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WU R o X SEARAE IS B IO 14 65 R R 4 AL
T, MERATT I ER T,

TG JC IR 65 19 N 37 50 LA TR K A 2 Y T
IKPEFR AR o F AT B KO R B
Y B TS JIC 1A 65 4 A T R B HE AT T DR S,
Pl b 32 B v A FLBRBE IN 1ol 1 AR PERE
B B IREOR AR S I E ST T,
R BT AL T LRI B B, X T AR A
A EREE DL ROIR iR I R AR RO BF SR BB =
AW S N TS W6 65, IR0 2 3HA
SEHARXN HIRNG & BRI & 7 BT 1Tid 3%,
R T KB B BIE S RHIE, R ST &%
st P AN BB A o B B (A

1 MESIHE

1.1 SEIGXT &

S0 P VARG DI 1A 55 S £ ) T v G K 2 e
A B B EAME, Foiz 2= AR AR BARMET
L RO T B s i KRR K RGE P IRAH, FRAH
K/NHA S mx5mx3m, SN 120 : 12D, R
FREEZ) 3000 1x, DO=5mg/L. pH {4 (7.66£0.17).
K (27.75+1.38) °C. #hJ¥ 32.32+0.59, iRk
SRRk (RN N RO DN RS X TR = P N W 2
TR B8 fa Ry . BRI . VP HURRIR S 1302
4 L 1) ) A URL o B K 45 R DK Y A i
(Engraulis japonicus). %] fa (Sardina pilchardus)
H A i (Scomber japonicus) 55 2% ., % 25 $#
15~30 d Je kA A o S A e N B ks
BN SRS EALG, FR R IR AR TR
Be SR 7 B A8 PR 5 2x il i ML R i BE AT
1.2 FREEERZRHINNREG

sEALEE T 15~30 d Jo KA s s, (i H Ak
BET AT ITT RIS, 24 0 f0 RE BT A B
ORI R R . AL R LT, B R B
AT N T A=

N A= R WA=, YRR
AT, 1A SR AR E B% E A3 (LHRH-
A3), 7N 3~5 ngkg. 12 hJ5 v 456 2 4,
LHRH-A3 F14% & AL R R (HCG) B A 2,
LHRH-A3 (% %] & & 10~15 pg/kg, HCG M7 K
7.5~10.0 pg/kg. FESEHE 2 £ 5 12 hid & AT LK
R BR . T A2 RS AT N TR AR 0
B AG BRC TE BBE AR T, A A RS T
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FPHERBFE S, # & 3 min J5 I0AHT &K,
Bl 5 min J5, AIHTEHEK s, PRt
TR IR AR AL

1.3 ZHEOINBFH. BRAEREEAEUER

W ZAE O & T 500 L& PG b iedk,  [w] i
SRR TR, ZHEIPALE Leica DM2000 i 5%
THTER, BMEGRREAEREE kAR
WIRHE, RRUCOWERHUREIRIG 30 K,

oG, HHEAZ6.0m, /KEE1.5mAYE
oK AT AN E R RS 2 R
Ak B 8 45 B %8 H (Brachionus plicatilis). -4 H
(Artemia salina) . VRAEPIRERSK 17K (Halicyc-
lops aequoreus) . =4 HURLAA S o 30 JoURE 1) B 45
WA B FR 2 B2 2420 10 000 B /m®, KB 5544k
B BE (25.59£021) °C. %k BF 31.36£0.47. pH {i
7.58+0.11, DO=5 mg/L. Y& M 5E £ 3 000 Ix.,
W5 & & R E] R A H # (day post hatch, dph) i
rids, WA o 0 Hig, LIS,
WG & B LES M B H e ER 25~30 R {1 A, 7E
Leica S8APO (A#4E THIMR, BME KR RZN &I
et INEFER/NE,

1.4 BIEMMERERAERINBNITESE
MRPEARBURIEN, G LB DA A
K=Nx(T—C)

A, KACRBBR (h°C); NUEEWKE—KF

B BT BT TE] (h); TARER & B WA F- 247K i

(°C); CREZEYMEN AT EHIRE (°C). F

FH 5 S -0 100 K7 SZ K5 BR AY ELAE, B

100 5P B AR I E A 1H

1.5 BIFESH
G OP 5 47 0 AT g MO EcE DL Y R 1

7 (meantSD) IR .

2 4

2.1 SrEDN

BT 15 85 52 K5 O AR R . RIERTE 935 B
TEPEDN, fH K324 U0 R AL — i I S BIR B A
ZORG O B9 A% K (764.29+14.74) ym, HA 14
THER, JHERTFIEAE N (166.32+18.28) um,
22 [EBRAE

A5 OP 7E $h F 3026£0.67. IR (24.72+
0.32) °C. pH{H 7.46x0.12. ¥ fit % (5.13£0.33)
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mg/L. JCHRIREEZY 3000 Ix MK TIHE, 18h
30 min &, SRR BEAIRMG A F L AR T 2

Y B FHIE ol 470.8~503.8 °C-h, TN JGik 5 IR IE &
BEFLE L,

x1 AT EBIERLEHE

Tab.1 Embryonic development characteristics of G. speciosus

KA

development stage

ZHAE N
JRELIEA  blastodisc formation
241 R
AN 4-cell stage
S 8-cell stage
162 11y
324 32-cell stage

fertilized eggs

2-cell stage

16-cell stage

FHMHEHI  early morula stage
MR  late morula stage
FEEEH  high blastula stage
fIKZEREHY]  low blastula stage

JR IR FH  early gastrula stage
EREH ] middle gastrula stage
Ji i I 1 3

JRFLIAG AT early blastopore closure stage

late gastrula stage

JRFLIAE ]  closure of blastopore

SLERJEIETE M head primordium formation stage
ARFETE K ocular primordium stage

TR L0

CAEH I cardiac onsets

ocular sac stage

SRR  eye lens emergence
OBk heart-beating stage
HIERTH  pre-hatching stage
YIWEATf  pre-hatching stage (side)

FHE R IR ST I (8]
characteristics time after fertilization

SN G0 — AT — BR AR R, AR S AR A 0 min
SN G A A LB S A L R SRR B, TR IR AL 15 min
BB B2 AR REER, /NS BAIRAH R 25 min
JRHL T A ORREER, BRRGA S O E 35 min
SRR BN INEIR, 8ANIIRERTEARAS FE RN AHIE 45 min
SEAUOREL, FRAELY AI6ANTEARA A K/ MHIE IRk 55 min
ZAENEESIR L, MAMAIRAR /N, A4 d s B T 1h
GREGR IR, RN — 1 h 10 min
MR TN, DS HEG L, RS HGE Y 1 h 25 min
JERL AR AR/, BT R B R R = 2 h 5 min
AL 2L B/, RS A A T 4G TR — iU ) 3h
JRAL AR AR, I i AR T 1) 4 5 3 h 35 min
JU SN A 2 o R B 1172, TR, RS R 4h
RS A 7 s IR SR B 23, IR AR 4h 40 min
JERRTEBURAL, I ZHT L & 5h 30 min
TR IEFLIZHT &, IR TFIRTE K 6 h 10 min
AT — S A, AR KA, — IR Sk R 7h
KRR PR, BRI, AR — R B IR 8 h 30 min
IRFEIZIK T 9h
OER B RRACE IR, ISR G 77 11 h 35 min
A AT 1 13 h 30 min
CETFERA T A Bk ) 13 h 45 min
MEAEER, SARTE MG C T, JRe 5 O 3 ) 2 A K 18h
AR RS G, AT £ S fAcfe & 18 h 30 min

FE 2

RS JC A7 85 1) 2 A B (TR T -1)

RNTFIRA A, ol XA N, 1 %% X

TESZHGE G 15 min, AT 40 HOA%TT i AAE IR
W s S, TEREIR IR (BRI T -2).

AWM ZK)E 25 min, EWICIEES K
ZHRGINIEATEH 1 IR, IEEMBREFIEA 2
MO o IR £ rp g X A 1) N R AT 4
BISEAY I 2 Aoy R, ORI G & AR R
0 YR A0 4> 24 (BT T -3). 32K J5 35 min~1 h,
JR A 7 S AT NS 2 IR BIEE S IR AN 424, R
JRG N 2 20 T R & & 2 32 A . ARk A e
STHPTIE R A 2 S — e s m A L, il
PR RG H R AR ERO FR M, 10 40 500 L LA 2%
BOEIE IR (KRR T -4~7). ZX5)5 1 h 10 min, B
IR v o DX DR A 2, 45 200 i 4 i A

R E K7 2: 2 E /) sponsored by China Society of Fisheries

Ly N1 el [ 215 O TT R E RV S 3 N | I
ALK BRI B RRAE (B R T -8)0 15 min JF ,
ZAGIN R B BN ZAARE ], U o SRR S /)N,
TR R G DX AN M 4> 248 B3, (7354
FEEFCERIE IS . AL e i, Gk E
AN —AE G 22 B B (E R T -9).

E Y ZHG 5 2 h 5 min, BTG4 5
)2 B0 AN BEIR 2 B B B o MBS Y 5 200 A
i/, FAE—MIE R RTE R BERR)Z . [RIRS IR EE T
w5, brdiE s s (E T -
10). BL/EREERTEIAHERS , 7E52H6)5 3h, MokikZ
) BEIR 2 R Z A 1) T2 AN XS A L B
BOREER, AT O, S AR (&R T -11),
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500 um

ERE 1 HEWFiSEEZE00E SR ATHAM B Bl
1.2R500, 20 RERR, 3.2 408, 4.4 400E), 5. 8 40N, 6. 16 AUME), 7.32 400y, 8 FMLEW, o FMEMLE, 10. EIENEL,
ILREE, 12, 5BEE, 13 8B, 14 B BEME, 15 RILAE S8, 16. MILAE, 17. LEEIEB R, 18, REETE K
W1, 19 IRBEIL R, 20, Do IF B, 210 SRR B, 22, 0Bk, 23, BRI, 24, HBEET ) ().

Plate I  Photos of G. speciosus from fertilized eggs to pre-hatching stage

1. fertilized eggs, 2. blastodisc formation, 3. 2-cell stage, 4. 4-cell stage, 5. 8-cell stage, 6. 16-cell stage, 7. 32-cell stage, 8. early morula stage, 9. late
morula stage, 10. high blastula stage, 11. low blastula stage, 12. early gastrula stage, 13. middle gastrula stage, 14. late gastrula stage, 15. early blastopore
closure stage, 16. closure of blastopore, 17. head primordium formation stage, 18. ocular primordium stage, 19. ocular sac stage, 20. cardiac onsets, 21.

eye lens emergence, 22. heart-beating stage, 23. pre-hatching stage, 24. pre-hatching stage (side).
https://www.china-fishery.cn HFiE K= 2% 22 32 /) sponsored by China Society of Fisheries
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J& o e - & 45 )5 3 h 35 min, R
REIARL, BB AT W E B2 IR 2 g Ak
JZ A0 TT B 1 RO A 13 KRR L Pk, i
W AT TS EE I IRIR , U BB E S . i
R 4R IR JE 254, (R 40 o fe ik AN B (B T -
12), 4 hish, FpIRE R R, 40Pk 43 3
WE, ANZIZELES TIERA LT 121/
FU, PRI FE AT B, HME RO, 4
MO AL &, TR IE R I A (IR T -13). 40 min
Je, PEAJR I IRREI SN2 A0 T UG o —
e, FAUREMR 23 £, MAHIRIE AR A, DR
ek B 45 (FI T -14),

b 22 IE U ZHK5J5 5 h 30 min, TG
Wi s IR iR % B E AR IRB B . AENR G AMZ AT W
PR B, AR B, R
WRFLAE R I A (B R T -15). 2245 )5 6 h 10 min,
JRJZ UM E 2 LT 58 B s AN, MR
FLBRBIEE , G N B2 IR 35 8 & R T )2
20 AL A R R AR AR 25 4G (IR T -16) 1 h5,
PR — R E s R AR L, L
Ji A R R I AR R IR — i O, s o 3 IR
WEMAG IR TEE M, PRI LT BB
(ER T -17),

REHRNE  ZHK)5 8h30 min, B
Ta 1k 85 W AR % & AR TR ST s3], Sk 3 v pae
R ZE 4SO ARTE o 15 I () IR DR VR A Bl i 52 3
BRI A5, SRR A B e A (IR T -
18), FEZHKEJE I 9 h, HRJFEILAYIMRIZ 1N R FE,
BT I B HR 2 A i AR Y
KHEMEE 2T R (B T -19), KB RNZA5)5 11h
35 min, DAEENSE —AEohdEmb s, 28
{7 BAL ) IR 5 4 13 TSk 3 A S A R O, X R
EIEIRIEA RGO M (B AR T -20), 13 h 30 min,
TEY SR O HRAE T J7 o] AL 2624 1 iR AR Y B,
TR Do) R At 85 KA K A LR E K (B T -21)0 &
13 h 45 min 0 JEFFURA 3280 EE 0 Y40 FET 5k
FREE AR MBI R G E g8y (B T -22),
18 h 30 min #F AW AT, f e B BEMR G 2 iR 42
“COFIE, BRI B, BRI AL 4 B o B
REE 1k (E AR T -23~24).

23 [ERAB

TG TG U 55 MR 55 1717 S 2] 68 B 4 T LR T
) 0~20 dph A7, Hrr 0~3 dph S i {1 1 1]
(ERR ), SRR L E il R B B
DI A B 4 PR B 8 08 A7 Ay, AR AH i v o S5
SR, ARedEE, REGEFFE5r . #F 0~3 dph,

300 {im -

300 um

ElhR 11

RS T A EE R (T & A

1L WIEAF £ (1IE), 2. WIWAFfa (), 3.1 Hidfrfa, 4.2 Higfrfm, 5.3 QM.

Plate II

G. speciosus larvae-prelarval stage

1. newly hatched larvae (frontal), 2. newly hatched larvae (side), 3. 1 dph larvae, 4. 2 dph larvae, 5. 3 dph larvae.
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—RIIGEMAGRE LT, HWITE, EiE
B, SRR RS G R DR, LB AR
PRIIBENREE ST, XN T — > U Bk £ i e i A
K& T B BEEOE T 2EA1

4~20 dph > BG4 65 1 i A1 £ ] (BRI,
LAGN 25 48 9l 52 WV b ik A B BERI ARG . IR
R D LA R R 7 PP il O S G — I A
IR e A AR R, LB RSEE, Wil

500 pm

F I EIRAF IR E IR A I 45 6 Sk U SE K
32 sl o Ry R TR, 3B A AR ) IR
20 dph JE it AMEf Y B, LI REEE
PERIEANZB B BIAR A o [R5 66 FH AL R 58 &
HoEd, BRKmBIRREEE, RFEH, B
—E PR, bR R 2 L e AR AR ) Ak N A A
KEEAs

ElRR I EWSFTEE 6. 9. 12, 15 F120 dph EiE
6 Hiittrf, 2.9 Hltfrfa, 3.12 HEMFH, 4.15 HEefFf, 5.20 Hibfrta,
Plate [II Photos of 6,9, 12 and 20 dph of G. speciosus larvae
6 dph larvae, 2. 9 dph larvae, 3. 12 dph larvae, 4. 15 dph larvae, 5. 20 dph larvae.

g AT A WS TC ST a4
£ (1 520£19) um, B E#EEKFHEIE, KN
(981+12) um, %72 K (597+11) pm, i TAFf0 Ak
HIR 7, TR T 50 5 2 1 fe i (B 1T -1~2),
A7 4 s 5 HoAb 5 Bl 255 TR TR, His Rl
0 SR I 00179 ) B 5 — e 5 Sk AR5 SO
SLEROL S, HMBERAL T O 8 4 P s T . H
EAF M B, B R il R AR
IREEEE L, RIS ER, BHEIR, kHE
KT A WHCSBEAER, MK pE SR, )
P 5 FARAAE 6 (FRRIV-1).

1 dph fffa . KK (1 737+24) um, B &4
RFRGR /NG 75%, ANFRE SR A . (B ik
seefiie, Rtz )y, sefe Kb BT
%%, ARG SR IR 55 . T i 5B e I A R
DRI, R, RETFIRE @ (BRRIV-2.
7, KT E MR, BiiETEN., MK

https://www.china-fishery.cn

B AT (ERR -3, EIRIV-11).

2dph ffffi: 4Kk (1981+41) um, BB
TRBUNAY 10% 247 BLA BRSSP B V7 H B
3, i REER A A B IR A BRI K
B, JCHREXEARTIE, ANBEH (ERRIV-
3)o HALEE Y K, FREWE AT L (I 1T -4),

3dph M. KN (2 126+39) um, JFAH
PN L Wk on s LT R K A ¥ R
B AR ORI, KT KPRk IS, 155
FT A3 e 55 o MR PR B €0 3% oy B A 1T 42 2
(EIRIV -4y, W IMEAG IR . IRk IT, T
AT, B TEE, M IE S PR
(ERR -5, EIRIV-12),

FrLwmeitadl  6dphfffa. KRN
(2 796+53) um, k7 A K A © o0
W, BN, SRR L, K A
B fE ) ARAS B AR =, BEAE F S A KR TR E B
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500 pm

ERR IV =W
1~6. REGEE, 7~10. BEERTE, 11~14. JHERE -

Plate [V Morphological characteristics of various parts of G. speciosus in development

1-6. eye development, 7-10. caudal fin development, 11-14. intestine development.

WGIRTT AL, X IR T 5 G RN A
iz . THAKTE S 2, RTBRE 5 Z
[T BT AR B B A il (IR IV -13), A AR 3
I3 VK BT PR SR AT A B RSB A R D B R
Y M SR A X e, 7 HIR A DX sk PR 2 £ 2R o e AR
IR, BB R AR R DL R A 32
(EIRRIM-1)

9 dph {7t 4K (3 266+63) um, 5 6 H
WAL, KT 3Ror R R AN DU R 3, 7
R PR T RIRE AT, T B AR 5,
W& EKAG, SMEEEE (KRIV-5), 75
g G, RBEZEHERIE, REWA,
AETE I R EE (-2, IV -8).

12 dph 118 4K HN (3 849+65) um, 5 HEF
T 8 DX IO R A S i (B DU, R AL AR 1S
FEMLran, M B PR 2 A Bl (FRIV-14),
NS Y b N S = ¢ NI B T
PREEEBE, RS TRAE @ (B RRT-3).

15 dph fffa . 4K (5016+88) um, [& T8
vig A, Al DX 3 AT L K e P 25 A £ R SR T

R E K7 2: 2 E /) sponsored by China Society of Fisheries

R LIE R A2, BT IR BRI ALY 2/3, 395
I3 A R B URLR (B R (BIIV-6) R AR o
A, HRDE (ERIV-9), £z EE,
g . g SR EE BRI (BRI -4).

20 dph £ . 4K N (10 743£127) um, BRE
TR, 2 REARTE, AEH, BEK
w25 i e . MEEE IR, B EEEE K oM B
TR ISR BEEEESL 24 M REE I
R, REEHES 34, B H B (BARII-5.
E R IV-10),

3 e

3.1 EWTEESHIIERL % BHFE

R K E AT REUr 9 8 BB, fudEZ
KEORI . IRAEI . BRI . IR R
PR 28 BT BUN ARG B . (RO £
FhE 45 & B B Be ity i 44 RS Bl R L AEE— o 22
5o s /N A (Amphriprion percula). 7
WeJE 1 (Acrossocheilus yunanensis) F1IEM i (Alosa
sapidissima) WIWEIG & & B A, AT BT X 55 1
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M KABB B, WA (Cyprinus carp). Wik
Mg £ (Collichthys lucidus). 4% (Scatophagus
argus) . FAWE B1(Culter alburnus) Z5E"7 W B2 T
JREE I I, IXAT e BT R A I A () A
HW . Ji4h, = F R (Discogobio yunnanensis)
515 REK (Paramisgurnus dabryanus) 3 A EAN
IR BN AL R L, IR T 6 DM RF B
BN A, PABE S (Danio rerio) R, H K&
B BB ar AAFTED W22 5, A hn 1A A
RIS G b2z S — Ty TH S Bk T IR iG &
BB E R R, BRI LE R
HoEmE BN, R, KEEKEEZ
()5 BN R R BEAROG , RO A B IR,
AEREPEIR AT, X — SRS 58 A% N TR K £ A
MK A X402 I, RS R A =,
ARG KT )RR AR R I At A8 2 e B (W) o
1o i SR 98 e DT X 26 22 08 WL INTEHIL T
DU AN [R) 9 e 5 MR SE R AL

B TC R 5 O T ER MR S, S IR B TE
WARFMTIERAKE. BdENANTEEFNREK
B, WLk IRR L o 8 DB A
SR MR BRI AR TR RN . p
R S EAUE USRI R, X — R E R
25 H At B - ¥ K 0 28 W48 0 (Rachycentron
VW BT F A (Siganus oramin)®” . %)
LU (Plectropomus leopardus)®" 45 & FE AR AL
HAF AR, RE LRFRBNIG & F ik
BB B BT Tl sk SR, HHXTIZ B
AR 22 5, A b seh, HORESZ K O
KA BRFRERN BRSPS T8, MTEXFE
SR T A R TE , DURE E  RE E B B U e T B A
W14 XA RER R T IR IR & R A DT )
Mul RS 2SS, bR, RN ZAEINK

canadum

7 E2IREIE T BLZ D1 1 40 M5 S 40 A% AR )
AL 1) B IR I B 8 AR i 7,
KRk B P EAEERE R, Hik, A0
FERE IR LI A Sy S0 JC 4 85 e 7 i A P ST A —
AIHREAT I A . B IO A 5 VR iR R T I T
9 18.5 h, HR AR S 24 AU T 5 Sk
B IRIG A E , BT AR RO R . BT
Wi IR iR RS A Tk B RRE, 20% 72 h A g
TFRAR MR B 37 o [R] IR RBP4 T Dk A
B, WEETE TR LZ . eI W (4
96 h) J5i A BE [t AL

32 BRAEFHERERAR

O R/ NXT R BB A EE W, —i
LR R RN, B PR BT s 6, b
K HARKABAEEAREL, BMkE, Pk
R, REEBMG, DI ICR s e, Hop
BB, Pt AR R 470.8~503.8 °C-h, i fE
IR R GT T 2 FhEsRHaZE | 4 Fa ek,
A1 45 B9 JE R 65 B AR W (Seriola dumerili)* !
i A0 BE £ (Epinephelus fuscoguttatus)™ . &by 41
BEfh (E. coioides)™ . #fi A1 BE4 (E. lanceolatus)®”
MABUBR AR BRAR . KB . G KA i
i 1] S A RO (% 2). AT LG TG 147 % B A 45 B
JEERGES | R AREIEE/N, JRAG & E R R,
FE ML B BE 25 AR (22.0~26.0 °C), = AR AR i
28 35 h 10 min J5 PEAL H I T B HE SRS 1 IR JiG
K E Frg A IR F] 41 h 27 min B, 1 5 AR
PERABEEARLL, TEONEE . IREEAERSRIET,
Rbl A B A A 0] 22 LB mS TE S B R, (R
s B 2R W ORTE R ES | = AR ARG K B T
A 1) DU 2 v T B (S, X i g SRR
(Serranidae) fa S FNESF} S ()P R S A K

R2 THEBKEXZHINER. BRAEIEMNEES X & FRHEHIE

Tab. 2 Fertilized egg diameter, temperature and time needed of embryonic development in seven fish species

,_ > 25 9H RBE/ 0 CHA 4B R ArFOYE /0 o,
Fhsk B B 2 mm KWL °C RN R P e TR H B/ °C-h)
§ . o development time for embryonic effective accumulated
species diameter of fertilized egg

temperature development temperature

WML WS G. speciosus 0.76+0.01 23.5~26.5 18 h 30 min 470.8~503.8
URTEERES T ovatus 0.97 18.0~21.0 41 h 27 min 747.0~871.5
FREE S dumerili 1.06 23.0~25.0 35h 10 min 808.9~879.3
FILHEIRES P, leopardus 0.82+0.02 30.0~30.1 16 h 32 min 510.0~511.7
FAF A E. coioides 0.78+0.16 25.0~28.0 25 h 40 min 625.0~700.0
KRS AP E. fuscoguttatus 0.82+0.02 27.0~28.0 21 h 16 min 594.0~616.0
B E. lanceolatus 0.85 27.0~28.0 25 h 40 min 702.0~728.0
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HWE IO 2 5 4 FRES R IEH LR, Hor
WA R A, SIS T 65 B4R DN, (A5 T 2
W BRI U LA R e R A S R
IR ) AR A, DT BE A R iR 1 T 3R A X
P, 65 B0 2 2 IRTE IR IR K 8 i R R )
IFIR] HL3% 3

®3 5 MEERE MME RN, AT 8]

Tab.3 Formation time of neurula of five species in

Carangidae

[UES PIEE T BT 8]/ h

species formation of neurula
WSS G. speciosus 7
UIFERES T ovatus 25
A S, dumerili 15
T4 S quinqueradiata 19
WM S lalandi 22

3.3 EML ISR &S KIFE

TEAEGE I a2 R A KB BE R, R A
BB AR g —, Al K 45 5p
FREMTHAESR N . R R B SRR AN IR
B BRE NS AT U0 R T
B A7 R 0 SR w47 f 8 (0~3 dph) FJS A1 1)
(4~20 dph), FARIEERWT LD, &6 %0 H
PRI WS A7 fa 0] B R4 R, SIS I I 541 £
W EINF - 45 K (1520419) pm,  HC B8 4 3 dph
RIBETEAESR Y, FEAE 21T, BRI A s R 2k
1) v AR B I B 4 Y, RS G I BB AT

BN [FJE A E SRS i ek
F 6 dph JE B 7 a2, 15 dph, HRITLHM
AR, AEBETRUY, 20 dph, BRESTH,
#E I H AR, Efr iR F 4

ARPFFTFRA I LT, X T SR A
JO N B fr Y BE R BARHIE (R 4), KINAE 4
Pz b f0 25 v, G JC O 65 00 AT f AR R B /N
AT f I Y & 1 R HA ) A s R S e
20 dph I BRI SE W TAF B & B, X o] g5 Hom
R R U 6, A E LA, BT
R, HO ok, HOF AR
(I R R BEmSTC G R K e K, %A
MR, (SR A T A 4 i W) S I R B A TR
PR I R B 0 G 7 5 ) A T f AR R AN HLHTE
TF BB BATI SR nT RAR ARG B 2 1 5543, fE
AR L L B o IS IC U 85 T 1Y SR 0
A B B A K R S 1 I R P K S
1350 LY )< S U KBS, FE 0~9 dph 1T
AR RAN 194 um/d, {HFE 10~20 dph (-2
KR IEE] 680 pm/d, X — & A LA S FE S H
b fi5 B 10 A WL B 45 SR — 3, X RP R BE R R
FEME LN N S 0 A AL 3 B v 3 N AR A A A
B E By 22—, ] HE e R R O A
B B 1 I8 A6 3R . 9 dph R B 8 JC {4 5 11 £,
RF O RV ORAHUE AR BB R AR N E,
{EL B R €0 3E B I, 10 dph A2 DL R i BB 5 (5 3k
hEBRHE, B maTHS), BIREH R
i, XN TIRR O R TORR AR 54k
A R AFAE = BE PR

T4 SHEBENEXFEMRLERHIE

Tab.4 Main characteristics of larvae stage of five species in Carangidae

ok KRB °C AT 4K /mm YP B FEH R /d ThERFE R/ i 2% 5 /d

s ecjiqes development newly hatched yolk-sac oil-ball fin ray

P temperature larvae length depletion depletion completion
WML WEE G speciosus 25.4-258 1.520+0.019 3 6 20
YIIAESS T ovatus 22.6~26.8 2.025+0.367 4 6 18
F.5Mi S, quinqueradiata 22.0~24.0 4.03+0.27 6 10 25
ST S dumerili 23.0~25.0 2.84-3.04 4 4 27
W S lalandi 23.0~25.0 3.62+0.16 4 9 25

AT e BB G TG 14 5 5 B B 65 (R IR R S SE Ak (References):

INEW - EER MR &SI DI =] 2P s qES) AN
g P TEEPE O (0 2R R AR, RS TG A7 65 8 R ) T
R S Jie R LA 2 B B 65 Bl i 5
SREPR AT I HAR AT B

(3 7 WA A SUTC 52 B s A2 B Al 22 o )
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Characteristics of the embryonic and post-embryonic development of
golden trevally (Gnathannodon speciosus)

HUANG Weiping ', GAN Songyong’>, WANG Qing’, YANG Shaosen’, HUANG Jinxiong >,
ZHAO Yanfei?, ZOU Cuiyun', HUANG Peiwei’, ZHANG Xiaoxiao ',
CHEN Yongnan', QIN Zhendong', WU Jinhui *, LINLi"

(1. Guangdong Provincial Water Environment and Aquatic Products Security Engineering Technology Research Center, Guangzhou
Key Laboratory of Aquatic Animal Diseases and Waterfowl Breeding, College of Animal Sciences and Technology,
Zhongkai University of Agriculture and Engineering, Guangzhou 510222, China;

2. Guangdong Agricultural Technology Extension Center, Guangzhou 510520, China,

3. College of Marine Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: Golden trevally (Gnathanodon speciosus), a marine fish that combines ornamental value with edibility,
is a suitable species for marine cage culture. At present, there are few studies on G. speciosus in China, while the
studies abroad mainly focus on its adaptability to environmental factors, growth performance, feeding and nutrient
requirements, as well as microsatellite sequencing. The studies on its reproductive characteristics and embryonic
development is still lacking. Therefore, in this paper, the fertilized eggs of G. speciosus were obtained by artificial
oxytocin and observed, in order to elucidate the characteristics of its embryonic and post-embryonic development.
The hatchery conditions of the fertilized eggs were as follows : salinity 30.26+0.67, temperature 24.72+0.32 °C,
pH value 7.46+0.12, dissolved oxygen 5.13+0.33 mg/L and light intensity 3000 1x. The results showed that the
zygotes were transparent floating spherical eggs with an average diameter of 764.29+14.74 um and a single oil
bulb with an average diameter of 166.32+18.28 pm. Embryonic development included 8 stages i.e. fertilized egg
stage, blastodisc stage, cleavage stage, blastula stage, gastrula stage, neurula stage, organo-forming stage and
hatching stage, subsequently subdivided into 24 stages. The fertilized eggs were hatched out at 18 h 30 min after
fertilization followed by the larval stage. According to the absorption of yolk sac, larval stage was further divided
into pre-larval stage (0-3 days, not complete absorption of yolk sac) and post-larval stage (4-20 days, complete
absorption of yolk sac). The total length of the hatched-out larvae was 1 520+£19 um. The yolk sac has been com-
pletely absorbed at 3 days post hatchery (DPH), and the oil globule disappeared at 6 DPH with the appearance of
swimming bladder. At 20 DPH, the posterior part of spinal column was curved which was the mark of juvenile
stage, meanwhile, the fins and the digestive system were fully developed with a great amount of pigments depos-
ited on the surface of the body, which were the symbols for its ability to live independently. The larval develop-
ment belonged to an allometric model with faster speed at the early stage and slower speed at the late stage. The
development pattern of G. speciosus is in line with typical bony fish, and the development time was shorter than
those of other species of Carangidae. The embryonic and post-embryonic development characteristics of G. spe-
ciosus were close to those in Trachinotus ovatus, which was the main species of marine ranching in Guangdong
province and Hainan province in China. In the process of exploitation and industry development of G. speciosus,
we could benefit a lot from 7. ovatus. This study will shed a new light on the breeding of G. speciosus in the future.
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