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Artificial propagation of nontoxic Takifugu obscurus cultured in pond
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Abstract: This paper deals with the gonadal development, artificial propagation and Tetrodotoxin(TTX) of puffer
( Takifugu obscurus )cultured in pond of green house( 18 — 25C) . The results indicate that GSI of the male T.
obscurus cultured in pond comes up to its maximum during February or March (0.1480 + 0.0100 and 0.1317 +
0.0140 ), while GSI in the female comes up to its maximum during March or April ( 0.2440 + 0.0400 and
0.3060 + 0.0460 ). By statistical test (P >0.05), there is no significant difference between GSI of T. obscurus
cultured in pond and that of wild puffer. Without migrating down to sea, T'. obscurus cultured in pond could
develop its gonads into enough maturation and could spawn after induced spawning and the egg could be hatchded
into fry successfully. Moreover each part of the fish body has no TTX. The results are helpful for development of
the large-scale artificial culture of puffer.

Key words: Takifugu obscurus ; artificial propagation; gonadal development; tetrodotoxin; green house

W GUIR J5 85 ( Takifugu obscurus )RR St , A& IK, WEARE &S, REF FEKES &2 A
1%k, MEARE, FRZ L, AZEE; RNE, AAMBE, RyMBILE 2 MF%,BEATH
HHENELM, KB KRR Zf, RKRRRY R PR, B R SR 5 80 S BEAR i,

ARXRFATFERFRTAERSMHATETHE, MER, L+EAHER, ERSAMAT
BHEBERTHBET —EMBRR, FEBWMAE =K E, REKIDKE %R R B A T ERHB
R T HERRN, AR T X 1K 8 4 SRR AR TS, HAERA F 5T

WA B 1999 - 00 - 27
ROMB: OHREROITHERETE
EEM 2 R(1936-), 58, EBHA 882, TENFAZRBENTFR. Tel: 021 - 65491331



540 K OF ¥ IR 8%
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1.1 BEEURJ7 8 SE I AR B9 R IR

R T 1996~ 1999 4B A FHIERBE MK I E MBS EOR s, MERAHMNTHEER
VR RN IR B Sk =3 B 5 BRAS, Sh 4 ob 8 5% FH 0E U0R 7 B 457 B (M8 265 B, AR
192 B), 4 1.5~2 8, A IKE 51 5(516.27 £+ 91.61)F1(436.97 + 82.33) g, A K 9 H(23.34 2
1.35)#(22.75 £ 1.03)cm, AR AEAHTEFEI~S AREEFHTAREMTKIT KRR,
s As B (M 25 B, R 20 B) MM R 43 51 9 (496. 11 £ 123.99) #1(374.91 + 107.04) g; fA K
53 5124(22.37 £2.34)#1(20.67 £ 2.00)cm,
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W TR, 3~4 A MM GSIABIR A, 5518 0.2440 £ 0.0400 1 0.3058 + 0.0460; HE iR B 7E 2 ~
3 ABEEIBAM, 4515 0.1480 £ 0.0100 F10.1317 £0.0240(F 1), 3~4 A AT ERMAEE , tiEF
TR 55 B A S UK J A EL A, b 9 SR A B B0 R O St A £ GST 43 3118 03058 + 0.0460 F1 0. 1317 +
0.0240; T B A4 BE S0 7R 7 B MEHE M GST 43515 0.2730 £ 0. 1182 #10.1401 £ 0.0166, M S KB RF
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Tab.1 The changes of GSI of male and female T'. obscurus cultured in pond

Aty #5 KE(g) &K (cm) HRE(g) HE(g) BREE
12 % 510.00 £ 20.00 22.33+1.53 38.33+21.46 0.0750 = 0.0417
a2 448.00164.16 22.00+1.00 27.38+11.02 0.0601 + 0:0200
1 ¥ 546.67 +85.05 23.83+1.44 55.00 + 18.03 80.00 +35.00 0.1050 = 0.0500
Fo 381.67+30.14 22.67+0.58 46.60+5.77 50.00 + 8.66 0.1240 + 0.0230
2 $ 630.00 + 93.99 24.02+1.41 142.50 £ 31.83 75.00+7.07 0.2250 + 0.0150
P 42 .50+ 123.74 24.25+1.06 65.00+ 14,14 45.00£7.07 0.1480 = 0.0100
3 $ 530.00 + 28.28 25.50 +0.00 130.00+ 29,28 55.00+7.07 0.2440 + 0.0400
) 426.67 +75.06 23.67+0.58 55.00+0.00 41.67+2.89 0.1317 £ 0.0240
4 % 439.30+35.95 22.36+0.35 133.94+ 20,12 30.07 +14.90 0.3058 + 0.0460
o 458.00 + 65.73 22.40+1.14 50.00+6.12 45.00 +10.00 0.1100 + 0.0110
5 ¥ 441.67+32.53 22.00+0.50 105.00+ 22,91 0.2361 £ 0.0361
P 456.00 + 49.49 21.50+0.71 45.00+21.21 0.0949 + 0.0355
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Tab.2 The comparison of GSI of male and female T. obscurus cultured in pond
HY AHr #H &k &E(g) % K (cm) R E(g) JF H(g) BREK Pl
LE 4 $  439.30£35.95 22.36+0.35 133.94+20.12 30.07+£14.90  0.3058+0.0460 0.05(0= 10)
>0. n=
g 4 $+  436.90+4.9 21.70%1.68 119.04 +11.69 31.54+5.43 0.2730£0.0182
w3 Fy 426.67 £75.06 23.67+0.58 55.00+0.00 41.67+2.89 0.1317 £ 0.0240 0.05(a=10)
>U. n=
Bt 4 2 337.02+56.25 20.20+1.04 46.60 £4.22 47.36+16.80  0.1401 £ 0.0166
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Tab.3 The bioassay of TTX of cultured and wild T'. obscurus

REHE  HEAH & HE(g) =Ry WE 3] BB Lk ALm

HEgS  (R) it i GO 1036 Jr- 41% B T95 JEC {13E FETT AR BEC
},:92;8% %(%E-igs) 4 55.00:¢73.34 40 8 O 8 O 8 0 8 0 8 0
}iggéﬁﬁ‘i}gj%l) 4 205.05:60.32 3%0.27+2094 40 8 O 8 0 8 0 8 0 8 0
%9%9;5‘(’3@% 4 363.12+3.93 3576524383 40 8 o 8 O 8 0 8 0 8 0

KA 4 483.00+123.04 485.00+120.21 40 0 8 0 8 0 8 0 8 g8 0

199?&[0;(-%%%-)(5 15" 3718.71+78.17 298.93+106.15 150 0 30 ©0 30 0 30 0 30 30 0
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RIS LS R TB2 1.5~ 2 FHR I, MREE AR AR 47.70% , #E7 FiX 31.48% , B
& FEEEFIE . 1996 -1997 £ 3-5 A, AT HIT T ATEM, WAILKE 28.4 TR, #™4%
R 4,
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Tab.4 The result of induced spawning of the cultured T'. obscurus
¥ BB KBR(T) MERALLE 4HBE(h) BAETE(h) ~HH(E) FRRECIR) $HE(%) BRER(TR)

1 03-31~4-04 21~24 40:41 39 24.5~34.5 8 140.6 20.0 8.5

2 (4-05~04-08 26 20:21 48 26.5~44.75 9 150.3 35.0 10.0

3 05-15~05-17 24 8:8 24 20~ 38 3 45.5 50.0 2.4

4 05-18~05-21 24 20:20 53 20~28 6 95.0 60.0 4.0

5 05-22-~05-25 24 20:20 48 21 ~41.5 8 135.7 50.0 3.5
3 itie
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M HE 3 4R, 2240 RIS , TR B N B B AR I AP R o — 2 R, AT A AN . ABTRIEE B
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BRSSO N ERRE T, BB EC IS AR (BR 2-3), S IR SR 7 Bk IR 40 i
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hER YA, BT MERENN AR A REERAT R, ALEEEE2TTH, B
B, RS ANBE AT A TER S YENKFENERRITLAM, F50, AR 1R, BEEE
H 4 GSI IARALRAM 97,12 A B4 1 AR GSI HRRME, ME EMET L, R ZEH LT
.3~ 4 F#H GSIBikBA{E 0.2440 £ 0.0400 1 0.3058 + 0.0460, HEF I B /£ 2 ~3 A GSI A BIBK
{8 0.1480 £0.0100 1 0.1317 +0.0240, ¥ it GSIMF U E U SHAMA MEZ L —H, AR 2&E
AUEY, SO R TR AT MM, HEA GSIHAHBEEFRKEE P>0.05,K
BEHES HAFARLANE,3 AONEKIEARKWAFEERERLELE M MRELRT
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4 BRI AT EREE T B A9 RUR , BTG L7418 28.4 7 2 B M A 5 £ Y LBV R
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RET AR, QR TIT F %717 0 B 1 T K 7™ IR 50 40 B Tt 5% 5 SO J7 8, TG0 MERE , 1 2L 75 4
F AR 52 A/ 5 B B S BRI ST T BEA; T K B DT VK R R SRR AR, B i L3 2
A9 152 JUME R B EE R, Z i/ A B NEBET (R 3) ., £XRHTMEFRENR
22 [ g 11010 ) W UK O O 7 A TTXC, T e 98 401 3 ) W5 80 R 7 B4 9 7 A8 TTX AR SE AT B ST, A
Oy g g 0 3 B E BUR 7 87 TIX A =R AT BE . O TR KRR el g 574 TIX; Q&%
KA PR EY A TIX, PHE |5 RAFMEBRE TN QB REPESEMNAB YR
TIX“ ", WEBIRBFSR RRE 8 B 5774 TIX WA B AR K. B ARSI, BT ES
REFBERKEY , QRAFHIYHFEIPEN SE TIX, WRESIWTFRMPRE, A 3D
FHIFARA R, AP P ER, RS EE, FEDNYPINES, AR PNBRGEER, A
WP RS, EH TIX, RH TR RS BIE, ik 10000MU/5 S0, B# A FFRKHREEE
00355 B T 8 UK RS OR ) TTX, U BT B SR8, Bk, A TREL Ry E, st EREET &
TIX B4R, H AR R E , MBSO 5 2 & 5 40508 I T 10 6 i 8 R 89 A R A iR R M B
HAFAERR, SRS TIXO M B AR P IA b 10 B ik P B TTX 2 3% A 0 A0k ) LR W Y
%, LR, WE TS TTX B8 B AR IR, B 76T A O i DL 0 A0 BH W7 T 8 TTX i) 5k T &
Z, EIRATBAERE, BT RTA TIX MR, FROBRTETRHEL LR, XLRITE
B B b 3% BBE SUK 07 LA R B PR 510 O R MU IR E & W S SR A 4R 41 T 3R KR .
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