WoaPE 1
201541 A4

bW HE REER

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.24, No.1
Jan., 2015

XEHS: 1674 -5566(2015)01 - 0036 — 08

NGHEANTEEREKREE

A, KRE, KEW, &L, PRE, BRE, RS, HAE,

1 % W

(EMTIRF=HIERT LMK =B8R 0 , B 200433)

i E: B@BEX I8 (Coilia nasus) & N TEH AW AR & B WL,
R T BT N TEENFEMELERE TN TS, 428
AP ANTESM F, I35 A (2 1) ST B RIS E R A
EAHMRE AR BRI R A2(LHRH-A2) X IR R & R R SEA T
7= R M 30 pe/kg, MEEIE 7 22 ~24 CHRMET, LT 18 ~
33.5 h YRR A I, 3R AR B AR ASHL =W, M7= 3 91. 7% ; K15 2 KGO
25.8 JikL, ZHEZR N 80. 6% ,3K15 22.3 7T BRMIWIIAT6 , I fL3eh 86.
4% ; ZHREIN B I R TR BRIY , B4R R (909. 86 +24.02) pum, JH
BRK ELBAN s IRAR R B 4 A IR BT U BE L DR 4 B B (R B B B J A
BB R B (2R B T R BORN B B 7 B BE R 30 MR B Y
H1,76(23.64 £0.36) CH&MF T, it 28 h 476 1 B WS4 62 & 5 5
B, SETHBRVE TOKTH , £ (2056. 37 ~2074.74) m, 57 B3 K H T
BT , EREBRIE , 0Bk 90 ~ 110 3R/ 43, L5 48 ~50 Xt s B I 45 Xt 7
BRI S N TER T ERENET BAEERNE L,

HR=m: AX T8 B
RBFF AL F R R B, A< 3L
HERMEFMBLE TUEAEY
WATERWN 2432 S0
WESHEEWE, JIBAEAR
M & A TEERE,
X EICRG & 8 B AR AT
TR, U A 182 A
T EarA R LR = iR
KB : J] 8 (Coilia nasus) ;
2 AN T B ERET ;X0
hESGES: S961.2
XEARER: A

J18% (Coilia nasus) , X4 KA, AGFR T,
£, J& T # ¥ B ( Clupeiformes ), 2 B}
(Engraulidae) , %)@ ( Coilia) , VLI 2,
FE T REREENARE W, LEFRIL
FEE M, UKL T B & &, KILISL
PR 0 B I L B4 PR SR T AR, I 5 K L
KRR CRIL =8 U LR, i
Tl A R A SR EE Z R R,
KILIGRFE SR ZR, B EBFTHEES.
HAMERNEIAG ™ E, T8 E KR IL A B BETE AL
HFEEY . B, I8N T &SRR KR,
SEPU AU AR 7, B T HE 2 A i L AL SR
FE AR AT AR el R L R A R
T IEFETIO , T AR vl R IR

RS HHA: 2014-03-19 f&E HHA: 2014-09-19

EHI, A KI8T IR AR SR A T %
BB IR, E NTF SR BE T4 4y LT
JEZA R BAR MBI, EEE P THEMHEILN
B TLH R L M AT R AR 5, A )
B R A (9 A SRGE (BRI B A A
T HFEARARE ; [F A ST SR iG  F MBS
OB AME R A XU 27430 R AR B
N TEFHFR I ZAE IV f 2 s, (HE AT
SIS R I BY Z RGN — R R, LR
KB FT T2 B 2 R ] 2011 4F = AL {L
ANTER &5 2 F SR m T — U 8HE
NFA, T 2013 45 -6 AHATHRE A, 4%
ZEENTERT R A0TSR e N TE
SR T B, R L — R RS2 A U0

EEMA: BRI H [ PRBR T (2014) 55 4 5 ] 5 EigTRREEORZ B ST R B 5T H (11391901300) 5 B¢
W85 LT SE R EE A 4 BHIT & T (12D21909302) 5 b KIT 0 E A FFAKE S WA TE T TR PO

(13DZ2251800)
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FIXERERA 22 R P AR AR R GE M BT IE, LA
1B N TR FIRGE A 7 A K R R BEAL BT
FEIRMERL KR o

U RPR

1.1 x&i%F

Sk F T K =05 B2 W AR 4 T 2011 4F
FAATFERM TG ER G T ENEAUANTE
BRBESTASFRN 2 B —RII8t M
YERAN TR G5 A, FARAED B RE
DML BT R 7E 5 - 12 B 1T AN FR 58, ik
FEBE R 200 B/667 m*, 45 667 m® £ 3 kg /N
FASH R EUF , S FOT ; 5 H 88 1K, R
PSR B, FEBRASFREANEE, B A
WK —IR, R 3ty D2 Rk (3R 5 ~8) ;%)
11 - 12 H #AT R , K B i B B 4% A EeH
AW, B 3 P K AR B4R S B 10 ~ 15, I N
/NS R AR B R 3 R B4 667 m” B 6
kg , oA PG HE [F]HT ; BIRAE 2 -3 A, MK
B BIRK ;B8] 3 -5 A, BT Hh R,
— IR BB 2 ~3 Ko
1.2 FEapkiE. g= =P ERL

5 A BA), KR 20 ~25 CHE, SEAS M
HRRGSERZ K, s B AT PR e A 7= SR A, Pk R
AR - M J5 IR AR K B R 4K, A FLAR AL ; i
R EMGE LA D BRI, BIBK A Pk
TR () SR AR P (B AR 3 O A 7 5 Pkt
iz B R EER TR K 1R A
10 ~20 m® f[R 0 Bk 25 7 B T, 4R 7= SR A TR
WEN1 ~2 B/m® B, EEMAR, — K
= SR MERE L 2/3 ~3/4 7 KIR K 22 ~24
C s R EE B SR SR RN
fRE AR BB ER A, (LHRH-A, ) B8R 15 #
T 0.9% By AEFER K, BREC B ; fE 7= F) & : b F

30 wg/keg, HEAIRAE ; R A B RS2 7 =X, 00 i
B2 18 ~33.5 h, YR % A RER FE A 3L e LA & 7™
GBS (] , SR EC BT, A A 38 20 £, 35 40 F 2 A K THT
o, o5 B & Bk A A R ; SR A K FEAUE
1k, 7KiRHN 23 ~24 C,
1.3 HFREZENER

S A27 HAE™.5 A 28 H™ 2K 15
PRI ZAE IRIE D ARG R B WA IR, ZAE G
15 min BUH53 324500 (291 000 %i) # 2 L5 = A
TESEALAR N (10 L) B4k, 2% BE 4 100 Ki/L,
SEALAT B T B shiRiE KK B A4, RS
23 ~24 C LN ECE | NS4, FFESMAE
S BIRBENLEURE 30 7, BORE 8] B B 8] 43 51 2 «
ZHEJ5 0 ~2 h P[EFE 15 min,3 ~7 h LLJG 8] & 30
min, 7 h DLJE[EIFE 1 h; 3% F Olympus BX-53 #I-5
A H 238, Olympus DP26 AR CCD LA
J CellSens Standard 54 F 34 Xf 5245 BF #E47
AR B A8, Rl C SRR R B 45 Bl
FHE, LA 50% M4 B3 BB RFAEAE o 45 & 8 B
B ¥ . JIBTHERG & B By B A 5 Xl 73228 SOk
[8 -9V W7k, I 4 BRI BY ¢ B AE B k. BT
AHHEZ SPSS 17. 0 {4 4E3E, F Mean + SD 7R

2 HR
2.1 R

2013 443 4 HEAE =7 —1U 2 BYMEE KA 60
B, 7E22.4 ~23.8 CAMTF, 414 18 ~33.5h i
PSR 6], 55 R ME f SR A B ARSCEL B , i
7307 80.0% ~95.8% ,F-H =R N 91.7% ,
FTF7=00 32 J3RL; RAGSZAEI 25. 8 TIRL, SZAEHR
4 40.0% ~85.5% , V¥ ZAER N 80. 6% ; WAk
W15 22.3 TR VI AT 1, AL R 65.0% ~
90.4% , V¥ Wby 86. 4% (K 1) s F ¥R
HEET=EP 5 818 i,

*1 NIHEATEHEBERAE
Tab.1 Data of artificial propagation of Coilia nasus

N Ft/ R BN rERf RN W TR R MR
#PEH - KE/T broodstock B/ b /R R e JRR /% /% /%
ovulation water —_— . - / JikL a: . S
d Mt i3 ovulation  spawing fertilized yolk-sac  induced fertilization hatch
ate temperature . egg
female male time fish egg larvae rate rate rate
5H16 H 22.4 10 15 21 ~33 8 3 2.5 2 80.0 83.3 80.0
5H21H 23.0 15 20 19~33.5 14 5 2.0 1.3 93.3 40.0 65.0
5SH27H 23.6 11 16 21~32.8 10 5 2.5 2 90.9 50.0 80.0
6 HS5H 23.8 24 25 18 ~27 23 22 18.8 17 95.8 85.5 90.4
JB3T total 60 76 55 32 25.8 22.3
44 average 91.7 80.6 86.4
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2.2 EFAIIFNIZREO

LI F 3 T K E, B8R R (779. 61
33.49)um(n =10) . BPIB/KZHEIT , UP B K B
fi , A B B MR 3 5, BRI, BRAZR y (909. 86 =
24.02) um (n=20) , 50 & Bk H #4957 (208. 00 +
58.21) pm (n =10), WM KEH BN, HEH
(498.27 £15.07) pm (n =20) , ZAE IR I
PR TORE M, SRS BB (B - 1) .

2.3 HBREE

JI85Z G N E IR BE S (23. 64 £0.36) C
(n=30) 0T, F6F 28 h &7 7 4B Bk 30 4~
BT L (K 2) .

2.3.1 JRETE R B

ZXEIZ NG G, SRR I 4R 1) B9 Bk — AR 4
o TR AR TS T 4R R I T8 B R T B Y R A
(R LRI 1/3) , etk RIS BB B Sh i
Fi— R AEIR (B -2 ~3) .

2.3.2 BRBIpEE

ZHE 1 h 5, R Y R 28 TR e et 3 4 2
1, R N M, R SRR 1 IREH
B2 WA, RS 1 REH ;3 REH 2
FRATBOTAT 3L 15 S a3 g, /34 ek HE
FIFFIRAEE ST, KN ZE R 56 6 R RHaTE
GRMAR, 53R4T 2 B & 57 FBR AT Bk
/N RO AR 2, (E 5T T B AT L, A 24
M (B -4 ~10) o
2.3.3 BERRHE:

ZHG 3 h 40 min 5, & 7 RERIESL T3, 57
ZABRARFRAR /N BRI 5 AR, SRR IR A
o R, TR B IR B ; B 5 B = A1 4 A
FRIRIANY &, IR 2 7 i [l i °F, R )2 5 B
WREAR , S T8 BUBT A B AR, 2 5 B AR BG )
1/3(ERE -11 ~13)

2.3.4 JERHEIHE

ZHG 6 h 55 min J5 , 38 I 50 2 40 M T 4 1) 4
Ytk sh, & T A, T AR, B NG, WAk
JRJZ 44, FRER W& FE 4kt B, Bl 2 VR i A D i
&, ISR B, IR B 2 A9 (BIR - 14 ~16)
2.3.5 MEHE

ZHE 11 h J5, AL JZ 40T 3 2 U0 B IR ER,
FEYIARER 43 O 25 22 5% HH R IR A0, TE LU0 B A, iR
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JEH & M AT Bt 223 ; B A N B SRR ER
AW, 78 U B A R win B B R R B IR AL, IR
FLBRER/IN, BP 5 9k 2 AR, (AR FL A B A B
A, B 23, R AEERAAENE E(BRR -
17,18)
2.3.6 #ELHHE

ZHG 13 h 45 min J5, FALREF M, 5%
PRI B K B, 2R 5 IR AR SLFF R B 1 X &
TIHIRER  RIEH I 4 ~6 TR ML ; bEE
AR BLRZ K, W6 [T AR B T2 A, ki FF 268 24, L5 3
B 52K 17 h g, IAA S v 8 TR LR 4R B 2F,
T B, IR AL 475, LTS 3G i3] 20 X ; B &
REHMK LR %, RPN R ML E W EE,TE
FRBHE ;SR JE 7E 5 R A0 L B /0N o R 2 4k T
3248 21 h 35 min J5 , A ER LD B BLIE55 [R1BR
PEHE Bl , ALY 4k S23% in 3] 50 X5 AR 28 5% i A (R
T, AR K, AR O S LR A 245 23 h 5
min J5 , ZEAR T 75 B R R L 3 RO S AL, O
FrIaAE A, A5 753 9 ) W /D
&= MEA, OBk 60 ~85 Yk/4 , IR i 3h
TEEE R ZAE 2SS h g, BRI B 1 ~2 /4
HIEsh (B -19 ~29)
2.3.7 HBEREE

ZHE 26 h J5 , B i JE B T B AT DL, R
FABhIREL ;2K 28 h J5 , BEE A Zh 3w 31 i,
B A 5 0 A S 0 A 72 T R R, B )5 D S O i
W, AL ER 64T R, B R AR 242 5h, 1
AR IR (B - 30) .
2.4 ¥IWFE

WIS L AT, B B R il AN E S,
RES S B sh e, B IR E R BRAPE, (HE
D, B AMBRSHEAETWERL, 2K
2056.37 ~2 074. 74 pm, {KK 2 021. 13 ~
2 016.43 pm, K% 684.51 ~742.36 wm; 5 #% 2%
KEEREETE , Bk T K, WK 2BR% ,
BRE 12 487. 36 ~ 543. 49 pm, 55 12 466. 28 ~
476.19 pm; G- ZI B 8, IR BA T AR, BB
BNEERNRNELU. BEAZWEA, BT
[MIARTE , SRR &, H 7 SR AEff = 23, 008k 90 ~
110 YR/ 43, L35 48 ~50 Xf, HIWH T4 BB,
PRI TR A (IR -31) 6
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F2 TIHERBREEIRE
Tab.2 The embryonic development of Coilia nasus
s RE XI5 iR R/ FERHE P& IR
No. development stage time after fertilization temperature brief characteristics plate
1 R B Blastodise rudiment 23.6 7 B R A8 S 2
2 3% Blastodisc formation 23.6 =B B R 3
3 2 G 2-cell 1h 23.6 51 IREBE, 2 MK/ AR 4
- own e RKERSIRMERBREANG
5 8 i 8-cell 1 h 18 min 23.6 ﬁ&wg\%ﬁ%ﬂz 2L BIAD KA
6 16 4 16-cell 1 h 28 min 23.8 5 4 3,16 M EBIYAY 248k 7
. %5 WA, SR RHFIIF R AESFT, K
7 32 4 Jfu e 32-cell 1 h 45 min 23.8 NS B 8
8 64 41 Uiy 64-cell 2 h 5 min 23.8 J%G&ﬁﬁ,@ﬁ?é%ﬂﬁﬁ,ﬁ%ﬁﬁ 9
9 ZYiMf multicellular 3h 23.4 ﬁmaii@g BN BRI
10  FERFI early blastula 3 h 40 min 24.0 R 11
11 FEErHH mid blastula 4 h 35 min 24.0 T E SN A AN R B RAE T 12
12 FERKEH late blastula 5 h 35 min 23.9 R H H Y 13
13 R early gastrula 6 h 55 min 23.7 WAL 2/5, T AR, IR BR 29w L 14
14 J5EjzH Y mid gastrula 7 h 30 min 23.7 PR T4 172, R3FEA B, RS H 3L 15
15 iz late gastrula 9h 24.5 ﬁgfﬂ 23 ~ 475, IR, KR ¢
16 MZHEW neurula 11h 24.6 TS HR RGN U BT B 223 17
. . FETR R AR NG TE B R T i IR AL, R AL R
17 JRFLEI] closure of blastopore 12 h 30 min 23.8 SHih, BB 18
i} % 1 Bl #Y appearance of optic . AR SL TSt B — X A T IR 3, A R
18 rudiment 13 h 45 min 23.8 S92 1/2 JE] 19
19 U7 By appearance of myomere 13 h 55 min 23.8 zﬂi?'j% ~ 6 f B 1 JOLT e B 20
20  HRZEH PN appearance of optic vesicle 15 h 30 min 23.6 o6 0 T MR BT R, i s o4 , L5 3 21
e . PR ORE 2, I I8 B, MR AR T 4 4/
21 B2 H B appearance of tail bud 17 h 23.1 5 LA ] 20 % 22
22 R I appearance of tail fin 18 h 23.5 %z{*ﬁ,ﬁ%%ﬁ%,fﬂzﬂ‘%ﬁ&?g 23
23 H3EH I appearance of otocyst 19 h 40 min 23.5 HE P, WL 3] 38 Xif 24
24 LAY I muscular contraction 21 h 35 min 23.3 RSB, T LA SBR[ B B sl 25
25 ShAH B3] appearance of lens 22 h 30 min 23.2 [ 2 HR it AT 26
N . . BT 7 PR S £ B0 L B L0, 00 B
26 >k heart pulsation 23 h 5 min 23.2 L) 27
. =R DSBS T N EE P N
27  HA P appearance of otolithes 24 h 23.2 60-85 Y/ S VAL A Bl Zh e 28
28 J2Hi tail fibrillation 25 h 23.2 BRI 1 -2 R/4 i s) 29
29  HEHTH pre-hatching stage 26 h 23.1 ﬁg%g}ﬁ%%ﬁ}ﬁ@jﬁﬂ AT 30
30 H B hatching stage 28 h 23.7 gﬁ;%%l‘%& P PR 35 2P 3 T 5
3 Wk FE KT MIRIE , T 2011 T ENEAHUAT
NTe 4 4 N
£F AR, RERREN T —R&ED 2 4
3.1 TIHEANIEEER Pl 2SR5, B 2 2013 48 4 -5 A MR

F 2007 FRAFE A B TI BT A, 0t 4 B

2 IF T 2013 4E5 -6 At —HRAHITHEE
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HEFANTLER e AV B A B KL ]84
NLEFE ., Fi5b, TI6 R R EL, A B 7K B
FE” BRI N AR A B B AR R,
ERAE 5 AR T - IR A 5 51 25
T, AR SR A i B3 A 7 1 255 I B 1), BRI Sy 4
YETH PR EFC T, 45 A\ B8 3 18] 2 A 1) i
TG RAR, RIEEA 26 3R A REAF I )\ L7 B F 4%
K L BT 7= B 0 o Bt AR, 3 T 5 B2 0 R A
LT B, [R] B 23 3 Wi SR AL B FL Y S R, 45 e
FESE W ORAR KW EIxE, A B 50 R F Az ™
SRR A N N B AR R i LB, [R] i >R
TES 30 pg/kg & LHRH-A2 BR M IHRI7K
IR OCIREASIHE RN FHITES, LHEATE
FEANKTRML P BATSCHC "IN , AR T R A5
TR, FNERETZENNRRE(ZERN
80.6% ) ,3K15 T KHLE M ZHE N, BUS B AT AL
Ro XMTENTEGIFET 1 ZE N KA %
A< RE B AT 3C T 7™ BN 32 45 B L R 78 HoAth— 2 £ 28
ho A kOB o, o W ( Alosa
sapidissima ) """ F BN YL 8% f ( Trachidermus
fasciatus) ",

B A TSR R BRSO 2 1 N T
T I RETE 2 4 o P U, A B 5T I SR A 2R
Rt A EEA K FER P RE R F K
HIERBE , & ZE R T 2 i) 1 2 gk (R 2N 10 ~
15) , BE B LM, A EEWKFH, HRA T
BARAAG T BT BIRBOR : W R M AR A [
FIEEF. A, BT F—RITE M A,
RAMBFN BN, ARELE 15 ~25 g WHEN, &
KAE 15 ~25 em JEHEIN, X 1320 T M4
SRR RCE D, P RN 5 818 KL, AR T
BAREABT 2 ~4 W34 2 ~7 TR IR &
BREZ,
3.2 TISHRABER

AHXT T 5 H At — 2 300 3 o 2K, i Se
Bt A v s et S B R 5 6l ( Fugu
obscurus )\ 1 H A #8 #f ( Anguilla
Japonica) "~ TSR BARA AR LA
P R IG & B R T B R 1 B £ 28 f o 3 O IR
IR % R B AR AR & AR U 4
7 A B 30 SB[ TIBHIRRIRE H B S
R (1) JIBYBR g FEE TORG M , 78 FoAth W ) 2438
TR 2K h 5 4 ( Macrura reevesii ) 1 — 2 (5P

http: //www. shhydxxb. com

TEE TGRS )T, (A 35 YN A B U Mk TG ORS
PENO T RS GUR Ty el B UL SORE P 5 (2) Hez
¥ U0 & 1w /N YR, L4227 (909. 86 +24.02)
pm, BN T H A (1.0 ~ 1. 2 mm'™ F
(0.94 £0.15) mm ") FIBE S AR 8 (1. 118 ~
1.274 mm) " BB /N Fhf (1. 37 ~2.20
mm) 7B ZE Y 2. 85 ~3.28 mm ) (4. 03
+0.25) mm"™ ] FIAA VT B (1. 50 ~ 1. 78
mm) "5 (3) T BT AN, e K N
2056.37 ~2 074. 74 pm, B} B /N T B 74 68 fif
[3.1~3.7 mm" H1(3.32 £0.02) mm '] B
SRl (2. 47 ~2.86 mm) " M (2,75
mm) "7 FIZE W (8. 16 ~9.06 mm* F1 6. 75
mm"") | BTGP R B R SE 4, BR A
BREATE R, WIERZ 8 E & B A TE B, BT A
FFEFERRKEENHE L REARIFOERER.
THAEm S B ERFERRS, XML 5H
7 B84 34
3.3 2ANIZEENISHERABTHERARKE
B O B 0 AL PR S50 2 E AR MG B R i

& N T 258 1) T 65 1R if B G B A T 5 iR
fE & T R BT E — 2 X : (1) KR F
H L PR 348 B0 Bk 2 AT, 5 XU 455 g 7] 5%
JAS e AL PR 35007 300 1 B0 Bk 2 I BB Y 25 SR AN TR
XIS 45 SR 1 BLRG 5 S — A 1 9 5 76 H: A I
et BRI, A S5t A R AR 2 SE M
100 i B A BORR G & B HERR R LA RO
B BAE O BRZ AT, T 55 Ah— BB oY A B SR E|
SEYN A A E A SR E UL A R A BRAE
BZ)E , BREE R REH# — B R; (2) &AL
HIEI ] B 52 A5 U IR A2 47 (909. 86 +24.02) um
BRI 4K K 2 056.37 ~2 074.74 pum, BB
INTF SRR B X T D 8% [ 4R S5 T 45 324 O
IR 1.1 ~ 1.2 mm FIFHF ALK 2.5 mm 1
BFgE 45 5 LA & XU 2650 A T %58 7] 8% 19 59 12
(1.15 £0.15) mm ¥ 4T 4 (2. 85 £0.20)
mm [RFFEEE R, 5 AT B2 A 55 B A SR A
RIRME BB AR N ; (3) AR AL BT K B
SR S IHLET KR 25 UIAE 56, (23 5 HAMR 2 30 5
ZEA R A IR R B % IR R AR R
ZIBMRATBHAT XML, BHFR
7£23.64 CHRM T IIBHEIGT 28 h Jfb B B, 1
HAREHEMZHKE WL E 32 h (25 ~ 27
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(6]
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Complete artificial propagation and embryonic development of Coilia nasus

SHI Yonghai, ZHANG Genyu, ZHANG Haiming, LIU Yongshi ,YAN Yinlong, LU Genhai, LIU Jianzhong,
XIE Yongde, XU Jiabo
(Shanghai Fisheries Research Institute, Shanghai Fisheries Technical Extension Station, Shanghai 200433, China)

Abstract: Through complete artificial propagation test and embryonic development observation of Coilia
nasus, the characteristics of complete artificial propagation, and the morphological and ecological traits at
each stage of embryonic development of Coilia nasus were studied. The results show that artificial breeding F,
Coilia nasus broodstock ( two-year-old) was cultured by the simulated natural migration method; Excellent
individuals were selected from the sexually mature broodstocks as parent fishes and induced by injected [ D-
Ala®-Pro’-Net] — LHRH - a, and the treatment dosages are: 30 ug per Kg for females and half of doses for
males; at 22 — 24 °C, the broodstock naturally copulated and spawned after 18 — 33. 5 h following the
hormonal treatment, the inducing rate was 91. 7% ; 2. 58 x 10° fertilized eggs were obtained, and the
fertilization rate was 80.6% ; 2.23 x 10° yolk-sac larvae were hatched, and the hatching rate was 86.4% .
The fertilized eggs were transparent, buoyancy, cohesionless, and spherical in shape with a diameter of
(909.86 +£24.02) um. The egg had one big oil-ball. According to morphological characteristics, the process
of embryo development could be categorized into 7 physiological stages with 30 periods: the blastoderm form
stage, the cleavage stage, the blastula stage, the gastrula stage, the neural stage, the organogenesis stage,
and the hatching stage. The embryo development lasted for 28 h at the water temperature (23.64 +0.36) C.
The newly hatched larvae were transparent and floated on the surface of the water by the oil ball, and the total
length was 2 056.37 -2 074.74 pm. The yolk sac was nearly elliptic, and the oil ball was spherical. The
heart rate was 90 — 110 per minute, and the muscle section was 48 —50 pairs. This study is important in the
protection of resources and artificial breeding of Coilia nasus.

Key words: Coilia nasus; complete artificial propagation; embryonic development; fertilized egg
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Plate Embryonic development of Coilia nasus
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1. Fertilized egg; 2. Blastodisc rudiment; 3. Blastodisc formation; 4. 2-cell; 5. 4-cell; 6. 8-cell; 7. 16-cell; 8. 32-cell; 9. 64-cell; 10.
Multicellular; 11. Early blastula; 12. Mid blastula; 13. Late blastula; 14. Early gastrula; 15. Mid gastrula; 16. Late gastrula; 17.
Neurula; 18. Closure of blastopore; 19. Appearance of optic rudiment; 20. Appearance of myomere; 21. Appearance of optic vesicle; 22.
Appearance of tail bud; 23. Appearance of tail fin; 24. Appearance of otocyst; 25. Muscular contraction; 26. Appearance of lens; 27.
Heart pulsation; 28. Appearance of otolithes; 29. Tail fibrillation; 30. Pre-hatching stage; 31. Newly hatched larva.
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