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Growth and development characteristics of
captive Takifugu obscurus

HUA Yuan-yu, LI Ting-you, ZOU Hong-hai
( College of Biological Science , Nanjing Normal University , Nanjing 210097, China)

Abstract: The growth data of captive Takifugu obscurus at four ages were collected. The relationship between
standard length( SL) and total weight(TW) was described by the von Bertalanffy growth equation. The Fulton’s
condition factors and characteristics of breast girth (BG) and venter girth (VG) were estimated, and the
development characteristics of liver and gonad were analyzed by anatomical observation. It was found that length
growth of captive ones was not significantly different between sexes. The weight of males increased more quickly
than that of females before 2.5 age, but it was contrary after 2.5 age. The length growth rate decreased with the
age, while weight growth rate rose with age before 2.0 and then declined gradually .after that. The result also
showed that captive Takifugu obscurus was fatter than wild ones due to the accumulation of nutrition, both its
weight-to-length ratio and Fulton coefficients were higher than the latter’ s. In addition, poor development of
gonad and hepatization often occurred to the captive ones. The study also explained the biological signification of
the parameter b in the power function: W = aL’.
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1.1 EWHH
BUH 1998.,1999.2000.2001 £ % & 1 5554 &
BYR TR, |
T 1.2 BEA
1998 F 4 AE 2002 F 6 B, L HEFLZE

U KT SR A SR L 5 AT, &
A PTkERMMENRB AL, WERY N
400m® , KB 1.0~1.2 m; FWHE % 0.75 kW K E
REENRE . FEAKAIEERSH 300 m LA
TRBHK,
1.3 RBHZE

B 4-5 A A DKRBBEFRE(R
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1000 Ix); FHEAK LT BBEAER, 8 A FH—
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1 AFEE
3 Tab.1 Breeding density
LR A (mm) size 30 ~ 40 40 ~ 60 60 ~ 100 100 ~ 150 150 ~ 200 > 200
HFE density (ind-m~3) 30 ~ 60 20 ~ 40 15 10 8 5~7
®2 KkEHEE
Tab.2 Water quality index
. A& (mg-L™") KER(T) EH(mg L") WAEE (mg-L™Y)
H  item dissolv::lgoxygen PH ff water temperature amiu:;iglrogen nitrite Irul'léogeu
TE 4R value >6 6.5~8.5 20 ~ 27 <1 <0.1
1.4 MWAHE MR A A KB RAEERBEI (RS,

WAEF AR B4R 4 A i MR i b BE YL B
BEAS 100 ~ 120 B, BB PR | PRl (o o b 1k L)
R FE] (P Bk 4k ) LR B 3 A e B ML 20 ~ 30
R, WA B B R R E B A
PR T, PE R AR 4 5 A EE
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BEER, NI SUBREE %M 1998 FE A 4

1998 L ¥R T BURE A T MEELL 2 1:1.05 ~
1.14, FE3 WP, R EEARARMNME SRS LH -
19.05% ;7€ 4 &, 5 21.90%

2.1 BERE5GKEXEH

W=l PGEKEELRDE Hah w
=0.0065L35 , K W=0.012123"(E 1),
HitEhEERKL, Kb 3 BT/ KREEN
34.56+4.03, MEME N 36.68 +4.57,4 WS HEME N
39.10 = 4.14, WMy 42.62 £ 4.31,

ME 1B E K B[R — < e iy X
F R bR, A N K T A B T A
IR — 4 £ 7 7 B B K T A

TR 8 SR B A R AR T SR E
K, 26.250 +0.600, #Ef1H 21.200 +
4.430, X EEIREH TEHRBM 3 ~ 4 B4,
MU T, FEMGAE/ AKAERXTEAE,
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Tab.3 Measured data of captive T. obscurus born in 1998

R PR A% KA Fiykk AERE FHybkE MEREE  THME HEESE  FYEE
(ind) (em) (cm) (g) (g) (cm) (cm) (em) (cm)
8¢ X jumbers  SL range average SL  TW range average TW BG range  average BG VG range  average VG
1 £ 56 18.1~22.5 20.56+x1.09 232~429 314.44 £ 47.05 14.4~19.1 16.87+1.01 16.1~20.2 18.08+1.13
) 64 19.1~21.9 20.69+1.02 279~433 326.53 +48.52 16.2~18.5 16.92x0.69 17.5~20.9 18.59+0.93
2 2 57 23.9~26.5 24.96+1.17 431 ~558 607.83 +52.97 18.4~20.7 20.11+0.88 19.6~22.4 22.15x1.16
2 61 22.8~27.8 24.89x1.26 330~604 615.37+£63.45 17.2~20.6 20.03+0.9%4 19.1~23.8 22.79+1.20
3 el 41 25.3~32.4 28.65+1.48 647~ 1341 1061.76 + 143.56 21.2~29.3 25.10+1.29 22.3~32.5 28.47+1.48
2 4“4 26.2~31.5 28.89+1.39 673~ 1306 1023.48 + 136.89 20.8~27.6 23.65+x1.84 22.6~31.7 26.46x+1.63
A 20 24.7~32.6 28.64+1.81 639~ 1321 981.45 + 157.99 21.1~26.9 23.16+1.48 21.8~29.8 25.34%1.54
4 g 38 29.6~34.2 31.03+1.52 1152~1618 1328.96+153.11 24.7~29.5 27.33x1.72 28.0~29.1 31.29x1.71
2 42 28.4~33.4 30.98x1.65 1072~1548 1263.13+142.07 23.4~27.6 25.69+£1.85 26.6~31.4 28.81x1.62
A 23 29.5~33.7 31.23+1.57 1023 ~ 1465 1203.26+ 161.34 23.8~28.3 25.47+1.57 25.7~30.9 27.14+1.41
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18 23 28 33 78 . tE RE B .
e andard gt SEAHAR FAR T KRR T 52 S, Mt
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Rk (B 2.8 3), MEREEARRBAE
22 &K@ B ML T 0 M £ 10, TR 2 3 5 B M A

i von Bertalanffy 42 4 77 #1401 A 5578 70 BE 40
KRuoiER BESFRRR, GHELER TR
yy:

luﬁzL, =38.859[1 - 8—0.2856(t+1.6323)]

W, =2597.8026[1 —e -0.3286( ¢ +1.4325) ]3.565
fl&:L, =38.244[1 _ e—o.ams(z+1.s793)]
W, = 2271 .3111[1 — ¢ ~O-3484(1 +1.3857) 13.370
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BN RE, BRI O B AT K
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Fig.2 Growth curves of captive T. obscurus

A:SL(standard length) growth curve;B:TW(total weight) growth curve;C:SL growth speed curve;

D:BW growth speed curve; E:SL growth acceleration curve; F: TW growth acceleration curve

A

B ARAR AT, B AR — SRR BRI
Notes: x — coordinate is time,unit is year(y); —— is female; -+ is male
4 HABRELFE N REEE 3.
x PEREFARMB V6 of badly-developed gonad
Tab .4 Fulton coefficients of captive T'. obscurus S3lF o PRMAWFRWM B of badly-developed gopad—
g’ 29 | = MMA @ of nate T
SE 2 P HIREFH R Do | == RN of mte //,,.‘.\' U x
age gonad develop badly g & ~— - #EB VG of female A Y
mEdr-—--- MR ottt o
1 3.62 3.69 - 23t . ,’,;"
2 3.91 3.9 - £ g a1 | et
3 4.51 4.24 4.18 E 19} e
4 4.45 4.25 3.95 17F -
15 A j I L i 1 j I 1 J
18 20 22 24 26 28 30 32
2.4 MR {k¥/cm  standard length

MK 3 AT E Y, M £ P £ 114 R LA 1 o £ R
STk, AR BN ELEATR, X SHREL

H 3 FRIEBBELR Y MM E AR R
Fig.3 Comparison of breast girth and

venter girth of captive T'. obscurus
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S ENIE ,2 0w Wi A g B /N TR B
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. BESUR J A 4 P (R 14 B, 8 U0 T O X (B
T , DR v 4K 0 B LR o AR AR (R 6)
HEARN D=L/x, BPHEE BWE EEMEXE
KEER g=(L, +1-L,)/L,

Xof A 0 P A AR (R AR R o A K TR B
THEXREA (R 1. W W A 64 M2 H
MAKEESGRKMENMAKEEGFETTY

A, MEANBEESKKNAERKEER
HXHE, XNMERSH W= o RIGHKE
BEXRAFTBNELERE -FH. AKEEXR
S, i b 1E Y 3.370, ME £ 3.565, B RES 3
BOL N T S A E I 3, FHARANEKE
B TR RD BRI i A KRR TE B
VI AR .

AT, 38 2 X R B A A X A S B AT
ILEET X — S, T ERB b ENENERE
BARMET A HEHEH

Faf BB, RN ERK SEAE K EE G HE
XEFBTFERRSHE XTERSEHYIKAHE
R ME %,

®S5 1998 EHEFAMOTH TR R ERER
Tab .5 Data of liver and gonad of captive 7. obscurus born in 1998

LI o S Pt PR gonad
i iation i 1 cm g HE(g) %0 HE(g) K x 98¢ )
differentiation index numbers body length body weight sex weighgt appearance weighgt (I:ngth in\:v:(dtc;‘)‘

R R E¥.BHEA, %:(8.8~11.0) x (4.2~6.2)
%ﬁ,ﬂiﬁ%ﬁm 9 26.7~31.6 675~ 1125 2 64'7.“107'85)%55}%%&3?%@&“ 75.7~185 E:(6.8~10.4)X(3.7~4.7)
WEEEBRRED 3 25.0-208 650~95 ¢ 76.8~92.2  JEBEHS 9.0-43 =:(31~3.5x(0.8~1.2)

£:(1.1~1.5)x(0.3~0.5)

PR B ) EF,EHEA, DR #:(8.6~10.6) x (4.0~5.9)
‘D O 11 26.6~30.9 685~1165 2 72.1~107.8 PO 68.3~164.2 £1(6.9-9.8) x (3.4~4.3)
IR AT, ) , %:(3.0~5.1)x(0.4~0.9)
[ 2 24.9~31.1 645~1025 4 71.5~102:4 A s As S 1.9~3.4 B0l.4-4.2) % (0.3~0.6)

Notes: (Dplump beily, obvious and soft gonad; @hardly felt gonad; Dobvious and hard gopad; @tess plump belly, hardly felt gonad; a.normal,

wax yellow, a few with slight hepatization; b.hepatization; ¢.normal, wax yellow,a few with slight hepatization; d.hepatization

&6 FADBLUFHTEMERAXNE
Tab .6 Calculated data about breast girth and venter girth of captive T. obscurus

HEREFTAR
. poorly developed gonad
K BRMEX K2 EEEN BER BeMy KK RKHEX B EeaY BER Eeax hK BR ER
(em) AKEE (m) EEHEE (om) EKEE (om) AKEAE (om) £KEE (om) £KEE  (cm) (em) (cm)
SL RGSof SL BR RGSof BR VR RGSof VR SL RGSof SL BR RGSof BR VR RGSof VR SL BR VR

3 £ male : 73 £ female

EiE
age

1 20.69 - 5.39" - 5.92 - 20.56 - 5.37 - 5.76 - - - -
2 24.89 0.20 6.38 0.18 7.25 0.2 2496 0.21 6.40 0.19 7.0 0.2 - - -
3 28.89 0.16 7.53 0.18 8.42 0.16 28.65 0.15 7.9 0.25 9.06 0.29 28.64 7.37 8.07

4  30.98 0.07 8.18 0.09 9.17  0.09 31.03 0.08 8.70 0.09 9.9 0.10 ‘31.23 8.11 8.64
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Tab.7 Correlation analysis on calculated data
about breast girth and venter girth of captive T. obscurus

)

m
itemE ki S5@E kK HHEER kK E5m% kk5HER
SL and BR SL and VR SL and BR SL and VR
ol RAB 0.9538 0.9849 0.6528 0.6584
25 HRER F AR iy FEREAR A1) o W% 7 B W UK 7

St F 3~ 4 W, FI T B (R, P B R
B B AT B0 4% ol B A K 0 JFF R, 2 R )5 O A
AT PR R B , MR TS B A R U S B
BT, 2R E R B, A AR IE RN (K 1),
WA T RS S Bs., RETARE
o, MR TSN B R RARTEERE,
PROFER R A8 it 200 K, A FA K KT, N
B35 R PR, PO IR R I KL, B % BT 4% B
AL F/NE K3, BDSR 40 TS A K £
WEETZH SEELIY, 2HRESR, 0ER
BB . '

M 1998 FRE, AP HEBREAERARE S
5] 20% , 134 B 3504 R RS SR 7 SRR & BRI e
2, XA AR B AT A T 5 T AEHE L 2578 BLSh i

FHEZ— BREEARBIH T XA

UREE R BE | B BB 5 46 b 1 B AR T b £ PR AE
BB MA (3R 3.3R 4) , XA A T AR A0 W
MR 2 E R, Bk B ARB TR R
2.6 FBFAERSRRTEE

fB¥) 1998 EREIA R B, 1 ~ 2 8 SR T RIS SU AR
FHFEARKE R, EH6 . RS, BRR.
3 ~ 4 W% IR 7 B G 0RO T A K, o 4B IR Y
3/5 ~4/5, ¥ 2/3 GBS, EH PRSI 1
~2 BMATE,30% ~ 0% 1) 3 ~ 4 By MERFARRF
EHAHGAEN, KENMHERARNZ HESL
WEHSEER—F, A4S Y MBERERTE; DI
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IR EOHREFTEH - PAREIWE,
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AT, B FFHEABL

3 /NG

LT, SR RIRE SUR Oy B I R R AR G
PR ;2.5 B AT, A A (R IR K T MM,
2.5 B JE UM BT 5 1A A K T E o 4 6% Y 38 KT 2
BT R, T P A R R TE 2 18 A 0 B AR IR B 3 R
TG 2 38 K, 2 W& )5 U 45 6% B4 38 K T T 5 B AR
BAEKMRSERERD, WHEGHNBEEERS
VB A R AFTE R YT A DG 5 IR AR BY S SUR U7 B0 AE
WEXTFEAR, XZHEFR RN EHN, XFH
WRHTAFEEHEEREREZET R R AERNR,
B B Al A7 A Y SOR Jr A T A B R
6, BOAT A3 F B R e e A T B AE AR
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