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Table | Embryonic development of C. acutidersalis (20-0.5)¥C
AERG A & 1 EREMRENE EwetEs B
Embrvonic development Brief characteristics ot each embryonic h:min Figure
sLage development stags . Time ordinal
1. JREEAT One-cell FHEE 42 min B, R RE 0,86 mm. 0:42 I[-1
2. BB Cleavage
MRS R W, FEa AR SRR TR _
2 I 2 cell I R 105 1-2
P B2 RAN KOTUES  KORNER BESRDOIKR
- < R, 4 DR NRBRS R, ' ’
T MG | AR, BT HEME 2 2030, Hhs _
8 S B-cel Ak MR B AP 2 S BRR, Lt 14
; PEAL N FRAT8 2 Boar B AT, HAT T WM 2 &40 3N, JER _
16 21 16-ccll 16 TR R RTINS B, s IS
32 A 32-celt T RATH s doar B, U0 s, T 32 1 r ek, HER B, 2:21
64 HEBR 64-cell BES T 6 O 3, AEH AR B HAIABF. 2:49
128 4018 128-cell R AR, S RRE R HII AR 318 I-6
SR Multicellular EEFHBEMMRMY, g b IR, 3:57 [-7
3 WACH Blastuts
BB Turly Bastula SHEBCHLGH REEEAT, HRENE RERERSE . 4:33 1 8
BEEFH Mid Wastala i, BEETFRRE K. 5:05
BN Lote bastala BEEAET f, BRETE L, Bk R K. ip e . 5:47 [ 9
4 R Gastrul
RS Eady gasirula TR /3, R EES. 7:42 -1
T84 R Mid gastrul HERG 4 1/2 ~ 2/3, SREHHEE 8:27 [-11
A Lee gastruin REBE 6 2/3 ~4/5, RAEIE IR K. W:12 T 12
5. WEE Neurula BEFR R, 8/9, W05 M L AL, UR AR 11:42 113
6. FFLEHTH Closure of blsstopore ERE O, AR, 13:45 T-14
7. 87 I Appearance of myomers HIANE 35 5, 16:21 T-i5
8 HRAE Opric rudiment H TR 72 AOHR LSRR, ALY 5 3. 17:12 I-1s
9, BRI Optic vesicle RES AR TE, 7 4. 18,05 I-17
10, B olfuctory plate R ER LRI I, FREH R, MY 5 3 18:35 I-18
11, B3 Tail bud BHFRS RS o, 1910 I -1¢%
12, B Opiic alfactory LEE - ok 19:52 I-20
13, W73 Optic capsule UTE A, AL 9 X, 20,21 I-21
T IR, AN LI, 0L 0 R, APREARERSE
{—FIU]) 1.82mm.
15. B & Caudal fin EEERMBS, ALY 15 B HRIES 208 mm. 24,57 1-23
16. R AR IE R W Formation of eye lens Efg%ﬁiffmmf,}5{;1“5?’[][1:] mrm %005 mem, LV 0.08 mr 26,27 1 - 24
17. LA BCR Museular contraction T rE M, EHEs g, AT 2026 &, B4R 2,30 m, 30.42 1-25
1R LB R Rudiment of hesn PR R L A A i B R, B 2055 mm, 32,32 T 26
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EREEHN &R RN KEME B
Embryonic development Brief characteristics at cach embryonic h:min Figure
Hlage devel()pmem slAge Time ordinal

2 RCETT, SRR, AR R R B O
WL 2732 % HHEUIR, BATH s U AR EHHE. BE  2.10 1 -27
PEARMERHE .,

REpR R, B, O, B F, BT 32 4 B 0% T _o8
A 2 85 mm. R
R 3. 25 mm, ML RS B IR SR DA Eh IR, o
70 B min, FEHECTE (00 SLMEDP AR, SER. ML LHM R &
LAk A, B b T B BB S AR R
REDACHE, AREE | TRITEL0E, SEFEHLL

BLIE 355 mo, BERBIEL RABMHEE G EOEMAM HAXR
B ) 48, T, R RN BRI, KRB0 wm 0,05 4635 1 -30
mm. RO 25 mmx 020 mom A, UTEHN 0,15 mm 2 0,11 mim.

HALEHBREEEE, TR TR E MU EGE. &N e E
%Jﬁé.ﬁﬁlaﬂﬁﬁﬁfﬁﬁ MER AELFROMNMCHERAE, 52:35 1 3
FEAE 391 mm.

WIERY, L BEEBNT 0, Bk, MiRFaRblYRs+ 12 12=
324 BB 0.4 mmx 0.3 mm, B0, 15 am < 0. 09 mm, T
0.25 mm % 0. 20 mu, B GIREH B 035 mon. BT RS BT
BT, B SR, B R n EMREL
BEPBRMN, LHOERAMNYaREE. MEFAFSES
[ LA ER e oo A B N RU I, TR T e T
F{4.77-0.39) mm,

19. B0 Appearance of otolithes

20 LB 8 Heart pulsation

21, MR Blood cirenlation 4242 1-29

22 BB Melwoid cyes

23, B E £ Rudiment of pecroral fin

24 M3 asching Q848 -3

2.2 FEBEZEERE (ERINER6)

KiE 2428 T, F18F 15 d ST H A f L
BETART S, BELFRmBkTE,
REBOIE & BT8R S 2 50RKIES AKRL
FaliaBmaERTafRliira: FRERE
2, BT - 1~13),

1.3 REHmAES

HakEE 165 mm, BHEEWEER, A
FF o5 IR, (2 X MR AT SR AL )T ERA e, Ik % 24
(B - 14),

2.4 ShafpEE

otk ek 26,5 mm, BT, LAk
BOARNRITR, 20, O EHRFER, Bak
P, /RS 2. 4~2.5, @M %12
mm, B8 1 4, B, A —sURlE. MEEReR
W, 8z e/s HEREAEEEESHD B,
Bk TIERS R, SHAEIEAM B 1808
SRRy I EE L BB, PR ER W L R R O AT AR
KETEEOES, BEKN, BR FEE 1 MR
MR
2.5 BWEE

AR R T A B RN ENLE 3,

3 g
3.1 FLmEFES
R B RS S A SHBRES

VImB AR A EFRHLESALEERN, B 1L /4
BE -EMEERBLW. ATIMEMERRRE
FIARFE B EL R F &0, FERATT LITFER [ A 35 o B,
B A K 20~ 24,6 C, WA RS R AL W, [
B 76 b §1 min, [EEFEABARER(LE 4), 5
BHCHEAE, LB ELME Mg 2B,
FEHENRER BAELE BNARARER
& SEEAL, FELEATAC RN EE
augz, B RH M. CMHpHOBaM'_Ukjﬂ', MEE
B AR oM HERE W, frasm iR
W, hEEsTE A BRI, SRR, §
JEAH LT 40 b, HEETHBSREMFamFE L, H
i, A PR R RN BLIR A O B SR .
3.2 hEEiFePRHELENIER

RN THEEM LIRS,

WA 5 T, BB BERR B % oy 0N AT 8] 2 A I
F RS TR, #ekkYEENLSE
BEAD L ER N B T
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Table 2 Larval development of C. acutidorsalis [24-28)T
17605 f 18 R EEHREHE KAHrgE AR
Larval development Brief characteristics at each larval h: rnin Figure
) stage develupiment stage Time ordinal
PERBEIA G Yolk-sac larva
. HIEVES S SR l-¢ - LIRS 20 b= 0
1 R Gill axch T BRI, WIS, B2 K 4.5 o, 35 L1
2 B2 Gill filament %%%ﬁ;ﬁ%ﬁl—é%%ﬁ;ﬁﬁf?mnfﬁmzﬁ SREREEARR PR 15315 -2
METE, NEEWRNTE, WEEERE, fdsNkms
3. BB FTE (ntestine formation . AMEREE, HRINEH201EHAEE. TEFEHR 2635 m-3
BEH E2K 5.3 mu.
e N . Ba e LA, MEAETE AR & ok, MR MA T, RERER.
5 BBEEFS Alr-bladder formation EEMETE, BEFL, LK 5 5 mm, 39:00 -4
ﬁéi. Eﬁ%;ﬁﬂﬁ&ﬂ;&jﬂ{:ﬁi&. fli 1 &R, Mﬁiﬁ%?ﬁ
o R HRAR A FEARR A4 EEENNNETEEE LTHHE
5. 81 F [irst air-bladder chamnber BEELEEE | FAEER D BEE, BMEEN 5 SR 5630 ms
WEHMR#EEA 2 MRA R2K 5.7 o,
ﬁﬁ“ﬁgﬁﬁﬁ'ﬂ@?: Egiﬁjg&fi, HAER BERWEEE, E??ﬁ T
' . ool SRR o 2 RHHMOREMEERT AN AER
6 IR Volk exhsied %, OBEH®, L1 MOE, REELSNEL hakes o0 176
BEBATT # Late-seuge larvn
4 ) . FHSARER, A AR, S RRlE S, REE LY
7. B Dorsal fin differentistion TEESTRR BEEEE A 72 mm, 5d I v
EHA—LEH WH s BRENE. ERREERRE AaW
8 R 8 Chordal ip lift BEEOW RELM, LR, WEEATHE R, ML Y ed on-8
ﬂﬂﬁ?ﬁﬁ%.ﬁ%*ﬁtﬂﬁfﬁﬁﬁ. ﬁiél‘e 8.1 mm.
HahiiENET, WAE, Tk TEE, wE0, 8 HEE
MBEE . SERAE, AF PO EHRE® L 10 8, BEED;
9. 882 % Sccond sir-bladder hamber REF AT FREER AHAEN. DB UK Yin 74 -9
o MW me AR, U, Haoka R T 2iE,
HEE10.5 mm.
10. B B S TE Wi Veneral fin bud formation fﬁﬁ;ﬁiﬁﬂ&ﬁ%’ RELCBEANNE BARNE LK 94 m-10
ngghﬁ,u I‘%gﬁlgéfﬁﬁ%ﬁlﬁl, EF1-5 ﬁgﬁﬁﬁ%& %%fwj}‘-
2 . - FHA, [, ETHE RS R R, R ~
11 BEER R Dorsal fin formation 0 BT AT 5, B ERENE, B s T 114 It -11
GRES, WHTRE, Hif LHEANEAR, H4E 13,6 mm.
12, BB Anal fin formation fr:‘Effﬁhﬁn AT - 5 MERAFR, fk b Er 4 ke ki g Ny I 12
13, BERHE R Ventral fin formation BHEAL VT s BERNEE BAMENEES KK 15 15 d T 13

iz L3Py

F3 TEBEEHE TR EENRS

Table 3 Larval intestine formation at different hatching time

mon carp at different temperature

4 FREBRETRSEEMFEELEFHE

Table 4 Time of embryonic development of sea carp and com-

[ ST a] KE/T M3 Erig
Intestine shape Time after hatching Water temperature Sea carp Common carp
1819 8.3 hl8
~ 2t h 20 9.8 h 91 BI*:
— 39 h 5 Zh 49 hie!
1 0 55.4h 43 pl!
a 48 h 20.5-24.6 76.8 b 53 b7
g8 d
o) 5 g WU BOE LRI R B, KL%
< 2 d BB O, WM I o B RS bRt IR AR I MR 4 4
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Table 5 Comparision of early life history of sea carp and common carp {20+0.5)T
I Development stage ABEEE Seu carp ¥ Common rarp”"ﬂ
T Cosperm ].2421‘nmlr 1.099 min, WSS 1.4--1.6 mm 1.35 mm X 1.45 mm, WAE1.5-1.8 mm
HEHEE)Y-1. 1 nm WEHEEDRL.2 nm
2 4 2-cell BEH 1 h iS4 2 b 2 min
B2 Opric vesicle AE 7 2 i g 3
R Tall bud Iy 9 xf Mt 22 %
WEBE Oiptic eapsule P 9 4f Ay 32 3t
BB g8 PRI BE, Formation of eve lens ALF 18 Lo S AT 22 HERT AR A
EA Appearance of otolithes Lo R B AT wELHEESRR ARG
HHREEN Fin fold By w He v
#R & Haching B 8+ 12+12=32 M6+ 161 16= 3%

1 % Firwt sir-bladder chamber AMMEFER <> ATRAEEMCER LHMEES (E, LUAERERLER
B HER ) -5 A EHEA AR, THE KENESSHNY FRESTHEERT

T8 Juvenile REREERN L, BE/E#=23  BRLEL. WK/ ERB-3.0
[4] Cwmupuosa EH. &L HTHEEMESaAEMwR(M]. I
SEUM: e R UURIL, 1985 44 - 55,
(1] BREA EEE AR M RIT]. AR, 1991, 15 5 B SOEHEENRE ). SiWEES 1960, 4:165 -
168.

(47348 - 356,
[2] BA%. £EE BHRE KIe 8 BYETRRTmAaR
ERR AHERHAl A RTEESRLERSEAR SR

[6] EE8 pEBHRLOEM) R BB R, 1982.25.
[7) AgEEE fTEE, cPEMKEBRHEE(M]. DL BER T,

LU R ) b A FEE IR, 196327 - 53, 1992‘10?' . )
[3] Kpuokanoncxuit C T, Tpyaw Huctityta Petfaonornu HepotHes (81 . Sl WA BEFNTR])]. AUFHNL 1995 16
{43:307 -312.
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Embryonic and larval development of sea carp, Cyprinus acutidorsalis

Y1 Zu-sheng!, WANG Chun?®, CHEN Xiang-lin®
{1. Department of Biology, Guangzhou University, Guangzhou 510405, China;
2. Siation of Fisheries Technology Extension, South China Agriculture University, Guangzhou 510623, China)

3. Department of Biclogy, South China Normal Eniversity, Guangzhou 510623, China;

Abstract; A successive observation was conducted to study the development of embrye and larvae of sea carp
Cyprinus acutidorsalis end a compatison was made between the early developments of sea carp and common
carp. The results show that :1) the eggs of sea carp are adhesive, nearly spherical, diameter 1.241 —1.254 mm,
and 1. 392~ 1.593 mm after absorbing water; 2) the embryonic development is divided into 24 stages, and it
takes 98.8 h at watet temperature 20T to complete, during which the morula multicellular form in the cleavage
processing, and embryonic rings mainly appear in the gastrula; 3) the larval development is divided into 13
stages, and it takes 15 d at water temperature 24 — 28 U to complete , and the newly hatched larvae have a total
length of (4.77 £0.39) mm, with about 8 + 12 + 12 couples of myomeres, pectoral fin and blood circulation de-
veloping well with weakly active ability; 4) the development procedure of early life history of sea carp is similar
to that of common carp , but the differences are obvious in hatching time |, development order , the beginning of
dorsal fin {olded membranc , the number of myomere in embryo processing , and the ratio of length 10 height in
juvenile.

Key words: Cyprinus acutidorsalis; carly development; successive observarion
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