%035 46 &S
2016 4¢ 11 A

ok b X

Journal of Huazhong Agricultural University

22 4 Vol.35 No.6

Nov. 2016,111~116

ST H X RS BRRE R M F B2 2 B W 22

& XNEE &

&2

F o HRKILt WEK

1.8 R A K KR, KX 4300705 2.4 46 & R B A AR W T L A A& L3 M 434020

HE

22 N TR LN T BORE BRAT DUTT. 3 DX ) S 5 B0 52 0 B, b FC IR s 7 £ % 3 1) 25 A I 30 3 47 1%

W I AN E AN R B W BO L SRR, 45 5 3 W, 320K 00 0 [ BR OB L35 IR (8 ORS ME IR TR MR O, B AR R
(1.1740.15) mm, KRG 4215 (3.26 £0.37) mm; AR A& B 1408 21 408, K IR 78 23~25 C il ,
ZAE 40 min JFIFAASE 1 ROV, 32 K55 9 h 45 min /A B I RIE L. M5 20 h 15 min fF TP IR, B & &
RGN 483.4 °C « hs MIWF(F 41K (3.3940.37) mm, I 854 S ZUE SR BIR 0.134 mm® .4 H #4110 59 #
BILT 52 W E IR LIS EfT . KA F (4.8540.31) mm, [FoaLEFSFPIEEKZOTE L HiRHE
KRR, T 5 % 2 N, O B A AR (D) — TR B R 6 U, O A R B (V) BB R (T B AR fk O R N

V=10 °T?—0.0027T+0.1342(R*=0.966 7),
XEER WEE; EW; MIRAE; Irakd
FESHES Q959.46'8 XERFRIZAS A

SME B (Culter alburnus Basilewsky) 3 Jg T
J¥ H (Cypriniformes) . f# £} ( Cyprinidae) . fiff . #}
(Cultrinae) \#{J&E (Culter) , ] 32 5348 T [ 45 KK
R AR R 22 T 0 L R IR K
FEE A I 1, MR T A R
LVMEI IR RK S RGP TR E T
FE KA by v B A0 2 DRAIE K AR 3 R S Rk
i RS E Tk LA A L B T AR S
TR A IR 57 T R 0 A R ) o
fiF 35 A% 1S R K P B W 5% Ry 0N T B8 1 O e 2 At
T A

Basilewsky - 7E 1855 4F %f 3 [# 4t 75 s X A% i
HEAT THIC IS T 818 (Culter) . J5 4 Berg . %)
RS R A N A 22 2 EAT T Kb FE A A 1 E Tl
44, X 2 BB Y E R AR S R4y 2% B2,
VT ARk, [ N 273 0 T A T3 7K R 2% BT i A=
Yoo ) FRpH AR ) N A B IR iR R E W
ST T VR S A HRGE L AR BOAE R R
DOmBE M N T2 R kB MG LE#1T T
A TG A5 XTIV M X AR AR 0 5 M A N T3
FEFNET ARG B HORBEAT TR . AR, 2 A P B

s H 9 . 2016-03-31
HEWH . W6 = RRME A T RIWH (2013ABA009)

XEHS

1000-2421(2016>06-0111-06

A BUTT i DX W 0 U i % A7 A 7 LR T S 4l
B O, FEAE LD D W B0 S BF S 4
XEHR R R 4 i PR AT R WSS B 1E A
DU DX G T3 508 W B i R 1) 2 7 4 3t ol 2 Y 5 il
Hds

1 #MRlEFZ®

1.1 ZHEH

AW AL R AR SR T R B R A R E
(3 W SR AS 38 ok N T S 7 2 A T R R
Ko WCHESZRE R A KR 1 m 42 4 m ) R E %
FLIRIE A 38 I HB AN (6] W 2 K, oK R 2k R AR 23 ~
25 C IR AR FE 5 mg/L VI b,
12 HBREEMNE

1A 5 0~2 h, 4 5 min JURE 13K, DL MR
IR MK E E 2 KE TG 2~6 h,&F 15 min BUFE 1 IR, LL
PR R DR 2 3285 6 h 5. B 30 min HUKE
LK HE AN R RO 5 . B IUREAS D F
30 K7 AZHKE U0 8 45 A B B BE 5 T Nikon &85
WLEE B4R AA R DA AT S0 AR R B B A
— Wy BEBH LR IZ & B B 0 S 1h B (] ] SR A S K

AR AW 5E 2. WF5T 7 Al K P= B BE 2. E-mail: jc_shao@webmail.hzau.edu.cn

AR PR RN L BUR. BT ST ) KT B B

E-mail: guzemao@mail.hzau.edu.cn



112

o Rl R ¥R 5 35 &

F B BLAY KR R SRR, AR R F
PRI OB 5 A X O08  HET Hr Biy A R
i =2 & T O By B OKR XCE R F B B
H;j‘:lG*lT:o
13 FELXEUER

M- 55 I BORE L6, B 4 b BORE 13,
BEUCHURE 30 B, 30 sk LM R (0 55 2 T R AE L 0
FOOp e R AR (L) M2 (D), JF 353 B9 2 28 fA 1
(V) ,V=4/3m« L/2 = (D/2)%; LA H ¥ Ay BORE 8] &

BUCRRE 30 L1034 H IR AT M1 2 S HRAE L 4%
BAFEO . MR I,

2 HRESH

BEES

TE 23~25 CAKWLF 32K 40 min JFHHE 1
ONEL, 32 H5 5 9 h 45 min 2% B TF UG B, HR 2L 5 0
M.Z K JE 20 h 15 min WF4L H I, & F B BUER N
483.4 °C « ho I K E A 430 21 DB CGR D,

21

F1 HEHKERAEHF
Table 1 Time table of Culter alburnus embryonic development
Y aslnpl KW/ Ch: min) KR/ C L/ (°C « h) R
Stage Developing time Water temperature Sum of temperature Figure list

ZAE Y Fertilized egg 0:00 23 0 1-A
JEFLBER One cell stage 0:30 23 11.5 1-B
2 M 2-cell stage 0:40 23 15.3 1-C
4 A 4-cell stage 0:50 23 19.2 1-D
8 AN 8-cell stage 1:05 23 24.9 1-E
16 43 ] 16-cell stage 1:20 23 30.7 1-F
32 4 32-cell stage 1:35 23 36.4 1-G
64 A 64-cell stage 1:50 24 42.4 1-H
IR Blastula stage 2:35 24 60.4 1-1
JE IR Gastrula stage 5:20 25 129.2 1-J
MM Neurula stage 7:35 25 185.4 1-K
L5 H B Myotome formation stage 8:05 25 197.9 1-L
HR 3 H B Optic rudiment stage 9:45 25 239.6 1-M
MR %4 Optic vesicle stage 10:35 24 259.6 1-N
JE 2F 1 Tail bud stage 11:10 24 273.6 1-0O
R P Caudal fin formation stage 12:05 24 295.6 1-P
LA B Muscular contraction stage 14:15 23 345.4 1-Q
O B Heart rudiment stage 15:55 23 383.7 1-R
LBk Heart pulsation stage 17:05 23 410.5 1-S
H AT E Pre-hatching stage 19:25 23 464.2 1-T
H ] Hatching-out stage 20:15 23 483.4 1-U
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B: Blastoderm formation stage; C: 2-cell stage; D: 4-cell stage;E: 8-cell stage; F: 16-cell stage; G: 32-cell stage; H: 64-cell stage;

1. Blastula stage; J: Gastrula stage; K: Neural stage; L: Myotome formation stage; M: Optic rudiment stage; N: Optic vesicle stage;

O: Tail bud stage; P: Appearance of caudal fin stage; Q: Muscular contraction stage; R: Appearance of heart stage; S: Heart-beating

stage; T: Pre-hatching stage; U: Hatching-out stage; V: 1-day old larva after hatching; W: 2-day old larva after hatching; X: 3-day

old larva after hatching; Y: 4-day old larva after hatching. Scale bar: 200 pm.
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Embryonic and larval development of Culter alburnus
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Fig.2 Diametric changes of yolk sac in Culter alburnus larvae
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Fig.3 Volumetric changes of yolk sac in Culter alburnus larvae
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Table 2 Embryonic development comparison between Culter alburnus from Miaohu Lake and other areas
e WK J5 P42/ mm ZAF I H IR M/ CC « b WP 4K /mm
IS i .
T Egg diameter Fertilized egg Number of Sum of Larvae
ype after hydration type sarcomere temperature length
A - ) ST 3%
J& # Miaohu Lake 2.89~3.63 ( TOREE R 3~30 483.4 3.02~3.76
Slightly viscous and floating
; IR oy
J# Taihu Lakel13) 1.2 , WE 2~32 619.8 4.10~4.67
Viscous and sinking
, ORGP TR
H#) Chaohu Lakel!®] 4~4.5 A m*ﬁr I . — 594.0 —
Slightly viscous and floating
ML Xingkaihu Lakel'!) 4.43~5.07 . AR + FAE . 2~22 603.0 3.61~4.35
Nonviscous and slightly floating
Wi Hb IX. Hainan areal!?! 1.0 YUK Viscous and sinking — 720.0 4.4

32 EHMAKMEHEMRAKEMBTFELTN
=R

DU DX 1870 588 W 6P A 00 0 77 3o A o, 2% i 30
AR L % PIL I R TR R s DR B £ £/ 5 R Bk
@R AR5 W % LW R 014 5 AR ) 5 S50
55 R )R W 01 A £ ot S0 (] A 2% B 18 e i
A 1 M 5 BT 0 I A R v S R A Al - ORI R i
FFEARRIE Y, BB AE 1 d IR R, AE 1 d
AR, FEER T 1 d NI EEERT
AR PR T A ORI 14 R A L i 400 O i A i
W 5 1 ) D IR i B0 B 4 0 R T B T AR B AL Al
g ARWRSEE UL SR T M A B I UL
1 R AR AR B D e W B0 A £k B T SR R
WA M ) ST AR I T G R R

=

4

2 X M

(1] AT 2 MO R v [ Al i A, 2010 213-221.

(2] fEERSCH R0 2R A
41,1964 :98-99.

XA L SEbR A R B R R AR AR A O
SERTLTT KA, 2007,27(3) 1 70-73.
LIUSL.GUZM.JIAY Y.et al.Isolation and characterization

LA (M. i [ AL oR

(3]

[4]

of 32 microsatellite loci for topmouth culter (Culter alburnus

Basilewsky) [ ] ]. Genetics and molecular research, 2014, 13

7480-7483.

PP PC. o B AR 6 A R I I 0 3k 1 2 R M Y 2ROk IA

DN2 B 53] 53 i [D1. M - R K4, 2009.

A T 4L L A0 2 ) 2 R N T BB A 5E [ DL WA IR I

Al K%, 2009,

Frog ik, HEE R S5 26U W B R R 45 0 AR T .

KA AR, 2004,28(5) :490-495.

SRR R R HE SR AR G LI Y A R L) 0

5 WTE .2005,36(2) :146-151.

BhYE, LT BH TR R LM 20 A K R s )] K

K =2 BE R . 2005,20(3) :218-221.

C107 Z=3bkabk. 24 LIRS 1 75 0 A X 5 Atk # g8 i B2 [ D] v
IR AR AR KA, 2014,

C11] XU BH L & 738 ik 158 ', 4. % BIL i S g 01 s i A1 R 35 14

(7]

[8]

(9]



116 g el K% IR

&
Gl

WFoE )] AR gl K 2424 , 2012, 43(3) : 110-116.

(127 2=t B, A0, T 30E , 56l 39 5% 491 2 L3800 L W 1 7 L S G N
i % & ML )] K% K 7= 2 Be 2 41, 2008, 23(2) :87-91.

(137 Ja ks fl , ARARAS L B 7k S, %5 K W3 e 21 0 AR i % B IR IR &
HMEELT] P E K =R ,2008,15(2) : 204-214.

(147 % e 3, Jo50 A 3, 345 608 W, 5 SRS £ 0\ T S5 a B AR B 5 () ).
VLM TR 2E B 25 4R, 2004,23(1) : 64-67.

C150 FRMG B 5 2 L BRAE bR L 45 3% 7R 180 500 W6 B0 N T % 0 0 v b B 3
FARBEIET] KA, 2007,27(1) - 22-23.

[16] #ASCHY , 20 - i di ik, 56 SR 6 %) AR B IR 40801 ( §) J= 3¢
F1 R & & FRIG & & W8 LT 48 b Rl R % 4 4, 2013,

32(1):103-109.

[17] LIN Q.LU J Y,GAO Y L,et al. The effect of temperature on
gonad, embryonic development and survival rate of juvenile
seahorses, Hippocampus kuda Bleeker[ ]]. Aquaculture, 2006,
254:701-713.

187 ok o B0, W 4 3 o 5% 5 i 55300 58 g 20 0 9 S A LD 1L K 7™ 2 4R
1987,11(2):101-109.

C1OT WM, DEH B, 0k U3 , 25 3t 57 ¥ i 20 80 N T2 MR i 2 &
LI KAl 1998(6) ; 22-23.

[20] W5, DX SR, 250 L, 55 i A 56 o JU O R B 36 4 31 47 £ 1
KE )] PR ,2009,28(2) :41-49.

Observation on embryonic and larval development

of Culter alburnus of Hanjiang River

SHAO Jianchun' LIU Chunlei’ QIN Fang’ QIN Changjiang® GU Zemao'

1.College of Fisheries s Huazhong Agricultural University sWuhan 430070,China ;
2.Hubei Yuheyuan Ecological Agriculture Development Limited Com pany ,Jingzhou 434020,China
Abstract Fertilized eggs of Culter alburnus were obtained by induced spawning and artificial fertili-
zation. The observation and characterization of embryonic and larval development processes were system-
atically carried out in May 2014 in Miaohu Lake.The results showed that the fertilized eggs were spheri-
cal,cinerous,slightly sticky, pelagic, (1.17£0.15) mm in diameter and (3.2640.37) mm after hydration.
At water temperature of 23-25 ‘C ,the process of embryonic development could be divided into 21 stages.
First cleavage stage,organofaction stage and hatching-out stage happened at 40 min,9 h and 45 min and
20 h and 15 min post fertilization, respectively. The accumulative temperature were 483.4 °C « h.The
newly hatched larvae had the total body length of (3.393-0.37) mm and the yolk sac volume of 0.134
mm’.The yolk sac of the 4-d-old larva disappeared and the total body length of them was (4.8540.31)
mm. The long diameter increased at the first day and reduced later,while the short diameter reduced in-
variably. The correlate equation between the yolk sac volume (V) and the hour after hatching (h) was
V=10 "T*—0.0027T + 0.1342 (R*= 0.966 7).
Keywords

Culter alburnus; Miaohu Lake; embryonic development; larvae development
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