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WE: AAMNEEAZILAGT, AT EARATUHRER TN EARE NEFMEY, TR
THERTSHT RENEK AFRONESRE. GRET FREAXFONMHTE B
Hfre e e ENREES AR, BN BEE T AR, KEH 1T A
B, EHE10.0~13.5 8% 20.5~26.0 CHHT, & @ fH35d TR T AIHFEaEE
hEMWRKE, HE, a5 eEER T oM emaA 2 NRBEH, BWERKRAA
I g AR P A A R KB R AL A R R AR A A AT R AR AR,
AW ERT MAKT EEATTREEDRBWER, WRAHET T F# R fmE R
HMHES AR, EUEFHTENEBTEKERE, 4 3.18%/d, FHARENERE, %
13.31%/d, 2K 5 A RREH R E R KA X (y=ae™), LHKAEEHLTF LK
HEAFHEN ToEMmRRERMX(y=ax’), HALMNBEAELEY 16 ~17 Bib LK
10.0 mm fr 16 ~17 H 4% 10.5 mm, 74 &/, ALK EEHAEKET2K(b>1),
BREMNMER(b<1), REFARER BN LSHEAR T4 BRFom, RA S AHHE
RAbd, ERFFR = % (5 ~7 ind/mL) ; XA o, B 5] 42 10 ~ 12 B # 4 4 ; T3 &[5 4 20
B AHEEEGRERAARNEGBS B8), RHAF A RAFES, REH E A7 68 M5
KW HEAH; THREA; Ak KF; T

FESZES: Q954.4; SI17 TERFRIRAD : A
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#rf' NN ek i B S (T2 3
B AN TSR S50 22 R 2R B2, AR Bl £
K ARG 2UR R L i T R Rk
IR IR, M 20 T2 70 SRR I, BN AR
JRE T AR 7t N T B N 7 B, 0 AR AR 7 il
( Takifugu pseudommus)'" W 5 7R 75 i ( Takifugu
obscurus) " LTHE7R )7l ( Takifugu rubripes) ™"
WA J7 8 Takifugu bimaculatus) ™' HUKEAR Jy o
(Takifugu exascurus )" | 5 B 7= J5 fili ( Takifugu
ocellatus )™ F % 4 K J5 #l ( Takifugu
porphyreus)'® %5, 2001 4F JF U, 45 ¥ A D5 i
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Yia, ¥ B By Br (18 fa Fh ) B3 %58 i AIK
(30% ~40% )", 3 ™ B 75 3 44 4 43 7 i 5
BNV R JE . AFHEf A K R B AL S
BT E, i T O A 28 R A AT
Ja TR oAk A7 HE FIE N A5 I RE J1 A PR, X 34
B AL AR R U SR T R AR Y L HET,
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TR T A S aE T EE R R TR
BREMVIL L, BANESRERIT RS
(9000, 5 A W M AE & NI 25 8 T B Bt
AT A 2 A KR BT AT AT
HE S R A KRR R T T i T 28 5 AIE 7 i e
SRR A i A e B Y A
I, BF 5035 8 4R 7 B4 RE TR S R B &
BB BERIAT N A SR KRR, 0 T8 S 477
PR ARl A RO R A R
A SR S, T I G Al 2R 5 Jag £ 2 ) BF 52
HHEEERMELE L,

1 RPR i

1.1 ##

2009 4 3 —6 J A& bR TS B B Fh 4
ARHC R, FEAT T4 B AR 5 il 4 N T B AE A
WP AR, A AR E ik X
3 (0.3 hm®) 8 H IR AT — A, I N AT I
W E IR RE SR R B 20 ~ 30 ind/m” | 3R 5
P S P DAL 3R PN PR SIS AR O B, e
HAXN LI G R, &3 E W BoK B K iR
20.5~26.5C, ¥ #10.0 ~13.5,pH:8.2 ~8.5,
DO:4.0 ~6.5 mg/L, {560 FH £ 7 2 BCH B A
PR BB
1.2 7%

RS Kl 0 H ko W IEAT 0 %)
HAEAT(0 ~35 HiE) o X [ — b i E 47 %
ZEMEE . 20 HHEHI, A R IBORE 13, 43 U B LI
FE10 520 HB )5, 58 5 R 1 Ik, B 30
B o BURERTE] A 15:00 A4, BURE IS F MS-222
JRES . BT (20 HEHT) , >R A Olympus A= 2
T A AT USSR M 48R J5 (20 H
W I ) 2R R RO 5 £ A 2% 30 40 K B, FH $hchd
AL EL 0 3 o 1B R A 300 2 HA R
200 5K . A5V AR 5 B IS % W B A Y )
327 K18 =19 ] I J5 ik, R IR ARy
Ml ) S VEAB A
1.3 HiE4aE

A %038 F, mean = SD &7~ , F§ SPSS 13.0
AR, FZAPE R Hr K IE S B % AR
KA A KA RS BT AL AT Mk 5 4K
MIRFR o AR & A AR A= K B B, T L)
Praor It ARAEKBBN S A A a b {H1

BRI A IR L R A R A I 1
FEFT A Bl I, L R? fe KA b il 26 0L A 1 b
e, SR R

SRR EEKE . SGR, (% /d) = (LnL, -
LnL,)/(t, —t,) x100;

K5 H I EBUR M O R R AT Foe g
L=ae";L=ae™,

JLRT R R s 5 4 K i Sk A K 7 A
P=al’;H=al’
AP, L 2K (mm), 2 Hig(d),D 2 Mk
(d-C)BURITHEZSZ3Cwk[24 ], P ZATHT K
(mm) ,H 2 (mm) ,a.b #2545

2 4

2.1 ESEBESTAESFE

GV AR DT S AT RE R R HOE AR RHIE |
AT 2 PERY AR AL, AT A3 T F (0 ~ 4 HIR) |
JE (5 ~8 Hil%) AT WIHEMA (9 ~12 HiB) |
rhEARES (13 ~20 H &) 15 BIHE (21 ~35 H
)5 BB,

AT A AR S R O ER
B T IRt B AN AVE IR . BB, B SR 78
BB TE B, £ R R () 0 BER KOG 12 18
T BT S R Pl (H B TE SRR ) L3
55, B EEOR AN, BSLHBLAS R, 7 i
SERME R NNIE SNRIRG B R B, 1 faRE
FBNKFUEBN , I A DB e A% N
P B MW A SRR . Pyt 4 d.

MsAFE 0 Hil%, K (21.20.7) C,
IR 0.00d - C, 42K (2.75+0.07) mm, JTH{K
(1.45 +£0.06) mm &5 (1.12 £0.10) mm, JJL 77
%024 ~26 Xf, 4 5 iE W, WS I IR €, A 5] 17 A
BTG AR TR b, DY s R K R
BT, K42 (1. 02 £0. 06) mm, 45 7% (0. 96 +
0.04) mm, Bk NTTE , 250 BT 3 AR, o1 e
WA RBCR B R IR R I e —
MR BB, B — R —/, a5, s
W1, 8 A, BTSSR TS A AL A ; 68 5]
i, H SR ER A A 2 RS CEIAR-1) o A f8 il
ENTF/KIE, 18 S RE ) ANGR Vi UK i S MR @I ) 7K Ifg
BT, R IE 1218V AR

FagssEm A 1 Hit%, KiR(21.5+0.5) C,
R 21.35d - T, 44 (2.91 £0.10) mm, AT{]
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£(1.54 £0.09) mm, &5 (1.16 £0.03) mm, 3k
g ANOP B3 AR, B i B RG] WA R, R
R B RS BEVR R B /Y M g A 1 8 1
L1 B2 S e O ol 115 2 BB A o ST | S (S
BT TR At bR A S B, 206 A X T B B AR AR
A L () I (EI-2) . A ZHRbK
IS, Ref Rl B R R B A g,
grad 2 HiR, KiE(21.2+0.7) T,
PR 42.70 d - C, 4K (3.05 £0.09) mm, LH]
£:(1.61 £0.08) mm,{&(1.14 £0.07) mm, R
#£0.31 ~0.32 mm, JPEg PRS2/, L5 A2 R,
TRA R, 112075 0.22 ~0. 23 mm, 1358
0.31 ~0.32 mm R ELRELAE VR, 1A R BB, X
ARG AT TR IR B By, BERE, AL
K, Wi 1) J5 A, 4 0. 40 ~ 0. 42 mm ([EIRR-3)
Bl R 1) TR A7 I REAE B BB AR (8] BRoK S
e gy, [ I , A7 R I 45 B K AR b 1
JZ2 , F MRS A B[] B ksl
22 RF 2R 3 Hi®, K (21.0 =
1.0) T, 63.80d - C,4K(3.26 £0.05)
mm, TR (1. 69 £0. 05) mm, &5 (1. 16 =
0.08) mm, AT w4, A ARG s E, 0
2095 0.44 ~0.45 mm, 12455 0.31 ~0.32 mm, 4
et £ 1 0 1 1 5 FIR BRI 38 A 201 €0 i —
AR s Wi i 65 2500 1 (R R4 ) o i Re A B &
BT A 1) W S8 A B R I ] A AR A Bl I 1
Az 3, R BE IR R
Feded 4 HIR,KIR(21.7£0.7) C,
I 85.15d - C, 4K (3.39 £0.07) mm, IL{{
K(1.75 £0.04) mm, {& 5 (1. 18 £0.05) mm, 5
TR TR BB o e WS, TR AR 5 A8 K. IR BRK R
B ota, A, H KGRI ok, #1298
B W kA2 i B G20, IH AR RIS B e, L)
(R A, A ENEEHES (BIM-5) . 90% L
FRfF IR R /AN RIR) S BURE 4 e it
(0.2 mm x0.3 mm) fFERH a1 R
BYE 1R AR AR E, fffa
TG ShRe I W AR, 30 B KRS, faikhe
RN (a1 G | o € NG S
BT E MRS IR R AT P
Y BHFE RS e RSN B SR A . By
BORIR A E IR B AT YRS L BN S i B SR
FENIP ALY . ], 25 BETE AL, & 5 TF 46 53

fbo frfaFEEER A, E2E 3 TR+
2, G BhRE STt — Db B R, T
)4 d,

BRI 6 HiR, /K (23.6£0.6) C,
FUE 130.8 d - T, 4K (3.51 £0.15) mm, ALR]
£:(1.95 £0.10) mm, {5 (1. 32 +0.14) mm,
BB/ A AR B B R LA — 2
il i sh B 2 bk (B RR-6) o A7 G shEe
Wl aag, RN a7 Hh, R By
hn RERR R L AVRE G R Ae b, s B e AR
MR KL, R P, R sy T
IR

(R VT SRR 7T HEE, K (23.6 £
0.6)C,FliH 154.40 d - C, 4K (3.62 +£0.30)
mm, AT HT K (1. 98 0. 25) mm, A& (1. 34 =
0.33) mm, f& R 65 B 0] T 75K, B R 6 D
FR IR B L — 2D B, R 3 K A A3 A LR 6
R, CLRMERE MR (BRR-7) o

WUR 548 8 H %, /KL (23.5 =
0.5)C, B 177.95 d - C, 4K (3.85 +£0.20)
mm, AT {4 (2. 14 £ 0. 15) mm, {& 5 (1. 38 =
0.19) mm, §P 4 O 28 W58 45 R T i b 31
BRI ISR AR B S 6 2148
ILWLA A4, LS B RO GV7 BL 340 R W
RI(EIM-8) . FEE SR ML E A1 i 3 fg
J1iE— 5 s, IR B AR, R/ R
.

WS MNAERTELEBUNER )R
HE L, BEBr B B R T R EE TSN L
| AR LEE L, AT rae ) W e g, &
BOG NG B oK AR )2 O 3 AR L4
k. B4 d,

W LR A H AL 9 Hi, Kifk(24.5 =
0.5) C,fiH201.95d - T, 4K (4.16 £0.35)
mm, T HT K (2. 40 £0.29) mm, A& (1. 62 +
0.2)3 mm, 15 HF6E 2%, T8 B g ) 38 (1] hie-
9) . REHfafaet & w Bk, Kb it —
L,

PR A R I 10 H %, K (24.5 +
0.5) C,Hi1226.45d - T, 4K (4.08 £0.35)
mm, AT H{ 4 (2. 35 £0.25) mm, &5 (1. 57 +
0.15) mm, P H J5 3 H B, [A) B 21 B FL 2 B ([
Ji-10) .
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RETRA 11 iy, KE(24.5£0.5) C, 15d,
I 250.95 d - C, 4K (5.05 £0. 70) mm, AT B & R 25 Hig, KR (25.5 =

K(3.04 £0.46) mm  {A5 (2.12 £0.31) mm, ¥
fig g S5 0 AT B, RS AR R .
fig JEHE RSN EE A I (EIRR-11) .

RBAg sy 12 Bk, KiE(24.5 £0.5) C,
FUEL 275,45 d - C, 4 (4. 69 0. 63) mm, JTH]
K:(2.77 £0.48) mm, {A (1. 92 £0.36) mm, &
EREHE I _FOMAS . T B R | R B B S5 B )
J9:10.8 7(ERR-12) o

M E WA R &L T
B Bl O AR 0T K, 3R AE R R B
S BB SRS B SR IS . BB B A
B, A 10 ~ 15 mm (EFR: A7) , B4 AR
M) & 564, IR RE ) W G o, IR fa
IR AL ET . A B, Al B AN KK
R Z, FEEE RO PR BRI B AN RE A
TrEY., Jint8d,

WA F TR 14 H#&, K (24.5 =
0.5)C, i 324.65 d - C, 4K (7.64 +0.71)
mm, AT fijf & (4. 87 £ 0. 55) mm, {& & (3. 48 =
0.38) mm, #5 6 JEE g GE 5805 ) 10 11
11, itk E 84, S sl 3ok, f AT
IR, BRSNS O, BT &85
53RBEI (EIRR-13) o (i F i B ekt
Z I 28 IAE B e, fa i et B BRI S
[ REM A BEF BB, MR Z . R, f
H IS BN B BE e i I s A

SR FH TR 20 H %, /K (24. 5 =
0.5)C,fHiR471.65d + CT,4K(13.61 £1.09)
mm, T Hj & (8. 45 +0. 68) mm, {& 5 (5. 42 +
0.61) mm, 568 & T 564, 15 68 G g | R g 05 4%
B 14 12 11, SR 5 R UL S g SR 2R
R B Im, RSN R, B R S (K
fiR-14) o MERERRE RBIB R R MB A, A
G2 B N R 2 11 R N PR b S = S
P&},

s NOAFTIERE LR, M
AR E FEED TIRRBELIE . S B
B E B RAIRE R 2 IR AE Y S N TRE A 1)
D ENRENL e VA 10b/ N S w82 i W N VA S
R T 564 PSR, T iR R B LA 1R
b, 0 R JE, TE AR IE R R SR A R Dl B

0.5) C,fE598.65d -+ T, 4K (16.12 +2.03)
mm, AT {7 (9. 82 1. 22) mm, K& (5. 75 *
0.47) mm, f RSN Sf 6, BB A9 m B &R
i KB e (BIR-15) . AR REsR & KA
R JERELR KA R RS,

el 30 Hig, KiR(25.5+0.5) C,
R 726.15 d - C, K (24. 56 £3. 06) mm, IT.
B (13,74 1. 62) mm, & (7. 38 £0.92)
mm , R AN , 8 AR — A RBE, SRR
WA (B dig I ) 45 3 —A~ [BUE SR BE, 2 68 4 30
W, AIRE IS e (EI-16) . fiiRE
TR CAY) ERE YR S ATFER 2 B4, [F]
Ao B/ B EGE TE N TBC A 1R, fa 8 23t
A B T, T R A A
e,

Eaed 35 Hit, Ki(25.5+0.5)C,
I 863.65 d - C,4K (28.74 +2.05) mm, T
£:(16.18 £1.17) mm, {£% (8.48 £0.84) mm,
ARBISUR B ot 4, R B s, R
IR B e i [A]  H BA v f, SR
[T £ BE B £ A8 R, T ARAR K, eI A AR TR (B
05 UATEA —FE (BIRR-17) |, ik A L4
W(h¥) o MG E mBR A TEA 1R
[ A ) 2 55 € B, b 2 2 7 0 0 19 e A
i S
2.2 AR

ARERERL  AHSRTEENREAK
BN 6.71%/d, FiAfF (0 ~4 HiY) J5frfa
(5~8 HI®) HIHHER (9 ~12 Hi) (rhIBIHE
(13 ~20 HE) JEHIME (21 ~35 HiR) & BBt
14 KR e AR KR AT 5. 27,3, 18,4, 95,
13.31F1 4. 98% /d, H v J5 W47 0 By Bt & A%
(3.18% /4d) , W IARE A B Bed i (13.31% /d)

AKkEARERBNXE SRS HBK
TR 35 S A8 B R BOG KAR DG, R0 L =
2.415" "M (K’ 1) ;L =2.539¢" P (& 2) .,

ATk hsE AKX A NLHT A
HeRE KA, Itk Sek 7t
K4S e B 16 ~17 H i 4K 10.0 mm,
TEB AT IR R AR T 2K (h=1.1881 >1);
BisE AR AERK B8 T 2K (b =0.868 3 <
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1) (13) o P 5 4 K St e K45 i A £
16 ~17 it 42K 10,5 mm 7545 28T, s A K A =
TR (b =1.193 >1)  Bhei)a i m KB

TR (6=0.6096<1) (K 4),

—

i k- (1] ]
Bid ey akd

Bl HEFAHLKEERHXER
Fig.1 Relation between total length and
day old of tawny puffer

[ "
s =
-
R
o
4= = o
L =5
__.‘-
I
J—
-l Rl ] a1 §iEs
YR vl Te e Ly i

B2 FEFRAHEKSRENXR
Fig.2 Relation between total length and

the cumulative temperature of

tawny puffer

sk wripik

Ly

B3 FEFAHAMKSEKRE
ERKHERTRAHRENX
Fig.3 Allometric growth relationships
between pre-anal length and total

length of tawny puffer

1=

W

Tl b

B4 REFFHESELKRE
ERHERSBRBEHRIEN
Fig.4 Allometric growth relationships between

body height and total length of tawny puffer

3 Phe

3.1 ZESBMEEMENITALES

A RAIAT TR LT MBI F, RZH0#
HUTO I EEE R TSR T I
PR R0 2 K B B IR BB S R F 517
HAEZS BRI TE . TSR AL I 5E
ARFEAEPERERE A7 o A B AR A A, T B T
BN A E e 4, SR B B s BEE A R 1 R
7, M UK A AE 118 AP ik s SEEAY KA L
R Tt DR B AT BE T s U 8, B
AR AR B AT O, [ PR R T A AR
ARIBLER . AL RIS T A P, R X S SR
R — R LR SRR AT R 5 0 S A S B
B ERE "™ FEWF ST L 44 ( Pseudobagrus
vachelli) i) & o0 W 15 1T % 4% 5 B Be iy
7 B A5 0 A 252 R DR v o 8 7 B B i
FRARAY R EUE A 15 T 1o I, AR OF SR 5T
A HEAR L F -, B AR SRk 32 2R 4
AT oA A= A MR T PR SRR R
3.2 fTAESEEMEBEERER

VAR TT B RE BRI 25 AT 0 R AT
RIS, FEERIAETT O T ASR AR T S
[ VP £ P 5 R 45 S B T A

AT T P 85 B8R T
IMBAR BRI O (7 O3RN
535 gl B8 Ty ok E A6 LT 1 A PR DR /)
BN AR R B, 4 ARy ATt F DB AE 4
SN C i e R e VA o SR e )= A R
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55, A TR R BB, 1 H., A RN H
2455 0.31 ~0. 32 mm) , F¥ FRDELA 2R S B
TRAVE A, [F) I AR5 A B — e B
(5 ~7 ind/mL) , A REOR UE £ Hy 9 P8 14 78 57 )
HMIEPEE SR IR, B I B B TG R, B B
ARIT S T 11 AR /)N (35 B 1 280K 5 2% 4
( Oplegnathus fasciatus ) "' | % #F ( Paralichthys
olivaceus) *" FAMLL (HL I 8 HLYT G £

HARBRARVF 2 I R R B W BOAR AR
PG o AR AR D7 b OB £ 1 HRR F 5E
WA (14 HiIB) , A 21K (7.64 £0. 71 ) mm i},
AR B 584, R BGEAT N, &% A
it G, X e 1 M A A TSR T R R &
TG AR A BIR AL AR T B SR
Jrft SR e T g Ay R,
G AR A IR EUR S BT A ML
MRAEAWT SR A P i R v, AR A
O DT 3 o BB 7E 12 ~13 H i, il i
R A 1 2 2, Wl 2D AR R S L2 5 TRl B, ok
TR 285 BE AN R /AN, /0 £ 1 AL T ILIRR 2
AR T

I I I TR 44 B 2R il £ v T R S RO R A
HEARN . 44 8 AR 7 R 30 £ B 3l il R RE
T B S U I BEBU , AT S g R 3
IFIALE 20 H & (A7) 224 HE I, G N f
421 10.0 ~15.0 mm, 2% 6§ % 7 56 i, 16 8 &
Bl S 0 0 3K 5 AR e Y A A 5 4 R A
B S5TEHE " (4 ~5 HR T A, x4
Tt B AN [ e 288 198 £, P 0T A1 LR 5 1) 3 1 B T A BT
A

R G I R B b B R AR A i G
BRI . A AR T B N TG AR 7E 25 ~
30 mm (- F) , B ET RNV R, A AL
AN R TE RS B B BOA SRR AN B 2 W), 23 Bk
FEIGR , X 2 B AC SR IE ARG T2 X Ao
BG AT E U A k. BT, BB S
AR 7 AR T B NI 0 A R A AR H AR
C & | 0 T R0 .
3.3 AaHEKEHARKRRENXER

A K G AR PIAR ™ R A 5T
TEWFF AR K S H IR R R R B0 A K
HRURMOCER , X T RE A fa i A K 5 50 bRk
WE SRR R . MR H, 2K 5 HER &

BUR Y I BRBON KA, XSRS E™
W52 FAR R

FMTE 1L ~ 13 Hig 2K BACF RIS £
(1), e 14 ~20 Hig K m FiIlA ML, X
St FAE 13 HESES, A BT T 4 thsi i 0 5
P, ot Je fa i AR B o, X B T #E 13 H
BT F A R R T AR G AR B AR R
S3 UL, IX SABFFEN BARR A RIS UESS A — 3
[, 7E 35 A, Al &K AR T HE, X &
o T A B TG R, AV 2 MR SO R
B R o X EeZE S AR X B B A K
WFFR L5 (FE 13 ~20 H /& 5 o W HE By B, f7
RAE A KRR YA

G AR T EATAT ARE AR R AR T AR
A ER A B SRR (v =ax”) | 15T
ATRT AR AR K T KA K, 3505 WAH R
PR A T s Y 4 Rt S I BE S 4
SARL

25 LTI RO A WOR Ty AT A 4 H i
FEETE, SR AT S BURR G R 40 B, TR p e %
(5 ~7 ind/mL) ; S Bf 43ths , BSF[EIAE 10 ~ 12 H &N
45 NYEETE D 20 H #7547 ; A 0 i B G A 1
BHE (35 HilE) , L0 5 HIRFH -

fEXFEBAR TR LigERE A B
A I8 ST REJE KL MR AR Y
HAEPRIKRZ L REAR RERG X8,
T b — 5t B

SE
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ER FEFRAHFHEERF
L ApArf; 2. BHJG 1 d; 3. IMBHJG 2 d; 4. MRS 3 d; 5. AEIG 4 d; 6. MKE 6 d; 7. )5 7 d; 8. K5 8 d; 9. HifEJE 9 d; 10.
BR)5 10 d; 11, BE)S 11 d; 12 S 12 d; 13, HER)G 14 d; 14, HI)S 20 d; 15, )G 25 d; 16. )G 30 d; 17. B35 d, 1 ~
8 P fFRL:0.2 mm; 9 ~ 12 EAYFRIL:0.5 mm; 13 ~ 17 EIAYFR ;1.0 mm,
Plate Larval and juvenile developments of 7. flavidus
1. newly hatching larva; 2.1 day after hatching( DAH) ; 3.2 DAH; 4.3 DAH; 5.4 DAH; 6.6 DAH; 7.7 DAH; 8.8 DAH; 9.9 DAH; 10. 10

DAH; 11.11 DAH; 12.12 DAH; 13.14 DAH; 14.20 DAH; 15.25 DAH; 16.30 DAH; 17.35 DAH, Scale bar of 1 —8:0.2 mm; Scale bar
of 9 —12.0.5 mm; Scale bar of 13 —17:1.0 mm.
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Growth ,development and behavior ecology of
tawny puffer ( Takifugu flavidus ) larvae and juveniles

SHI Yong-hai'?** , ZHANG Gen-yu', LIU Jian-zhong', ZHU Ya-zhu',
ZANG Wei-ling®, WANG Cheng-hui®
(1. Shanghai Fisheries Research Institute ,Shanghai 200433, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The observations on the post embryonic development of larvae of tawny puffer ( Takifugu
flavidus) at each stage have been made. The photography and measurement were carried out on their growth
development and behavior ecology. The results showed that the post embryonic development of tawny puffer
could be divided into 5 stages,i. e. early larva stage,late larva stage,early juvenile stage,mid juvenile stage
and late juvenile stage. Each stage consists of several periods and there are 17 periods in total. The post
embryo development lasted for 35 d from newly hatched larva to young fish under water temperature 20. 5 —
26.0 C and the salinity 10. 0 —13. 5. There were 2 key periods of fry feeding habit changing,i. e. initial
feeding and ingest artificial feed, and followed by the sequence of feed, yolk, rotifer, Artemia spp. larvae,
medium-sized cladoceras, large copepods and cladoceras, benthic, shrimp larvae and artificial feed, etc.
Habitat layers of fry are transferred from upper and middle layers into middle and under layers in the water,
and their behavior underwent horizontal swimming, cruising and feeding cruising around the pond, three
types of swimming behavior. The lowest of specific growth rates of fry were at late larva stage(3.18%/d)
and the highest at mid juvenile stage (13.31%/d). The relationship between total length and day age or
cumulative temperature could be fixed to the exponential function (y = ae”™ ). The relationship of pre-anal
length or body height and total length could be described by allometric growth model (y = ax”). These
growth showed two different stages indicated by inflexion points, which appeared at 16 —17 d,total length
10.0 mm and 16 — 17 d,total length 10. 5 mm, respectively. Before the inflection point, the growth of pre-
anal length and body height were faster than total length(b >1) , after the inflection point it was slower(b <
1). 1t is recommended that the larvae of tawny puffer should be fed with Brachionus plicatilis ( S-type) with
5 =7 ind/mL at 4 days old, fry density should be reduced at 10 —12 days old, fry should be transferred from
indoor into pond outdoor at about 20 days old and divided to breed by sifting when fry can ingest artificial
feed(35 days old)to improve the survival rate in tawny puffer fry rearing.

Key words: tawny puffer ( Takifugu flavidus ); larvae and juveniles; growth; development;
behavior ecology
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