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U Rk

1.1 SCIe#t R

2018 AE 2 2020 4F 6 H , 1E)  ARAE WL AR
W I SR R R AT T 2 N T F IR
5o ML AR TR Bk BE B 550G 3 B DL R R
et , fEFESNKIEH (100 m®) ki E .
5 LRH-A; Al HCG fi# ™=, M fa 1 49 5 &
LRH-A; (8 ug/kg)+HCG (1200 IU/kg), it i i 5t
HOMMERAY 12, RN ESY 10~12 h, BiEeEA:
B JE BTN B R A, SR RO IR L U K A AR 2SR
M55 AR 00 . ZRE BRI AR i ik S T
500 L [ JE ¢ A A v s Ak . AP s, B
N 56 7 2= 2 /K JETth (5 mx3.5 mx1.5 m)
TR R, R RS 4E SRR A O RE A E R
% W (Brachionus plicatilis) . (Artemia salina)
T RIS b BB B R Ok A A
1.2 XLWHE

& Bs B H LA Y 5 48 05 f0 R 1% 77 R
], AR 77 B 32K 5 F G UORE , IR IR B T
FEILN, 7E Leica DMS00 i fift s T iEf T4 22 15%,
RO BRI G 30 K2 LA b, Bl sk 45 I AR
KB WL SRR S i 5, I 34T i .
WE G & B B RT3 L 50% L EANMR R B B4
107 B4 B[] Sy A o

MEJE & A IE WIIAT fa IF I e R
PEHURE, BRELL 20 B, 2440 mg/L T & E
FREE S, 4% 2 B W [ E - 7, 7E Leica
TL5000 {40 2 3 8% T XA [6] B 847 H#E £ 1 T8 25
FROE RIS B R B 15 LT Mg A e 5%, Jf
XPHARK D IIEERKAE . WERERARRKE
PEATIN RS A M 0.002 mm,

1.3 BESEGRLE

i F Excel 2016 H X £ WUE 25 “# 48 bR &
PEATIE B o M, T AR B0 ds DLV 3 (H bR o 22
(mean+SD)E 7, iz I A [0l )3 70 My 69 77 12 4
B Al £ L B B (0~50 H i) AR AR
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#1009 75 7 5 ] Photoshop 2020 4K {2 i 145 A 1
R . PR HE
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21 HEBREE

T 0 2RI AE KR (27.040.5) °C. #hJE 29,
pH 1 8.3 f 414 F i i} 26 h 30 min Z F Ak %,
FRAE ARG & & R AE, AN R E R R
RAETF . R R ERR. WA, BE
TV B B4k RS 7 A B B3k 24 S BHA (R 1),

AFTIE ZKIABREKIE, TAiEY,
HER 1A, BRE BN (BT -1), BRAZ (1.245+
0.065) mm, JHER EL 42 (0.325+0.027) mm., 5245 b
TEHEK HEEE R 1.019 L B Fokm, Ty
WA —RmEk, 2P T, ML
MRS, T AR AZ RS B SR MR I TR

AR 2Ry 28 SR R
. %Ki 10~15 min, 1 309 T W 2L 5] — s
MR EGE, JRA T ST, IR &
BERL B WY K, 2K )5 20 38 min ik ] & K ¥
(B T -2)0 BEJE WAL TR e = A — 43 2438, I
] AN R, 12 min J5, BREEZEh 2 XA
A (T -3) ZAEJE T hbf7 58 2 kB 3,
T 20 B TO0ER rpr e B 58 1 R S T AR A
585430, TR 4 A K/NFERL 40 i (BT T -4),
ZAEE 1 h 18 min EAT55 3 R4, 25 1 R4
ST NS 45 5 2P A TR A 4, R 8 A
TR . K/NBE A 22 S A (RIRE T -5). 2K )5
1 h45 min #1755 4 R, W2 5% 21k
SYREREAT, TR 16 NMESA AN (K T -6).
W16 ZHREIA LA , AR A SR, dAS e 4
W20, Bl 20 iAo 2, 0 H 35 2 AR B
oM AME 1T, W22, i
AZ AN (BT -7),

EIEME YR gk 2L B AN, A
FLIRBM AT, 52455 3 h 15 min, 78RR &AL
MR AR B AR, UEA IR (AR T -8).
BEE AL, BRI A ) o & J,
U2 5 B R R ATG S % 0 A0 BT L il A A T
£, TESZHEIG 4 h35 min $E AR (BIRR T -9).

JR A RE B R A % A0 4k 4 1) R )
W maE . AL, EZHKEJS 5h 55 min, #B4)
0 M AE T AL R E 9 6 8 B IR 1 40, IR G
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Tab.1 Embryonic development of R. canadum

JIEfR R B A SN B ) EERHE
stage of embryonic development time after fertilization developmental characteristics
ZHEGR  fertilized egg 0 BUERTE, HA—MNHER(ERT -1)
JR#EF R blastodisc formation 0 h 38 min B KR IR B o B, T R MRAR (&I T -2)
2 43y 2-cell stage 0h 50 min RS H, AT A X240 (B T -3)
A4 4-cell stage 1h 0 min F2RAH, RIS RRAA XS A0 (B T -4)
8 AU 8-cell stage 1 h 18 min B3NN, TR R/NIEE Z R A (=R T -5)
16 4AI  16-cell stage 1 h 40 min F4 W H, RIATEEA M 4 f(E R T -6)
ZAMA  multi-cell stage 2 h 25 min MM FFER R, RN, BENE, B2MMmEIEM T -7)
I FERM  high blastula stage 3 h 15 min AN B BRI, AR, MUTHOW S iRk (B T -8)
IRFEHFIY  low blastula stage 4h35min JHEALIBHTREAR, RIS 10 G A0 ) AP R (B T -9)
i E W early gastrula stage 5155 min RO % F AL, 3 T BURFR (IR 1 -10)
B middle gastrula stage 7 h 10 min JEEAHE RIS EE1/3, IR, TR EEE(EIR T -11)
3 late gastrula stage 9h 5 min R RGN T ALE IR 1/2~2/3, WEJE B B K (B T -12)
GRS yolk plug formation 9 h 30 min JEZAHPE T ALIA YR EES/6, RIRWT A/, R0 3 K o 4t
TR 3 A R T R s AR (IR T -13)
JEAATE Y embryo body stage 10 h 30 min PRV WO e 15 AL, WS BRIs R (i T -14)
JEFLEF I closure of blastopore 11 h 25 min R T 54, AL A& T -15)
W5 B muscle burl stage 13 h 10 min AR S I, B R RET P RIS (IR T -16)
PRI optic vesicle stage 15 h 25 min ARFE R S I — VIR, MEARZHIE S, LT 15~18%F (KIFR T -17)
W tail-bud stage 16 h 35 min JAAR J5 ity 58 HA T R 28 9 5 UR R 34 85, L5 20F (R T -18)
s IRTEH  eye lens formation 17 h 5 min RUAE R BLERAE, P A A BEER, WLHT23~25%F (KRR T -19)
WP RS Y] muscular effect stage 19 h 0 min JAAA L PR Ta] B HE IR B A ks, RO I BB AR T -20)
Do IEBEEIE]  heart beating stage 21 h 15 min OEH B 0 EMOE, 2MEEH. B IEREEM T -21)
498 pre-hatching stage 241 10 min JAAR R FS A, A3 AR LE G R A AT B s (B T -22)
WE4kI  hatching stage 25 h 40 min R BRI ZRE), FER SR eAT (AR T -23)
WIEAF18  newly-hatched larvae 26 h 30 min HEAN A i 25 R L R T -24)

HEAJE I R (BT -10), R 2 40 i 24k 25 R £
FINE:, 152K 7h 10 min FALGKOREE 1/3, Ik
WEH Y, IR — LG NIE, AR
W ERT -11). ZHEJE 2 9h S min, IRZHIMT
AL PR G 1/2~2/3, IRJEPH AR, BIRIA
A, dE ARG I (ERR T -12),

Ah 2 JE W B ZHE 5 9 h 30 min, FEPIHKL
N N 5 3 = i DRSS H I B 2 - W N
NI IR B (KR T -13). 3245/ 10h 30 min,
JR G rf g B — 3 R MR 2 A R, IR
[ia) T AL R, ol 28 ) VR A0 1] 5 S A T o 25
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JUR A B B v b (I T -14), 245 )5 11 h 25 min,
IR SR AN B — X B R 2, BRI, IR
ET5E4e, WFLEM (BT -15),
BEHARNE  ZKJE 13h 10 min, MK
HEEH BLAILY 4~5 XF, IR E PR e R
Je i 3 34y (B T -16). 2245 15 h 25 min, HR
Perh g B — TR, JEB TR BUAR ik i —
oA, WG R, S B — X H
WY 15~18 %F (E Ji [ -17). %455 16 h 35 min,
IR G o OB R 20T SR oy 8, R
b BEARBE R, R, IR IR s
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0.5 mm

Bl 1

FEENBERAE

12 RSN, 2. IREERERD, 3.2400 09, 4. 4400, 5. 8 ZNMUM, 6. 16 4UAU, 7. ZAUM, 8. EIEMM, 9 ARTEM M, 10. FH I FE M,
1L R, 12, 5 ipme, 13, 90 s, 14 AR R, 15, IFLE B, 16 ULFT PRI, 17 WBE R, 18 B, 19. &
PTG R, 20 LIRS 1T, 21, Do IEBkZh 1, 22 K1, 23, S4L A, 24. W4T f

Plate [

Embryonic development of R. canadum

1. fertilized egg, 2. blastodisc formation, 3. 2-cell stage, 4. 4-cell stage, 5. 8-cell stage, 6. 16-cell stage, 7. multi-cell stage, 8. high blastula stage, 9. low

blastula stage, 10. early gastrula stage, 11. middle gastrula stage, 12. late gastrula stage, 13. yolk plug formation, 14. embryo body stage, 15. closure of

blastopore, 16. muscle burl stage, 17. optic vesicle stage, 18. tail-bud stage, 19. eye lens formation, 20. muscular effect stage, 21. heart-beating stage,

22. pre-hatching stage, 23. hatching stage, 24. newly hatched larvae

BEER, U 20 % (BT -18), 30 min 5, #
P BLRE A, R e 22 Rk, T
0 LR B0 Y AE A 2 Sk RS, 0 R R R B, ALY
23~25 XF (B 1 -19). ZHKEE29 19 h, MRAKALA
KA R B BB s, A LR RO BT, TE

[ 7K 2 % 4 76 sponsored by China Society of Fisheries
p Yy Yy

RO IE (B T -20). ZK5)5 21 h 10 min,
DB B A D EAGE, R . A
S, JFB W R ER 5 B0 B ] e
WL PR e i i A %5, R g (IR T -21),

AL B IR ZKE)/E 24 h 10 min, FR{E
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il T 50 R N O I SE 0P R 1 B, R EE S Ak
W (ER T -22) OFERFEEBkEN, SR 185 YK/min,
I 1 A 35 BT AT UL, A D L s B s R R R A
Hgh, AT B0 NI B 5. Z K5 25 h
30 min, BPEAR AR SR, WRRE ISR ZIE S, ff
E I S S ST 5 W 82 3 &SI [N NS
BRAEAT S (IR T -23), ZHifE2926h, BEER
AR , AR BN (A T -24), %
H R FE HF 2R 24 30 mins

22 BHISEKELZBHIE

25 H W 75 AT AE AR A AR A il 4 0 el e
ST R BN, ARk E BB (0~50 A i)
A K AFERT S AT TL=-0.002 3D°+0.176 6D*—
0.8044D+3.2537(R*=0.9962), Hr1 7L K%K (mm),
D AL H i (dph). TR % F R B (0~10 H
W) A K B8, 11~40 H I AFHEfa 2 KR &
ke (18 1),

140
120
= 100
E =
EE s0f
s s 007 TL=—0.002 3D*+0.176 6D
HE 40l ~0.804 4D+3.253 7
20 | R=0.996 2
0 =tr - n n n n n n n n )
0 5 10 15 20 25 30 35 40 45 50
JEEAk H 3 /dph
days post hatching

1 0~50 HREE & £KEKMLZL (1=15)
Fig. 1 Total length of R. canadum from 0 to 50 dph

wEMTE 1 HR (BT -1), 4K (3.867+
0.163) mm, UP#EEEI G/, HEKE N (0.892+
0.068) mm, IR E4E (0.235+0.025) mm. [ 4 1,
RETTE I, Bl BB R H2E 9k B I &,
MRS TR m, &R, Bk
O, SRR K @ R BRI (BRI -1); 5P 35 4
B AR, FEERR S RS AR,
AR B AR, B EE S [ (B T-7). 7
FACTE T AT AT T KM

2 Hi (E R T -2), 4K (4.033+0.150) mm,
Bl B 42 K 42 (0.503+0.086) mm, I BR B #2 (0.196+
0.054) mm, 5% 5 34~36 h AT 1] F1 56 )5 28T,
g iR EE s IREH I, BN MSIR
M JR G 1) AN TR (BRI -2) 5 Bt 25 O 65 40 I 0 04
FE, DR BECREUCAR, AR S A Y ASOIR BR AR
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5 mm 9 lcm 10
2cm 11
Bl ZFE&FHERESLE

11 A#FE, 2200 F5, 3.3 08FHa, 4.4 AR,
5.5 Hikfrfm, 6.7 Hidfrfm, 7.9 HidF 4, 8. 12 Hikfrf,

9.14 MRS HMEM, 10.22 HileHEs, 11.46 HEHEMS
Plate Il Morphological development of larvae and
juvenile of R. canadum

1. 1 dph larvae, 2. 2 dph larvae, 3. 3 dph larvae, 4. 4 dph larvae, 5. 5 dph
larvae, 6. 7 dph larvae, 7. 9 dph larvae, 8. 12 dph larvae, 9. 14 dph juven-
ile, 10. 22 dph juvenile, 11. 46 dph juvenile

R EINEE, B, R PR T A I R
T

3HE (FRI-3), 4K (4.453£0.267) mm,
PP B FEHHFEL 80%, HALAEHN (0.327+0.092) mm,
B H A2 (0.158+0.042) mm, hkzsh il @, 1%
KA, CIFRM RN, RERASRA,
TC V05 W WL SRR A (BRI -3) 5 e fi 3
CIREIPA S NE SANN - 34 N O) s B R N NN
£

4 Hi% (E I -4), 4K (5.027+£0.281) mm,
U BV FR AR D&, IhER B2 (0.106+£0.038) mm,
H2IMRY K, BB, IREI GG
WTHRERR, SRR, RGETaRAR R 2 (R I -4)
R B, BRI S AN, ALY A (e
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Bl EFEEa&ESHiLERSHITE
1~6. IREE R &, 7~10. BEER T, 11 Wik, 12~13. WD MM, 14. &K & 564 85

Plate [l Morphological characteristics of various parts development of R. canadum

1-6. eye development, 7-10. caudal fin development, 11. jaw teeth, 12-13. primary scales, 14. mature scales

e, REE I BEU 22, A iFEh e S G R, X
Ot AR b 32 W UK

5 Hi (ERRI-5), 4K (6.007+0.171) mm,
BB 58 T %, WK B A2 (0.092+0.028) mm,
BRI G, BRI 2T, 622 25
Wik, o SRR AR I R . AT
X R U, RIS .

e 7 BB (BT -6), 2K (8.173+
0.317) mm, JHEKSERIEHR, BHFP 64, iz
B, WIRERARE 8 4>, EHEE B, RBEE TS
TFI P 2% (B AT -8).

9 H & (BIRR T-7), 41 (10.053+£0.594) mm,
JiE e A E A HESREE . B
fig 5 )2 fig 2 1) o A S ) TR, B g R 6 T
RN 5%, RIEESEABON N, R &R
H O (B -9); HRERE AR (0.65240.042) mm, 4T
JEFRB ARG, N&EmAE, MEERER
(BRI -5); Eaiih B, REas g,

12 By (B 1T -8), 4K (14.167+1.002) mm,
AREAFERNL, KBERNFOETE. 2
fig | EEE R, JEEEML, TEEEERITIRIN L,
BN AT 0T B 68 2 18 AT A8

MEH 14 HIR (BRI -9), 2K (19.933+
L118) mm, KRB E, KEEEXVN, gL
%, R T o ERE R, REEERMIE (KRIT-10),
BEEAR, [HA EEEE N R ol BN AK

K P2 % 2 32 /) sponsored by China Society of Fisheries

ANELSRYG (EIRR I -11).

22 Hig (BT -10), 4K (41.140+3.779) mm,
iR 3K 42 (2.084+0.173) mm, i R 14 52 0K 1 8
I PR (5 HR BRI ARG 2/3, 240 4 A R Y BORL
REE (BIM-6); FRARALE H B0 /N 1 85
i fOW g Sk B g (BRI -12, 13); 2 — 75 g L
A 8~10 MMF B, HiE . B R AR i
FEE

46 Hiy (KWL IT-11), 2K (116.667+5.916)mm,
R B — S By, WSLEIR By — B
JEf A R A R B — SRR A K
i, MWH T sEfhz Eig; Fig . BEHN)E
BB, NGO 6 KRS R
HEs R kB 5E 4 (BRI IT-14), A5 R AaHL,
HREEE R HIAIE, 5an SO,

3 g

31 HRBABHES

AROFTEAEN T TR T UEIF LR T E
IR IR TR 24 DI SRR AL . 7
B 5 RSB A I I 2T A, BE
R RSN, B T AR, S AR
KHHA AR NORERI AR
rAERERAVIE, R, IRAEN,
PR3 IR 2300 2k A L 2 ) R A AR R RO AR IR AL
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HHETCIE R, WEW S & & 2 L5,
R T s fh, NS THRE .
FHOCWERE R, MO0 A AR X H R & %
A RFNE, RO, &EHER
XL T 42 {0 5 8 A7 H B K P MK £ 2R IR
i & B RAE, A& RV A BE 0 (Epinephelus coio-
ides)" " B A B (E. fuscoguttatus)'™' | HHT
A BE (E. lanceolatus)!'™ | IS8t (E. akaara)™
¢ 35 5 (Chromileptes altivelis)™ . 2% 1 (Opleg-
nathus fasciatus)”" . BRI A1 8 4 (Sciaenops ocel-
latus)™™ F1 i Sk Mg 3 £ (Collichthys lucidus)™ ) 5%
KO0 B AR . Bk B . WA KR SO G B
| (3% 2). EEMpyINERFUL8MaA, |
TEAE KR T HIRG & & w0 W] Be , &
BX — G R A R] RE S R LA R A e B
1) 38 7 R M R DG o R B X A 21 A2 KG B 1) 7 Ak )]
BAHA — @m0 DL E LR a2 oA TR
T, WRTRBEAL I (R KR B 22 R A
AE R H rhesRL LR SR R S, 7R B
W5 Bt A 2 R AR TE W S i AR S v
BRI IR & B 5 KIR % VA G, 756
I, KRB, WG AT B, %
MR AR Ed s N TEF R WEER LN,
WEALIKIE N 24~26 °C IF, HRAR A B IFE 207 29 h;
K 26~28 °C I, IR & & I ] 5 26~27 h;
17Ky 28~29 °C I, A& B ITR] H7 22~24 h;
EZK IR TS % 30 °C Lh LB, B B0 Kl K40 AT
AN SS] o S OLERTS N1

32 (FHEBLZFHFESH

H mr ¢ F a2 U A Kk & B By )il 4
KRG —, WEUMEEMER. BRI
AR | BESR NI R . B 0 B AR R AR S
SARIES A SR PG 4508 f0 K BE BB SE LS &
R o0 A7 £ FHE £ [ B, B 7E 45 88 o R 58 4 B
B 25 R N AT B B, DL OB R S AR R
Pk — 253 4y kA AT Fa (0~5 H %) S W4T
(6~13 Hik); 456855 5% H & 59 Wi 2F AE 430
BrBE, 214 B, 21 (19.933+1.118) mm, I
W B 45 8 % 8 BB W oAk, R B AL S S
WELEE R 246 HiY, 2K (116.667£5.916) mm,
R REE R E wE, RNDE SR AR K A6
P, BRESEIZRIN, BASM A, ik
B B B ] B A i A 4 £

Fedg T A0 G bk 8 Rl W H BE K M
KRB R R B, Kk B ) AT £
PRI B R, HEEA R B 58 & M HR
P 3). HRiE, Wk, HO
AR, B R FARBOUT R, R A
A7 f e ST 1 ER B B B T AR A5 A X 2 [ R4
PRk AR A TR b R F o A5 fafT fa i Bp
WRTEIG R 58 5 RIS, MHMERWAESS 7 KA
TR, EEWLBEP RN, HEMAAER,
WA I I E AT AT AR 25 7 K, B H
PR B R U B AMR MRS IR R e, R
fha] Ry R FR Ay, S H BT DRk
(AT £ SR O ¥ 3 CLRE R, (R Py P B R A

®2 9MEST BERKMEKE RIERR A B HIERIELAR 4T

Tab.2 Comparison of embryonic development characteristics among nine Percoidei fishes

il 2G50 B 4A/mm Bk E A/ mm Ak 7Kl /°C JEJiG % (]
specific name diameter of fertilized egg  diameter of oil-ball  brooding temperature _time for embryonic development
M R canadum 1.245+0.065 0.325+0.027 27.0+0.5 26 h 30 min
R AP E. coioides 0.780-+0.160 0.170£0.040 26.5+1.5 25 h 40 min
AP E. fuscoguttatus 0.820+0.015 0.235+0.010 27.5+0.5 21 h 16 min
A AP E. lanceolatus 0.790~0.850 0.200~0.260 27.5+0.5 25 h 30 min
A E. akaara 0.740+0.013 0.150+0.010 26.0£1.0 23 h 30 min
Lt C. altivelis 0.914+0.019 0.20120.012 25.5+0.5 27 h 25 min
%418 O. fasciatus 0.860+0.012 0.200+£0.020 23.5£0.5 27 h 30 min
MRBELAE S, ocellatus 0.890~0.980 0.260~0.310 24.0+£0.5 26 h 0 min
kM E L C. lucidus 1.182:£0.041 0.458+0.015 24.7£0.3 21 h 58 min
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Tab.3 Comparison of main characteristics among nine Percoidei fishes at larvae stage

4 YIEAT- 1 42K /mm
specific name newly hatched larvae length
W R canadum 3.253+0.096
R AR E. coioides 1.780+0.070
KR APfh  E. fuscoguttatus 1.810+0.120
YA E. lanceolatus 1.800~1.930
AR E. akaara 1.750+0.050
Bl C. altivelis 1.345+0.105
%A1 O. fasciatus 1.950+0.043
IRBE AT S. ocellatus 1.700~1.790
WM FE A C lucidus 2.536+0.059

BB HE S/ THERFER/d fif 2% 5E%/d
yolk-sac depletion oil-ball depletion fin ray completion
5 7 14
4 5 30
4 5 25
3 4 20
4 4 30
3 4 31
3 6 30
3 3 20
5 8 25

KIEFETE A, AT RIS MRS RS RS
TR, LR AT 8 K, ik B 2RI A
B, 08 Hid)F MALF M 2E R B, L
JRA 8~14 K, M B i . 01k . B4
Tk A R T O T LA R R A R
FIG R A2 7, FEAFMAM A KRR
—, XA E I kR R O ™Y,
WrBOY AT AR A B RN E SN E Ak
M RRAR , — R R R R R KA A
WEEER, RZWE, AR LH, E8a
FHE KRB R (1~10 B %) 1948 KR8
MG 1 (11~40 H %) A K 8 @i, 23
BT ) S AR AR Y A Al RS £ 25 ) LA
RE BB R LA B G il TR
T IR B UR A L Bk DA B B A AU B
SR, TS ) 32 e A A L D R B
P ORI R R AN TSRS, BRABYE R
B AR, AR R I R X b R
WY B SR KR R S 0 2R AR S 2T A
TR, R — S I AR K R B AR AL R R AT
HE 017305 3 1 R A A0,
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Embryonic development and morphological characteristics of larvae and
juveniles of cobia (Rachycentron canadum)

* *

KUANG Jichua', CHEN Gang"*, MA Qian ", HUANG Jiansheng *, ZHANG Jiandong '’
SHI Gang ', WANG Zhongliang ?, TANG Baogui "

(1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524025, China,
2. Southern Marine Science and Engineering Guangdong Laboratory, Zhanjiang 524025, China)

Abstract: Cobia(Rachycentron canadum) is a highly prized recreational species worldwide as well as a promising
candidate for aquaculture because of its rapid growth rate, strong disease resistance and high quality flesh. Study-
ing the morphometrics and physiology of embryos, larvae and juveniles to obtain information about their early life
history is the first step and key to the successful aquaculture of a fish species. In order to find out the characterist-
ics and rules of the early development stages of cobia, the morphological characteristics and developmental charac-
teristics of embryo, larvae and juvenile were studied by microscopic observation. The fertilized eggs obtained by
artificial spawning were spherically shaped and buoyant, there was an oil globule in the centre, with an egg dia-
meter of (1.245+0.065) mm and an oil globule diameter of (0.325+0.027) mm. The fertilized eggs hatched 26 h 30
min after fertilization in the sea water at (27.0+0.5)C, salinity of 29 and pH of 8.3. The embryonic development
process was divided into 7 stages, including fertilized egg stage, the cleavage stage, the blastocyst stage, the gast-
rula stage, the neurula stage, the organogenesis stage and the hatching stage (totally 24 developing periods). The
total length (TL) of newly hatched larvae was (3.254+0.096) mm. The larvae opened their mouths and exhibited
blackened eyes at 3 days post hatching (dph) with a TL of (4.453+0.267) mm, meanwhile, the yolk-sac decreased
in volume by approximately 80%. The yolk-sac and oil globule were completely depleted at 5 dph (TL of 6.007
mm+0.171 mm) and 7 dph (TL of 8.173 mm=+0.317 mm) respectively, and the larvae completely entered the exo-
genous nutritional stage. The intestine of the newly hatched larvae was thin, short, and straight, and the intestinal
physiological curve formed at 9 dph when the larvae were (10.053+£0.594) mm in TL. The larvae started to develop
into juveniles at 14 dph (TL of 19.933 mm=+1.118 mm) when the development of the dorsal fin, pectoral fin, anal
fin and caudal fin was completed. At 22 dph, the juvenile had a TL of (41.140+3.779) mm, some scales on the
caudal peduncle formed. The 46 dph juvenile reached (116.667+5.916) mm in TL, the whole body surface was
covered with cycloid scales and their general appearance was similar to that of the adults, except for the shape of
caudal fin. These results indicated that the fertilized egg diameter and newly hatched larvae size of cobia were both
larger, and its early developmental characteristics had certain adaptability to the ecological behaviors. The present
study could provide basic knowledge for investigating biology and artifical propagation of cobia.
Key words: Rachycentron canadum; embryonic development; larvae; juvenile; morphological characteristics
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