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Abstract

Formerly, adult-fish with ripe ova caught in the sea, had been
used for Tiger Puffer, Takifugu rubripes(TEMMINCK et SCHLEGEL) seedling
production, But recently it is difficult to secure naturally-ripened
adults.

For the purpose of adult fish cultivation and fertilization eggs
security for seeding production, this study examined monthly
gonadosomatic index(GSI) and hepadosomatic index(HSI) in growth, using
220 Tiger Puffers hatched in 1990(3-year-old) and 1991(2-year-old). And
also this study enforced egg-stripping test after ovulation induction
through human chorionic gonadotropin(HCG) treatments using Tiger
Puffers hatched in 1988(5-year-old) and 1990(3-year-old).

By May, 1993, 2-year-old Tiger Puffer’s mean body length and mean
body weight were respectively 30.72*1.35cm and 1,048+228g, and
3-year-old Tiger Puffer’'s were 36,02%1.17cm and 1,402%66g. The
relationship between body length(L) and body weight(W) of 2-year-old
and 3-year-old Tiger Puffers during the experiment period was
repectively represented as follows: W = 1.7892 X L35 % 105(r = 0.9436)
and W = 3,2840L***x10°%(r = 0.9070).

GSI in female of 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 by November, but after that it increased and showed a peak
of 8.69%5.09. GSI of 3-year-old-fish was a peak of 8.05%*5.58 in April
in female and 12,65+4 60 in May in male,



The change of HSI in 3-year-old-fish was correlative to the change
of GSI, but in 2-year-old-fish it was correlative little,

In female gonad of 2-year-old Tiger Puffer, the mature oocytes
reached 600 zm in April, but after that they didn’t spawn and became
atrophed, 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 um in March and the ripe oocytes 900xm 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 in 5-year-old-fish(5001U/kg,B¥) and 114 hour in
3-year-old-fish (1,000IU/kg,B¥) under water temperature 16.3~17.8T,
Eggs stripping amount was 650g and 400g from 5-year-old-fish and 610g
from 3-year-old-fish, and fertilization rate was respectively 98, 0%,
97.4% and 96. 5%, Egg-stripping through hormone treatments was
successful, and after fertilization they certainly grew normal

hatched larvae.
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2pFHo glojM 712 dEez (i zjojH 7o tiyt A (EREet
LB, 1956)& AHAIR v} Qli, FREA Y A4 HR $(1974),
Hiroshisa®} Yusaku(1982), dvEe} JL5(1983), #H<Qt #1(1984)0] U},
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oM XA L 1991 A4S 1992\ 79 7URE 1993 5% 25U 7] ¥ 63nt2,
1990212 1992 119 1294€ 1993 54 25172 4 33ufelE vid HA
2 AL 0.1co, MEL2 1g, B4 2324 T FF2 0.01g714] ASHCH

X&) A% & x| 4= (gonadosomatic index @ GSI)&E AL FFX100/XMF, Zr
&5 2] 4 (hepatosomatic index : HSI): ZHE3X100/MF2] Alof ojste] A4t
st ch

A2 2AEHE 3YRE U7 AL ULRF L ZAP] A
A &% Bouin's &0 LAt AR F KL paraffinf ko] 23] Sum
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efutyd M4 22 FEE(human chorionic gonadotropin - Sigma)& AMgs}
Qi 5dois AZ lkg@ 5001U, 3dojole AMF lkgd 1,0001U2 &7l #
AbStgTt, TEE ZARE FRPEZ(Z 7 3n, Pol 0.6n)ol 4-§3te] &Ho] sgnt
el & BA3HACL

QN7 AJHolo) W P Hipe] uut YeiE vid BHUste A,
e BEE tuslo] o] folstA F2HW Aol AAstch AT A
£ 23014 A5 AAUCE A4S SHAUCHPLATE 1-1~5).

Qg AZs7] Hstd AFFAF FA AW £EE AAYR F F
2g 1g7t2] R8I, PH4E REE 1g9 600712 BAMCHILE, 1984). 4
A2 A & 5 x| 4> (pseudogonadosomatic index), 4248 9 H3LL L5t HCGO]
o3t wj | = AE AESIHCH

b
x 100

Pseudogonadosomatatic index =
a+b

a @ Weight of fish after egg-stripping
b : Weight of stripped eggs

288 ZAE ZWPBS Aot 24IEF(NCI0) 22 §31AH 2MEHN
oj chyt $3N42 FIlATHGER, 1986).

najo) A1y §ze] Fz2E Fig. 13} Zon £33 of2d £2(H
7 55cm, Zo| 90cm)oll 200gE 48313 2] M AF 34E 1Y 8~103 ¥4
stg, e 42 FUel B BIE A dol ¥Y REHES A
CHIZA, 1984). $3&L 2EENol Uiy 2MLFRNKS] u&E 73t
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- 55cm >

Fig. 1, The structure of the hatching aquarlum
At Yater supply pipe(dia, ¢ 16m)
B Drain gawze(dia, : 0, 6um)
C* Airstone
D : Drain valve(dia, * 5m)
E: Outflow(dia, * 40m)



oLz 3

1. 1991, 1990\d4toje] 443
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Fig. 2. Variation of water temeratire diring the experiment period of Tiser Puffer, Takifug
rubripes in the rearing tank(July 1992~May 1993).
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Gonadosomatic index
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Fig. 7. Monthly changes of the gonadosomatic index in Tiger Puffer, Takifugu rubripes hatched
in 1991 (July 1992~May 1993).
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Hepatosomatic index
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Fig. 8. Monthly Changes of the hepatosomatic index in Tiger Puffer, Takifugu rubripes hatched
in 1991 (July 1992~May 1993),
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Fi3. 9. Monthly changes of the gonadosomatic index in Tigar Puffer, Takifueu rubripes
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Fig. 10, Monthly changes of the hepatosomatic index in Tiger Puffer, Takifugu rubripes
natched in [990(Nov, 1992~May 1993),
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ojFoll glolM #ERBS Y az ofgd of BF floz Lxo X
o] Zo] AT g So] Y¥ WHEAMEAM 4HA il(Henderson, 1963: Lee
and Hanyu, 1984: Wooton, 1982), Ml 8o HAo] wE WYFF S 1d
o] 220mm, 230} 400mm, 3Jo| 460mm, 430} 510mmE E.318}3 UTH Ogushi, 19
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4.50%1.72cm, 1,048+228g02 4 &8I 3, GSIE ¢3lo] 1992 9ol HAZ
0.23+0. 12004 1993 29do] FchZk 0.7410.088 «E W3y} Hgxqh, £33
& 19923 8ol ATt 0.1364 4] 1993 4%dofl 2|cht 8.69+5.092 WE HY
7} 3A Ueluch. ¢l 6SI7t 0.4510.048 YUehhe 4do] dau 600um
A3o] M&gho] R glon) 5% 25um HF o7 UYEAEE A% 4
4£PEL Y Hgs At ubdo] £39 6SI7t 8.69+5.092 UEht: 492
A 2gUol: Hel® Fzpgo] FE Ao Urhuii Qo] 7eXU £AL
2 A% =estach 19904 2pFE(3d0] )2 1993 s5dof A3 AF
o] ztz} 36.02t1.17cm, 1,402+66gC 2 2315, GSIx= 49 ¢3 8.05%
5.58, 47 12.04%1.8322 uleiytct, ¢# GSIZ} 3.62+5.3320 34 A
o 650 um o] Ad&3bo] TR ApA|sta 91, GSIZ} 8.05%5.58Q0 448
GaUels 900 zoufele] $&3HEC] UElUR, 43 GSIZL 4.72 3¥e] F&
ol BRMAEE, FAXZ @ Held A&l FAE 843t GSI7t 12.21
+4,45Q 5¥ol= FAe] uFH LGB HElB Bahgo] Fel& Ao UEl
UM olE U4t 75 HdGel THste RAeR 4dct o9t B2 FY



L A7)0l Ogushi(1987)2} Iwamasa(1988)7} R.ai¥t Hat 2, 3do]o] u|3j
Hogx g, 75 s =2 she R Ivanasa(1988)7 Hayt R d&
7] 3 2do], ¢F 3dojet A5t}

o[ f9] ztol:= vitellogenin B /g3t SRR BB ELE &3
Ast= 203 JYE 313 Qri(Aida et al., 1973; Takashima et al., 1971).
Z}2| %, Chromis notatus(Z%2} Z, 1988), 1 E 3% X|, Rudarius ercodes(Lee
and Hanyu, 1984), ZW%o|, Chasmichthys dolichognathus(Beak et al., 198
5), o], Pleoglossus altivelis(Ishida, 1979) 5& GSIof w}E HSIL] ¥+
e E Al HAUBAE Bt dom ojet Ni)g 5o}, Scomber
Japonicus(Noguchi and Bito, 1953), »xa|u], Agrammus agrammus(Chung et al.,
1986) FolM & GS19t ¥ HSIE F7iete B3BAAE Uetda gich o] &
Folld 3do] 282 GSIt HSIZ} BB AU WHiE Holu 2do] 2AFH/LS
Ao A#|BA glol Ueltar glch GSIef thit HSIY F A dA4d AAE 7t
23 HEEe A2 Ztoa AL U] ot IRIIEHY Y W AX
A7)t o2 HE o FFEHE A7]Y o] Az Zt ofFe) mE MAG
4 QL HolAA A & Auggelyx] £33 HolojM 2= Zog HI3
2 QT ZEe} ZF, 1988).

2380 ZFEAPAL A HojoA AF Aty FHUE o &3t oy
ol zldat 2oje] of¥Yo] oF7] wiFel VY £ FFS H5HA
HCG A2l 2 wighE f=3tA =tk

B2 Hoj 2% 42t § 5= Houssay(1930, 1931)7} Prochilodus platensis®)
X 8}4=2A|& Cnesterdon decemmaculatusol &7}oll FAIFOZA A3EE 28
FEA7 ol o F& tjFoR Tt BEE ¥ FxIt o] FofA|aL 9l
om F2 M4, AR {5 W AR At 23 Fo] FHFHLE AFHAAR
31T} Donaldson and Hunter, 1983).

AR 2 TER F HCGE: HIZH o] #a EEHIL Jheditis 3 52
Z A3 dF H45HY 9 AR fxof wol AHEE 2 AUtHGordin and Zohar,
1978). 2l3 HE A =8, Takifugu rubripes?] ZEE Hao] QlojMs= 2



oo}, Oncorhynchus keta?] X]%}4a] 4 Gonadotropin(FFEMEHNE)S AF 1
kgol thalA ztz}b 7mg2} 5001UE FAMMI, FAbgo] JiF siglo] A& Z-fof
3 34N E STR(WHT) o FABd H45E FYAATHEEX #, 199
2).

FIER FAE 23 7t A& Wol, Seriola quinqueradiata(#M %, 1
Y81), 2%, Pagrus major(#M§ %, 1976), MiEX|, Acanthopagrus latus(#K§
& 1978), Xrtle], Pleuroichthys cornutus(itB %, 1988), &%,
Oplegnathus fasciatus(¥\1l %, 1989), 5’4o, Epinephelus septemfasciatus
(LB %, 1991) TollA 4842 oufef 7Hestadrh. 22l BX $(1992)] =
ZEoM 83~174A| oM 7H53tal, BE2E Hale] whE 2T Hols X
2E FaAlY ol Aejut o wal xto|7t e Ao BIasta gt of
Aol s 114~1422]2te] 2 Qo] HER %$(1992)2 FAPHA 2x&2 o
o] Zof ul3jA 23t 7Hs Alto] ATt

=82 22 Common Sole(Solea solea L.)ollA] HCGE oA kg 1,000IU 2
2| gt FHT} 250004 5001U A2yt L7} wigia} AMjIRre] F7let 2 &ol ¥
A7 AP, HOCHL GEME vitellogenic THAL H2] AAE B F3
Ao 2 agloa LW 7|7 Fot HLehe] Alglo] fxHCHRamos, 1986). o]
o} At A= Sparus aurrata L. ollA Zohar2} Billard(1978), Zohar2}
Gordin(1979) So] B3}l Qitt, u|Felr|, Misgurnus mizolepisol A& oA
g 2~101UslA 23.1~100% 4tgto] Ryx|glon, 3| 61U &= o]delA
£ BE AYo|s} 100x2 AHgisigct. deu HCG v = F7tel & £8&, #
g U FHLGEXSY #HIE BHEHA YoUrHEL $, 1992). u|RFe,
Misgurnus anguillicaudatus= oA 1g% 10IUHA 80~100% 4Atgt RxEQlt)
(Suzuki and Yamaguchi, 1977), o] &®-telA ofA] lkg® 1,000IU FAIRE 3\do]
7} 5001U FAp¥E 5 do| BTt 24A|12H WiEA 2 3to] 7Hed AL HGHE Wol
AR A2Qlz] oW Aoje] Fo} d& FEef 2ol UoR 37
U 9 stc}.

2EE GaU Gee B 62cm, MF 4,16028] TiAdMd Sad FA9
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232 91002 AZFAMol 324,8877], HFEMel 319,82078, & 644, 70771 (HRE
2} L¥F, 1956), AA 54cm, AF 4.5kgd MM ZIRel o 90, &
SRskol oF 6027, ¥ 150970 (ERH, 1962)& R 15t Qlch

Aol st BB £(1978)2 UFEFRE ABilstod 7hRelolA A%
3 3do] 3aoi2jeiA & 43UAE A BTl 9oy o HEME 3do
late] & AHgsted 369t70(610g)E 2stgct 22l HE $(1992)2 2EL
Aelg deat o] AF 3.35~7.55kgell A 20~2,080g 23t Bt gt o]
Aol olojx] 2L AFE 1.65kgd! 5dolol A 650g, 1.80kgol Al 400g, 1.6
kgl 3dolol M 610g2M EA %(1992)04 Ry zjgarzte] xjol: Hojo
d&2 A Fo] mE xjo|2 AztHEc) I#Y o] AlHe] ALE3 5 do{o] ¢{AFA
MR 47} 24zt 28.65, 18.182 xjoj7t W ZL ¥t Z-¢ AQPA £R2A
Atz g Ao 7% Aoz Bzl

£ g0 HAA fZolollA 75.0~98.1%(3LFH, 1984), PAI4he 30%( KA
Il %, 1978), A4t Hojo] TEES Aoy FF+ 68~96%(HX ¥, 1992)
2t BRastged £ diore FEAZASIY ALSYE ofo] HCGA 22 96.5
~98. 0«24 T4 & HAL d& 4 Adqdch

382 B4 FIE 3HA & EIAESFZ(L,690)00M IKEIFHE(100
x10°~145%10°7])o] wia} 26.0~88.5%F 31, H|5(8.5~10%])et 23t B7] A
efo] EEEM(LY]dAKR(180) 0] 483Hak(182.5%X10°~1,200.0X10°7))of uw}
2} 88.3~99.1%(3r G, 1984)% 51, GAlAtofA 22%( &)l %, 1978), At of
ojo]] 22 A& sl 11~75%(EX %, 1992)8 ztzt 233512 g}, o] &
Fol A= 18020 200g(1277)& 4-85}o] 79.8~83.8%2] AINE AL 4 Qo
ML PSolofA] 2R LE(1984)8] ZE Brlef ¥ HIBrhE= =
ot Bl %(1978)2] JAlitolu} HE $(1992)0] xjgdit ojuje] TEE A
2|3t 21 Brie ohdk gt

o] AdFE FYStH KW FRAPAUY AFHES AU £2AM AMSIAE
o 7153 #ERB] EE2 £RAL 2do, ¢AL Idojgrt. 2ela 3ot 5
dol 3ol HGE FAIst JAFFBAIY Ay MUY, £3E W FHEBoA



GBI HAL A& 4 glo] Yo B MHUAIKol ME Rt P £H}Y
& FEFY 4 AL HLE AMEH



V. 2 %

ZEAPAE o] oy £y HEE BHoE P4 AFH, Takifugu
rubripes(TEMMINCK et SCHLEGEL) 1990 d4H(3do]), 1991d4H(2de]) 220mi2l&
Apgste] QlZ AR ZASlA Aol w2 WY BAASEA ()4 TS
T 4(HSI)E ZAPSIx, 1988d4H(5do])et 1990 4H3d ))& tide s eflt
B o9M 23 ZEE(HG)E At ujzhe fx¥ ¥ AMIANHES A
c}.

1. 19934 58712 AL 2dol= A A2 A Fo] 2} 30.72%1.35cm, 1,0
481228z 11, 3doli= ztz} 36.02%1.17cm, 1,402+66goliTh. 2la AlgE 7]
b2 kAl xpFEeo] ALY MB(W)e ¥ BAE 2doj= ¥ = 1.7892L
3% 5 105(r = 0.9436) AL, 3ol W = 3.2840L> %% x10°(r = 0.9070) A ct.

9. GSIo] Wl 2yo] 43S AT Fof 0.23%0.120]4 0.74%0.08
o) Mo, £HojAl 1147t H3Eo] HYAY IF F7iste] 4]
2] 212k9) 8.6945.090] 2Tt 3do] L 4¥of 8.05%5.58, FFHojM= sl
12.65+4. 602 213t UERACH

3. HSIe] W3lo] QlojA 3dol: GSI9H BAHAQ HEE Rou 2dols
Ao HBA|A Qlol UEikich

4. 43 2, 3o 7|%H ERBMol EYsh ¢ 2d0i7} 600u4ne] 3
23712 ugste 1% HH HEE3, 3dole WA 900pw7tA] UEste &
&3t =dstgct

5. HCG Aa¥ 23rir] £LA 7L 4 16.3~17.8TCofA 5o (5001U/
kg, BW)= 2bZh 139412 14247 3doi(1,0001U/kg, B) &= 1144]tolgich. 1t
gl 2jerare 5doizl 242 6508, 400gold i, 3dojejM: 6l0geldem,
A& 212z} 98.0%, 97.4%2} 96.5%%Th. TEE Azl ¥ AT FFH|H
3, £%ol¥ A Byl o|¥o] HHFIUTL
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o] =Ro] @A 2Eslq FA FHE Z4WA FS A=A,
Hpm Al Zol FAL ZHA AL =Eo HAE vl Fol U K B IZFTE,
FEE 249N & Feo 2AS FA AXH A5, AR 25d, FRE
A4d, ER% 2597 ZAEHUTH

o] d7E BHY 4 UEE £ FA FPFAAFY dAFFAZT R
A FEY AALES HEY FE Y oL s|ZF AME dLAd,
e fatd A Watd A3 2 A & EHUCL

Loz oa g AAKANE A URE otr|A] AT ool A o] =F
o2 3opgg tilstazt guch



Cg :
Fc :

Sc :
Sd :
Sz :
Yg
r

Cortical granule

Follicle cell

¢ Nucleolus

Oc :

Ovarian cavity
Spermatocyte
Spermatid
Spermatozoa
Yolk lobules

Zona radiata

EXPLANATION OF ABBREVIATIONS



EXPLANATION OF PLATES

PLATE 1
Fig. 1. Milt and eggs collection by hand-stripping.
Fig. 2. External morphology of Tiger Puffer spermatozoa( X1,000).

2

Fig. 3. External morphology of Tiger Puffer eggs(X10).
4
5

Fig. 4. Fertilization by dry method.
Fig. 5. External morphology of fertilization eggs(X40).
PLATE 1l

Fig. 6, 7. Section of the mature oocytes., Note well-developed zona
radiata and follicle cell( X50, X400),

Fig. 8. Section of the degenerated cocytes and the early oocyte( X50),

Fig. 9. Section of the ripe testis, A great number of spermatozoa are

filled in the testicular lobuli(X100).

PLATE I

Fig. 10. Section of the mature oocytes. Note well-developed zona radiata
and follicle cell(X50).

Fig. 11. Section of the ripe oocyte, Note oocyte filled with small yolk
globules and nucleus moving toward the animal pole( X50),

Fig. 12. Testis of the early mature stage. Note the cyst composed of
spermatocytes, spermatid and spermatozoa in the testicular
lobuli( X200),

Fig. 13. Section of the ripe testis, A great number of spermatozoa are

filled in the testicular lobuli( X100).
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