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(SR EESZRNAERY, FHNELGEH, FHHA
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RIS EA 2 TME, & BABME. HAT,
i B % 1) SR B AR 2 AR T B AR R, D
152 85 o O 98 B I R, T A o R BT R
AR B B R FE A ORI RO i R E 5E 42 19
R, AR Z PR FRTE

M, JFRERSANTEFROR, @it A
BT HR AT R SR R BT OR 9t
el EogasN AN IVE T Ev /AN RSP LW AL - UN
TEFRMRIE . AT RS0 G % & Fk
AR E AR TIds, XAFKEBBRIE
SRHESEATIES | 0 RAE, R SEtE AT R
v P B A SR AR

1 MES IR

1.1 SCIGFH

SR AR AR L, E)REMEE
WIS O TSRS, SEAIEFRLE 4.5 mx
4.5 mx2.0 m K, BEE K 18~22 °C, AL
31.5~33.0, S®fb¥EE WA A e E R,
BHEC HE A VKB 2y £ - BB Aaky « Rl 24 -
faH - FEAHERTE AEERE =400 : 800 : 1:1:1:
1:1 (), EYARatiRgEREe,
KA A B RS BE T AT = . L8t
T AR N DA S SE SIS S W e BRI, JF
e HE AP S AO) T2 22 Be S P RH 24 B A B2z DL
Sl B R T AT o
1.2 ZrEIMRES 5|

2 8 S B S, PRIETEIR & F R
KINH (247.40+54.32) g (70 F e fa, IR
A HEER K eI i A BB AR M IR R (HCG,
500 1U/kg) X B AMATE LIRS . FEESAT,
T R SAACRE T WK T 1T X SR b TR, £
G 18~24 h, SEf AR INASZAE, H 100
H i 25 MU EE 2 KG 00, SZAE IR % 75 & 3.0
mx1.5 mx1.5 m fIEAkIt T, K A .

1.3 EBRABENRIEREAXEME

H1 200 mL FRHURE , R EL 30~40 A5 5P i
TTEE, 5 mL AW I 10~20 #0324 B 3]
YR b, EHE 2K, 7F Leica DM2000 2% I
B #EATWEE, M-shot AR B A AT 1R 14,
FEXTREEIRE | BRI AR B B BEE e R .

TGO AT s, RERHUE 10~15 B fa

TH AT %L, {di ] Leica SSAPO 1A= 45 W25 H
ANTIEAS S E ZBIRE, IR ASE X
BIEMN . RS R T R A B, fE
ﬂ:iy_[!l?‘]%o
1.4 DIEHINERIERELZE SRRNITEGE
B 120 MOZAEON, AE B s T X B ARk T
M, RPEA SRR ZEN, IR AT SRR
N
K=Nx(T - C)
A, KHEFE (b °C); N HERFE—KF
i BT s WO ETE] (h)s 7 SR % & 1 18] /9 - 241 7K iR
(°C); C MZAEWFZEN & BRIGIRE (°C).
1.5 HEESHh

F) i Excel 2019 /4% 32 K5 BR BR A% . W# AL
B AT AR KSR . R
{HAPRIEZE (mean=SD) £,

s+ HEH
2 :/H/l\‘

2.1 SZFEDP

WE RS 1 00 A R ERTE . AR BT 0 35 WA 75 1
B, BBk, MEMBEEDN LS UEZAE O, BURE
JafE e WA XTI &, e 15
Z K5 OP Y U AR N (763.4+£27.6) um, WERAZ K
(181.7+12.7) pm,,
22 JERR%AB

Z A U AR B IR B A 22.10~25.17 °C,
i B 32.56~33.91, ¥l %A N 4.85~5.95 mg/L,
pHE N 7.94~8.07, Ji%: 19 h 10 min . JI®
6% B 1A RS BURA 465.59~526.90 °C-h,

AT BB Z G BN, 2K O
B RS K I K, Ao A 3 S), A — R B
FITMARER (B T -1, 2 1),

Jron s i RIR A BRI B,
G IR LT G5 5y 2, B T — IR
P o TEREBYBE, MRG0 — - B
R, BEE ARG TE AL S, RSB ke
i, IFERZIE MG AR LS (EIR T -2)

gp 2 M & FEONZEBY B, M 15 min F|
1 h20 min, ZAEUIL] TiELL AN 2L, B
2. 4. 8. 16 MIIZLER, HFANKr Bt o 2Bk
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5 || oo ¢

500 um

e

10]

500 pm

EhR 1 EESFEI0E W R B EiE
1 3ZKEO0, 2 A REE, 3.2 00030, 4.4 200030, 5.8 40V, 6. 16 ZHARII, 7.32 AU, 8. LMY, 9. FRENEW, 10. FHENREL,
11 B, 12 R, 13 R, 14 R, 15 R BRI, 16 AL &M, 17, K3E N, 18, BRI RN,
19. BRI (R A D), 20, OBEHBUN, 21 SeRA L BUNE, 22, LBk, 23, BT .

Plate I Developmental stages of D. maruadsi from fertilized egg to hatching
1. fertilized egg, 2. embryonic disc elevation, 3. 2-cell stage, 4. 4-cell stage, 5. 8-cell stage, 6. 16-cell stage, 7. 32-cell stage, 8. multicellular stage, 9.
early morula stage, 10. late morula stage, 11. high blastula stage, 12. low blastula stage, 13. early gastrula stage, 14. mid gastrula stage, 15. late gastrula

stage, 16. embryonic pore closure stage, 17. head primordium formation stage, 18. eye primordium formation stage, 19. eye vesicle formation stage (tail

bud stage), 20. heart appearance stage, 21. lens appearance stage, 22. heartbeat stage, 23. pre-hatching stage.

i [E 7K 7= 2% 22 32 /) sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

SR 5

JK P54, 2025, 49(1): 019608

AN TEAR I BRZETA 1 T T A AN ], (H
A 2 00 L R A (B T -3~10),

& e B MG B, M 3 h 10 min
#| 3 h 50 min, REEMMAIARS T, FENZE
WAL, MR AN AR T /)N, B A R e i i AR
i, WEZHERREE T &M B M-
11~12).

Jrmiepe EAEBIRBTEBE, M 4h

40 min #) 6 h S min, WEFELYMEE Y &I IE A
JRIREE , T2 200 if 7 5 B0 o 1 L A1) 38 i 1
i, REW R Z ISR (KRR T -13~15),

A 22 B B TEM LR BL, M 7h25
min £ 8 h 25 min, MEAGIRFLZETAG, IRATF
GRIE B, Sk 0 3k 3 R K Y B (BT -

F]15h 10 min, HRIE . O0F . MR IAETEESR
HIWGIERG, R, OIEEERI, I
WA Bk (T -18, 22).

e I IR BT BE A 19 h 10
min PR, bR E G HER B T I05E, LR AE
W, AT GH S, BAREHeC Ik, R
TG AR BN X — B B ok B R
i RREEAL , iE AR AE e B B (IR T -23),

23 MEELAB

i (5 6% 37 G U0 1k 1 2 I 2 AT F B B
A ZE NKIEFI L, AU R 5 000 B/m?,
IR B 24.98~26.68 °C, +h [l 32.45~33.12,
A A 5.28~5.63 mg/L, pH{HE N 7.98~
8.22, X [R5 H B W) WA SS HURE G Efe

16~17)O (Brachionus plicatilis), B i F B SAIF L
% B R HEASEIEBIM, M 10h HURE S5 e 5|5£|3E (Artemia salina) TG 17
1 EESIERLLEHHE
Tab.1 Embryonic development characteristics of D. maruadsi
AT SRR T TR K TR E ik
ime after L o
development stage fertilization description of developmental stages of fertilized eggs
ZHEGBT B fertilized egg stage 0 min A5 IR IZAK, 2RO — i — BB IRER, AT A 5
JRELFEAS  blastodisc elevation 15 min S OB N AN BT S AN I AR S . T iR B
240 2-cell stage 25 min R ZERR 2 AN BRZEER, K/ BT IRAH AL
AN 4-cell stage 35 min R L) AN ORZEER, SRRNAHEE— AR B, 4 UPRER KRS
HIARAH R
84N  8-cell stage 50 min R ZNAGRZIER, 8AN IR RLBRTEARA [FME R /MR
16411 16-cell stage 1 h 5 min ZHRGIN AR, REL A RI6ANTARANE . K/ANMBIE SRk, ¥
HeaHE, SR ]
3241 32-cell stage 1 h 20 min SREIEESIT R, AR/
ZAMI  multicellular stage 1 h 40 min RN Ak Sy, WA R 2 A4

ZHFFM  early morula stage 2h

ZHENEH]  late morula stage 2h 5 min

FEEALHA  high blastula stage 3 h 10 min
RFENEH]  low blastula stage 3 h 50 min
JRIZIEFI  early gastrula stage 4 h 40 min
JEBAE I middle gastrula stage 5 h 20 min
JR IR late gastrula stage 6h 5 min

JEFLIA T closure of blastopore 7 h 25 min
SRR TE B head primordium formation stage 8 h 25 min

MRFEIFZI  ocular primordium stage 10h

HREETZ Y ocular sac stage 10 h 20 min
O EH B cardiac onsets 12 h 55 min
AR B eye lens emergence 12 h 50 min
Lk heart-beating stage 15 h 10 min
HEATIH  pre-hatching stage 19 h 10 min

Bt AR AN o, RS I R AL R R
MIARITE A, DGR L, R R
JEAEA AR AR, BT Bk B R
WAL N> B TE /N, BENR P IR AR (K

LA MLE T b R IF ARS8, BB R 454

JVE 2 A AL 5 BN BT (2/3, TR RUIRIR, IR JE B85

JU 2 AN 7 i U0 B A 374, EJEAR A, IRARIRSLA A
WERGRESFLIEER 1 45, IEAATT 4R TE B

JURAA ) — S AE AR AR AR AN, SR A — ST AR MK, TRk B i
SR B RE PO E LR AR, ST R iR

IR IR g, AR

A 77 OO R, H A Sk R 3 7

LRlENIADY

RELGE LM TT 407 Ak 3

MR, EARIT A E), S iRAE M EN s C I, B AIT IR
BERH A
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Gk . A B AR SR K 81 K & (Halicyclops
aequoreus), B i fa i, 8 AR HUBUA Kok KL
T se SCEEIE, DL hnas Bl A fRek Ak, If i
2o P BN M RL G A DR BUBURE FC A 1R B
X i1 0~17 DPH (days post hatch, 54k )5 A9 K
) TR D SR

0~3 DPH ib T AL SR B ) B B
(FRR 1), 0~2 DPH 5 IRl 6511 1 5 1A 5 B 73
WNHBW RS . BB B hZE, Kl
MEMMARTEEET, 2B FREIE SR
JEA (EIM-1), B8 A AE 2 5 5% B Y O B
., RWIOEMRLE S, SWANE, )R
IESYIIER, (BRERKT, MR A 5
(-1, 2), MEHEFAHET, REREGHZ
Wroeds, MMBERMEASEIT AT, HEIF
WGARFEIFRI, BHr ARSI O RRIE, HHZ
— AR, RESIER, TR P B
RS SR, MEEBHECTIE, BA B g
ERE (EMRI-1, 4, 5; KRI-5),

3DPH BREFER Y AW, KRR
IS A TR AR B I AT, R R T DX el i — 2P
KE, BIMTMA R MRE, L. B
BRI IR T IER, DSy gk,
TAFHONIAR, DS EEEREY, HikE
TR LT, MR E XA 5 BE i w8, 7
SR W R, RBAS SN RS Hh AE K
B B )R R 2 (BRI -5),

5~17 DPH J& Ja {7 fa il 1, 76 ff 508 T 40
MO N AR EMM S, 8. 11, 14, 17 DPH
(135 [ 85471 (EIRRIV)

SDPH AT & 4K (3358.71+188.78) um,
Sk HE P JEAT BT ER it 7% O 58 S OBOR . Al
TER, Wk Mk RE ) I e, fets EhTEK
gz, IREXEH B OREEEEEINE
o, HERGAIE H, R E LR 0 3
(EIRLIV-1)o

§DPHAT & 42K (4290.14+396.11) pm,
UK T3R5 AR AR A R I iR, EIRRIE
BT RBLBREAGEBE, BpiE R, e
g m i, REEZ W I (KRI-11),
FREERRASAN, FEARAEIE I 4G B (BIRIV-2),

11 DPH 1¥ & 4K (5 550+286.71) pum,
T 66 R X R I B B R TR, B
WAL AT HOMAT 4, Mk R G —P 5%,

Elhi 11

AR EARY EL
L WIATf0 (IE), 2. IEATf (), 3.1 Hi%, 4.2 His, 5.3 Hid.

Plate Il Hatching stage

1. newly hatched larva (front), 2. newly hatched larva (side), 3.1 dph
larvae, 4.2 dphlarvae, 5.3 dph larvae.

T B AR E R B (F R IT-8), A &
A A o3 FR R AR B B BT, ARSI A
(EIRRIV-3),

14DPH 1 & 4K (6 230.17+563.14)
um, BR TR Sd Al DX 8 n] O i A E i
R Rm, KELEERRE (EIWIV-4), &
FIFMG W EA i, RANERALEMIIES , £ 68T
B 5EE, g, g BT8R NUE
HE

17 DPH 1+ & 2K (9 684.63+591.03)
um, FEERIE#H—P AT, BRIFHTURTE
IRERLE A, B IRER R B A (K RIV-4), BR
B, 28 KEaRIE. £ FEmE i
BERL I, AT UL M A B 45 (BRIIV-5), B
ERBH—P5EE, BRERIEEHBEK, A4
ot (B -13),
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ElhR 111 B5EE2 & AL B T ASHFE

I~ REERE, 5~8. HELRE, 9~13. BIEKT .

Plate [[I Morphological characteristics of D. maruadsi

1-4. eye development, 5-8. intestine development, 9-13. caudal fin development.

3 e

ARG R E LA 2R, AREF
K afe K E BRIy EFEEESR . —Bek
Ui, MENIIGEEADIZ AN B, Bk
B B oA AR . i, Musialak 551 K
PEHEE (Salmo salar) BIMIG LT 4 MIZL . R
WSS B S 3 AN Be, JFIR4Rd A 14
BV BB B W RRAE NS O . B Ak, B A R
(Scomberomorus niphonius)!"™ FIE&# (Oryzias lati-

pes)' MG & B I B o 6 BB, H

Hh A B A IR IR B R AR 2T
7, T ) R AT Y R B RRE . AT
Wit (Rasbora lateristriata)™ . 2.7 (Anabas tes-
tudineus)'” F1 % ¥ £ (Rachycentron canadum)!”
LG & BRI 7 A-Fr B, Hirh 3z ks 5P
AT B3 A F IR B, Xl fe 5 2k
B o U 2 IR T o B R BT A A G T LA
fiffi (Seriola quinqueradiata)' . K | (Masta-
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Bl IV IEEE 5. 8. 11. 14, 17 DPH B

1.5 Higfrf, 2.8 Hidfrf, 3. 11 Hidrf, 4. 14 Hid {1,
5.17 Hid 1 fa.

Plate [V Developmental stages of D. maruadsi at
5,8, 11,14 and 17 DPH

1.5 dph larvae, 2. 8 dph larvae, 3. 11 dph larvae, 4. 14 dph larvae, 5. 17
dph larvae.
cembelus armatus)"” F Jai W) fi (Aspiorhynchus
laticeps)™ Wi & & 12 72 4R 3R 8 A~ Bir B,
T T M SZAE B9 ) BI040 1 R A 2 f . AR
R, KRS IG & T W58 8 1Bk,
SRRSO . IREE R . BN R
W R BRI R BRI A AR
AT, S WAL BEHIS 19 h 10 min, X5
TS TC I 82 (Gnathanodon speciosus) BIIG K&
Tk, EEEE LT 2 RN, R
18 h 30 min, X AT AES IR & B AR A P,
Zr LR, ORN[FFR SR ETERNG & B B B
¥ PN 2SS, T ARG AT
FIEZES

gt ) EEA R B LA, (HIRG R
I A] ) 22 532 B 2R 52 ), 3R 22 S5 v
AE A2 35 1% VPR 45 PR 3R 42 ) P20 I 32 2 5 Wi g

AR DR BE IR 2R, — Rk, 3 A O
iR E S mER R AT LR, CAREY,
I8 B A 7K IR T LU ARG & B e, filan,
fE 23~25 °C, {5 R 6% 0 IR G & B B ) 55 1A
i (S. dumerili)**" B 4G, Ui BH & B AY IR L AT DA
WEA GG R R, RE R, g
R/ INKF AR B ) o A7 J 255, Sl ST,
PRARER R B ST/ E TR A F A, B
K 5P 3E WG G & B o B i 8 SR ff &
WX KBEERELE Flan, @RS o
BN, HIRRG & F B Bk, T DN R 85 6%
(Trachinotus ovatus)™ (IR RIER, SEGE
B AR K SRRl A BE A (Epinphelus
coioides)™ > 1] B 12 Lt B BE 95 T 4 (Siganus
oramin)™ WK, B fG & & B A A s (] B8 4
2R & T [ il (Thamnaconus modestus)™ Fl H A8 #
Wi fa (Nibea japonica)™® A1 Ho A2 BLARLL A9 45
XA RE R B TR 255 S8 PR EitE
PR S R R AL R R Z —, &
1] BE 28 A2 K DN AE K AR TR i 23 A1, DA T 52 i)
A IASE F e M, RSB LT a]
BRGSO A4, BTE—aE B sz
TREEARAER, WA, FHEIIE BT &
WG & B B G R B, XTRZEMaRE A
B AR A 2 OCHE Y (R 65 0 E S G O
% 1 i 2 I BCE [R) e 0, () Bs R Ji 2 6 5 B
PR, RTENERIMERGE L
B LRI S G ER M, X TREA B TR
SERIG & o T B IE B8R 65 (1) #h 2 T B e (]
W, WEAE MR EWER, XAhE
e T M S R kB AR et s EE 1k
BRI S0 R (S, lalandi)™
) i 28 R TR B ) 0 Sl s o — R R Y 25 57
HARZITE B B RS, RIS & B T 10
AP . XRWAFMREMERELT
FARERENEYFES, XA
HW AT R, & AT Rext 5 2247 A
K= A EE N

ANFIFP 20 25 AT 0 R B R R R IR K 22
5o MRAEIES, KRS0k B 0 5L L
BB, 0~3 DPH & & BBl 70 Air k& 1
HIiH . PRUHAE 3 DPH P WIS SE 5e i 3
GRS USRI Ll ediokEe )i su Y A=
XL E Y T B At TR AR S A 0 A ) Y B A
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BRI, SPHAEKAE (1 777.5+156.5) pm,
H 0~3 DPH fF ()£ AL EE SR IR KT o 5~17
DPH k& B rfa K B WG B . AF IR
FHFRINBEWIRE, HTHMEEE, 17 DPH
FIF ARSI R (9 684.625£591.03) um, H.4%
WO EE SRR B . HiE B, Bk
U5 h R PR AR RANEYE, AL RGEE, 45
g ZREE R B ML B A . ER BRI
EREBLR, L ARh SR} 2B 2023 3 i
A B AT o B R B ARRIE, A B R
Bl A BEA D RS A A (E. fuscoguttatus)™
N s 1 B (E. lanceolatus)™ , & BLAE 4 Fh
R, R I e K E R,
(4.03+0.27) mm, H:BP B9 T8 2% I [R] R BRAE R
WA 3500 6 d F 10 d, 6 2% & 75 58 U 1A
25d, Won ALK B A& E R A R 10 AE
WA W [R5 DL SRS TG U 65 6 2% R B 58
It A [ e, 435000k 20 F1 17 do RV A B
| A S A B AL R A B AL AT A K
XT8N, 2350 178, 1.81 #1 1.80 mm, {H
AT A BAIEER . Rl A B p)iEkFe L
WA, Mg 4k & B, i Hfe
91 F b F rhoa] RE T AR AR PR S SRS
o i A B £ T BT A B £ ) 9 R RE L s (i) A £
SR E IR B, B P & E R
VR 3G N RE J1 o BEA, ASHIF T ik B 6541 i
MR B ERBAAEN B R, AL ERR 0~14
DPH Bf[R] B, “FHyH8 KRN 445.01 pm/d, 1
7€ 14~17 DPH B a1 B, B3 % & H% 1 151.49
um/d, X — K FH LA BI04 65 A KU
L, ZHBHI TR RS At
A, SERBRIAMLL, &0 KR T G
PR . AR B BRI 2 5
=, HEsPRHa R A BE A0 8 fa R et K
i 2% F o [ R0 23R 45 T T 45 AT RS o

i ERTR, AW S I TR B 65 0 N
TER, AW — R B 65 A
AT R ET RN, Feul 2.
TR fipp S 25 DR 28 06 JHG R i A £ A K g 52
BEAb, 3 R AR5 5 (5 6% 1 75 55 5 SR e 1
PERHEC 7, DA AR A T 35258 3 v 0 s R
AR
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Observation on the embryonic and post-embryonic developmental
characteristics of blue round scad (Decapterus maruadsi)

ZHANG Xiaoxiao ', YANG Shaosen’, ZOU Cuiyun', ZHANG Yong®,
HUANG Jinxiong >, GAN Songyong’, QIN Zhendong ', HUANG Weiping ',
CHEN Yongnan', WU Jinhui*, LINLi"
1. College of Animal Science & Technology, Zhongkai University of Agriculture and
Engineering, Guangzhou 510225, China;

2. Guangdong Agricultural Technology Extension Center, Guangzhou 510520, China;
3. School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, China

Abstract: Blue round scad (Decapterus maruadsi) is an economically significant fish species in China. Wild juveniles of D.
maruadsi have been caught and are being cultured in net cages in China. However, the lack of artificial seedlings has limited
the cultural scale of D. maruadsi in China. To date, there have been no reports on the propagation of D. maruadsi. To
explore artificial breeding techniques for D. maruadsi, fertilized eggs were obtained by injecting HCG. The embryonic and post-
embryonic development processes were observed and imaged using stereomicroscopy, and the characteristics of each stage
from fertilized egg to juvenile fish were described. The results showed that D. maruadsi fertilized eggs were spherical, buoyant,
and colorless, with an average diameter of (763.4+27.6) um, containing a single oil globule. Under conditions of hatchery with
temperature of 22.10-25.17 °C , salinity of 32.56-33.91, dissolved oxygen of 4.85-5.95 mg/L , and pH of 7.94-8.07, the fertil-
ized eggs hatched in 19 hours and 10 minutes. The oil globule was completely absorbed at 48 hours, and the swimming bladder
appeared at 72 hours. Embryonic development included 8 main stages, subdivided into 23 periods: fertilized egg, blastoderm,
cleavage, blastula, gastrula, neurula, organogenesis, and hatching. Post-hatch development consisted of prelarval and larval
stages. Newly hatched larvae had an average total length of (1 777.5+156.5) um, with an average daily growth rate of 565 um/d
from 0 to 17 days post-hatching.
Key words: Decapterus maruadsi; fertilized egg; embryonic development; post-embryonic development
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