPHASE HAGA(Fig
9-6)& Z: AAMEo] 4~59 ez Utk

AFE 2d0)(199194Y) 4R ASE WS GEAEZ0 FAHE=(Fig 9-1~-3) SEAZA
g 3% HYHAT, 3dojs S5EAY GEAE(Fig 9-1-57HA B2

2) Ba dg

Ars B Fa 2goz FAHN Ao olF a9 AueN FUANEEe] LI 3l
thFig. 10-1). olal g BIZ27]E gRE 12~190l%th ol5 ALATEL ARAMER L2t
Ax 29U TAPTHFg. 10-2). o}F 21U ARATEL FHEIE dto] FHAES A=
e Aae) w2y g4 ) g 2 g ANAEE F ARAE, ANE AA 52
WES AA2FE0) Jehdch(Fig. 10-3). o9k & A7) Aae 2~39¢ dEva o s
o H&3 A BHAE AT AWM 2GL vFdh ol ARe P WA F
AApoz o5 AAHE HAYITHFig. 10-4). o1H &% ALE e AMAE 3~48 Y
Uz gtk BAE Adule) do} sle AAEL Hi F4E0 i A AAE d5EnFg 10
-5). 9128 Hayels AFATZE vEH AAHAN FANEEo] FIsy] AFTTHFie.
10-6). 1@ & FA7] AAE 547 110 veptagie.

4. 522 HNa2lo| o w2 REY £ U 23

1988Wo] ZREAAE 10uta](Gdo]) el AAH MF LS zZHzh 32281194 cm, 1,710£135 g, &H
28 4: 60Ut T2E NS R 2% 19939 59 19€9 ALSFRAM R FyHoz W
AZg Bolx A(1820 g)olA AFTMR(25 gyFAANRLY Fate HA &surh

1088 AHGE o) Tk 1990 AH3W o)) S TR FEE Hed o3 YANLFEAF, FAR
AP A =4 L Bgo AnE Table 37 Zth 28 A3 Wojo AAF AFLS 5
ob# oubeli= zhzb 1650 g, 1,800 g, 3xdo] &AL 1,600 golAth

AFSSE 163~178C (BF 17.06£065C) oA HCG FAME A@AAY 229 A2 AF 1
kg@ 500 [US Had 5d0lE zhzh 13947, 1424170l A% 1 kg@ 1,000 [UE A2 3dof
£ 114 AjZroiich

fFLe 5dol7t 7 650 g, 400 g (Y do] A4 e g)ojx, 3delE 610 gelA

AN N LR 4E 51do| 7} 2865, 1818011, 3dojE 27.601A Tt

A2 5o}l 24zt 98.0%, 974% A L, 3dolE 965%H Tk FAF RAE £ 179~196
TolA 6~8Yo] A8 Yx, Hah&e 5doirt z+zh 83.8%, 82.7%H 1, 33l T9.8% AT

Balzlole] A7)E 266~299 mmEA HF 285+0.11 mmIch

rL ol

£ lo
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Fig. 9. Gonadal development of female tiger puffer, Takifugu rubripes of the reproductive cycle.

1 & 2. growing stage (x100). 3. early mature stage (X100)
4. mature stage (X 100). 5. ripe stage (X50).
6. degenerative stage (X50).
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Fig. 10. Gonadal development of male tiger puffer, Takifugu rubripes of the reproductive cycle.

1. multiplicative stage (x200). 2. growing stage (X200).
3. mature stage (X200). 4. ripe and spent stage (X200).
5. degenerative stage (x200). 6. resting stage (X200).
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A8, Takifugu rubripes®) Wi S8 flol o3 A oMo s %t

SLE

ofFoll A ML NHAAH olgy 9F & 89oF X9} Fo] o] FHHT U
o] AWt WKiolA oeld 2 (Henderson 1963; Lee and Hanyu 1984; Wooton 1982), <4t
AR Ao W WA 1ndo] 220 mm, 299 400 mm, 3d°] 460 mm, 43¢ 510 mm=E
Hasly tHOgushi 1987; Iwamasa 1988). 28]l HANA 2AFH A A4r)e 71L& A% 4
Ocm (239]), &AL 48 cm (3do])oln(Iwamasa 1988), YAL Jdwte] A%l doty bk
o= o)jFste WA ojExiio R yiqlEltHTadashi ef al 1993).

o] AFeojA 199134 RAFE(2d0])2 1993 58l A AFo] 7tz 3450+£1.72 cm, 1,048%
228 go 2 AAsIA A, GSIE ¢7ie] 19923 9¥dl HA gk 0.23+0.12904 19939 2€l Hhigh 0.7
410032 ¥ W37 FAAR, FARL 19924 8¥dl HAgh 0.139014 19933 4¥ol Hdgk 869=*
5002 € W3yl ZA vepdeh 439 GSIF 04520042 vehbe 490 dad diFE 43
130 pm A5 FBEV] GEHES0] 217 stz on dE Aol wE FEAEE WA}
AEXHESo] FAHHE A 350 w7hA] A%etn Jou 589 25 mm IE o JEAZE A9
3 HedsEd 5 WA i =39 GSIZF 86915008 Vet 499 A ARG
© JeHE AREC] T2 Ao Jelyn glo] 715HU F£Rez AAgd =2t 199044t
AFEEE)R 19939 59 AFY AFol 2zt 36.02%1.17 cm, 1402166 g2 2 FFAL,
GSIE 4499 & 8051558, % 1204118322 Jehgrl 2 GSIZF 3621533 3€9] da
WellE 650 wn AT A&gedo] giRE AAst A, GSIZF 80515582 489 il 900
pm Wele] &&hEoe] uehta, 73 GSIZF 4729 399 Aiuols ARAZT, AAEE 2 ¥
BE AzZo] e YA GSIV)F 122114459 580l AAe] vlZHE AGuztel Hejd A
REo] FEE o] UM o]E Ud5E 7)5H A zustE Aoz Azdr. o9 Z2
A= 271914 Ogushi (1987)9F Iwamasa (1988)7F B1gk AL 2, 3dojo] vlsh ARG 7]
T8 Mg =2 st AL Iwamasa (1983)7F B3k 3 H<r] £ 2do], &7 3dojgt o
L A=

o} 59| Ztoll= vitellogenin 528 TAste] TIEALEIY YEHH S A e £83 &8 3§
I tHAida et al. 1973; Takashima et al. 1971). A+2]%, Chromis notatus (Z¢} 4 1988), 183
# A, Rudarius ercodes (Lee and Hanyu 1984), @950, Chasmichthys dolichognathus (Beak et
al. 1985), &1, Pleoglossus altivelis (Ishida 1979) $< GSIo| w& HSIE ¥Wile= yh|g el o
FEDAE Bostn glon] olg Wit mEo] Scomber japonicus (Noguchi and Bito 1953), =
#v], Agrammus agrammus (Chung et al. 1986) $9l4 & GSI¢ &4 HSI= 71t BA9H
& JEh D glnh o] Aol 3de] AAFES GSI9 HSIZF A4akAel WalE woju 2o z
79 dagA glo] vehdn ok GSIel dig HSI®) Agdddd #AE 7HAx ¥3te
bl 4] A A& el Fofdhe GFATERS] F4 R A7 o2 RE dihd FF
Al718] Apol zeja Zb oFe] whE AMalgA 9 Hol@AeM o AL FH
ztololA 2 Ao Busti ks 4 1989).

AFEo] FHAML A HololA dFFAste AT o gsigoy HIdE AIA A
o]2] ojgo] o|g7] wFo] &3 FHY FTFE Yty HCG Az mjgg =34 =AU

F2E 9% A& FTE Houssay (1930, 1931)7} Prochilodus platensis®} *3t+A1Z Chesterdon
decemmaculatus®) 7o FAlgo 2 Aehe Hzx2 FTA7 oY o F& ddoez tgd
2o o3t F=7} o]FoAm gon F2 AL Ad F= L AP A 2A Fo] FEAHS
2 dA7E0o]R 2 tHDonaldson and Hunter 1983).

e RE S22 F HCGE vlZA gto] dn EF37) 7tssite d 5o s ATAS
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A LAY 5o o] AFEEHT UtHGordin and Zohar 1978). 1@l HEA AFE, Tukifugu
rubripes?] 22 o] gJojrE &dol, Oncorhynchus keta®l ¥H&A 2 Gonadotroping A
% 1 kgl dsiA 22 7 mgF 500 [US A3, FAMF B8 svto] A& 7 FF9
SIFANE T2H () T AsS EIAAMFTEAR F 1992).

32E FAZ AP M AL W), Seriola quinqueradiata (HgM % 1981), &, Pagrus major
GRi# % 1976), M=X), Acanthopagrus latus (FE % 1978), =t+8l, Pleuroichthys  cornutus (At
B % 198), E%, Oplegnathus fasciatus (YAl % 1989), 54 °l, Epinephelus septemfasciatus
(b8 % 1991) Sl 4827 olddl 7H58kder 28l =& £(1992)9) AFEo A 83~174A13F
oA sbedtal, TR Ad WE ATJAIZLY Aols T2E FAAY o] At &) wet
apolzt e Aeg rBustm Utk o] Aol 114~142417ke] 28 5o A F(1992)% #+A
A AFEL thE o] Fd vEA A e Aol AATH

Z2E ZF& common sole (Solea solea L)X HCGE oA kg3 1,000 [U Hz}g Frtt 250
A 500 TU A&k 771 wheks) Abgdake] 749 380 & AH7 YRL, HCGHFE A
X vitellogenic A1 G2 BAZ B Fu HE & AYols d 717 5 Sedhe] Aol
=g rHRamos 1986). ©1¢} FAMs Aat= Sparus aurrata Lo A1 Zohar and Billard (1978), Zohar
and Gordin (1979) So) Bustxm vl w1 FER), Misgurnus mizolepisd) A oA 1 g 2~10 1
UdlA 231~100% Atgto] fEgoen] E3] 6 [UY & olAdME e Adoirl 100%= A&
sttt 2t HCG 55 Z7b 12 £38, 538 ¢ AAisex s dsle #aEa ¢sh
& % 1992). v 38, Misgurnus anguillicaudatuse 14 1 g% 10 IUSA] 80~100% 4t i
59 HSuzuki and Yamaguchi 1977). ©] @Al oA 1 kg3 1,000 TU FAMsE 3xdoirt 500 IU
FAIS S dolB T 24417 WEA ATo] 7Hed AL HCGHE Bol FAIG dxelA] ofld W
o] @HEou} Mg Adelg AeldAE oz Ayt dasin

AFE A Uee 3 62 om, AF 4160 g8 AAdN gs5® Fae F;E 910 goZ
Dol 3248877, HUNE] 31982070, % 644, 707/0(#EH T LB 1956), A& 54 cm, AF 45 kgl
HA A= EPRgol ok 90ubsl, HIREL <F 60%AH, F 150w (A 1962)& R 1t

Aol tisted BRI £(1978)8 JNFFHEE st 74Tl ARSE 3xdof 3rtEelA &
434S AT Bart o, B AdE 3do] 1vtel S ALgste] 36610 )& HTEHIA
o 23 EA F(1992)2 3EE XE|d HAar Wo] AF 3.35~755 kegollAl 20~2080 g AP
Bzt gt} o] A glolA e MF 165 kgl 5dololA 650 g, 1.80 kgoll A 400 g, 16
kgl 3 dololA] 610 g2A BA £(1992)9lA B3 Aol xpole ol A&z AF| o
2 zlolz AZtE o o] Aol AMEE 5ol AAAMR| St Zhzh 2865, 18.182 o]t
AW e Fae AL ATAH FxAM AW @ Ao 7% Aoz Ydn. FAHES M4
Ab ghszolo| X 750~98.1% (GIF 1984), 4a4he 30% (BRI % 1978), g4t od 3288
AP ALE 68~9%6% (B4 & 1992)Ftn Busiged £ dFodMEs FaAdEd AT o
o] HCGHEZ 9%65~98.0% =AM thih & A3g €& + U

23ge @5el £718 82 $e TAYESFE(1,690 £)9A MZIIE100X 10°~ 145X 10°7)el
o2} 260~835%A 1, B5(85~103)9 73 7] Aehe] WHEELH]DKME(180 ¢ )M TEH
Z(1825%10°~1200.0x10°) ol wel 883~991% (LA 198)AT, FAAtdlA 22% (R&N %
1978), A4t ojmjol Z2E HPE sl 11~75% (B4 F 19922 2z Bosta Urk o I+
A& 18029l 200 g (1207/)S F8&35ld 798~838%2 AAE AL & o] HAL gsofdA]
ANAF THE (19849 73 Frlo 23 Rauos 23 AP Byl $(1978)8] FAitod W
A %(1992)0] A4 omje] ZEE X3 A BHobe i Eoroh

o) A7E FHeH BRAE FRAMNT AFEL AUy SR ALSSAS W HEW ERF =



A58, Takifugu rubripes®) HHi#s} E28 ol o3 AT#Rdpe] B HE

3dolgith. 22 3dolst Syle) Yzl HOGE FAbhel g4I
- P & o] toz ARAEH dHAHE ne}

A8 Takifugu rubripes &3 R 3 B oz A F2A] AFSF 1990 4H3d9]), 1991
ﬂ*&(ze%a AT ALE ZAS NN Ao wE 4 A 25EAS (GSD9) HE=AFHSDE
ZAbska, 19881 dAHEE )T 1990dAH3E oD tdo s Buky A AT ZEEHCG)E At
o HEFE F23 F ASANP S AAE dxs oen 2ok

1993 5€742 e 2dols ARy AFol zZhzh 30.72+1.35 cm, 1,048+£228 g1, 33 =
Zbzk 36.02+1.17 cm, 1,402+66 golith aax AE 71745 A xpERBol AAHL)T xﬂﬂWM
o] A% @A 2dolE W= 178920 x<10° (r= 09436)% 1, 3dols W= 32840L* %10 (r=
0.9070) A t}.

GSI9] W3tz 2ydo] oAl e AFE7|7F Fo  0.23+0.12904 0.74+£0.08¢9] W GAT, FARNAME
AR = dglZo] HAX 1% ZF7sle] 49o] gl 869+£5098 ettt 3d 01 4R
490 805£558, FANME 590 12654602 H gt Vel

HST9] #ale] glojd 3doje GSISE 4wzl W3E Bou} 2dojE Ao Aaad ¢l v
g,

F2 2, 3ol 715 H Wel E2ah, 93lel lolA 2deizt 230 m dFe] &7
AZA ddste]l 03 HEY WA= m 3dols W 900 m 7R wdsle] @] =ddln o

HCG #al¥ A7 MMLL F2 163~178TNA 530500 [U/kg, BW)= Z+2 139417,
142417k, 31321(1,000 1U/kg, BW)E 11441701t 1obelgd Ajekeke 5udolzh Zhzh 650 g, 400 gol
AL, 3dodME 610 g oo, £8&L 247 980%, 974%SF 965% AT T2 XHd 9%
A JFHoldar, F£HolF HAE Raixiolz o]gfo] sttt
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