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(1. KRR BFIE B ok A 5 R BRI TSR0 3, o AP M DR ST B A= BFSE AT, 984k U 434000
2. K PRI B KBRS0, 1T 3 A 214081)

WE.: THEM S RS RS RIERSY (Paracanthobrama guichenoti Bleeker) HIMERR & B &t FE 1T S0 52, HF
FHIERR IEH R B RHE, ST R0 IR E BT A A R B BCR A BAAS FIEIT RS SEEEMI. 4R
BRI B2 RE B0 2 B0 T, OVIEAZ A (3.4340.05) mm. RIBEIGEIANE S W BRHE, BIs KB 20 7 AN ER
MrEr.31 AN BARRE I, 7E7KER 20+ 1) CF, it 95 h 08 min SEAREANEIG R BEidHE: MG RE FERIEINE R 4
RS AT AR A A R, (T IRAE N S A TE X A BT A T A . IR AT K
7.25 mm; £EKHE 202 1) CF, ARG 7 d, B 58 MR 52 B s AR /KR 20~25 CF REE H % 35 Hit, (F B m B4 &
B 28 PRI A /0 B8 RS, B 2 ADURI Bt 28 AT S S BE AR S 3, U R B P 2K 3012 em: B B & 68 Bl AT
859 BEk AR, ARG, B A0 B I — IV 2% ALLRI Bl 52 BB AR R A A, DL RSE 08 8.70 om, HAM
TERFAER ML 5 BT AT PR EREPORER R R Bt F e L2 TR A EEEENEX. [P
A =R, 2008, 15 (3) : 414-424]

KEER: LA, G R T 74 M 4hi
R E 3% S: $965.223 XERERIRAE: A XEHHS: 1005-8737-(2008) 03-0414-11

L FN R (Paracanthobrama guichenoti Bleeker) ,
SURGTY H R SR ORISR R a
F B A B A R A B A —
Fr /N 28 e f0 28, TE R — e A, HR
T K B3R, VR R bR, RE R EE
i HAME SRR BALE . B B A A B 2R
AR A PR R S A RN R 4 S 5 BOK 3 r AL o) i 4
FEAAEE SRk, FERHRIR AL A N . BRI, A
T RPN TE R AR R 5 9% Y T A T AL 1 ity
N TS KT G RO e e faRE .

1 #MREEE

1.1 ZIEIPAYIREUR

BRI 5 7055 £ F 2007 4 4 A REE B KB M
WHIK . AT M | M i B AT B T S,
PR 8 N TR RS 2R . SR E T S0 L b5
A2 11 AR AT P K R L. AR KR
MRS 3d DLEm E K, KR EEHIN (204£1)C,
TR 3~4 K
12 . #. Y&EHES

AR, A SRR RGBT SR IER D, BIRH
KIAFIS 5 4 K Bl AR T4y T AR B, R
i A LA DURI B SRR i e IR JE R B AR BEE I,
R A B A A DT T BRI AT . AT
G 75 R B iy 57 357 A 5 SL BEAT WP R, AT
N FC TR A P PRI -

Wi B EA: 2007-09-01; {&iTHHEE: 2007-11-01.

WIEAFBAEE A 1 mX0.5mX0.5m KEFH
BE, B8R SRS HHK 1725 fEA7 R B B0
TEHAT € LS A8 28 Hp B K P RE 200 90 Bt vk Ak el
WFFT O AN R ML B A 100 H MAE kAT R
REEE , SN 5000 & /m’s & H EHE AR E
F b B E I E #h S A KRR 20~25 C.

81 JF A8 R} 4 2008 B, & 200 H W

BEETIH: R ARG AR 4 B % ST H (2007JBFB03) ; F E AR5 bk K A5 SR
BT HCER S T BGRE H (2007FEA0203) ; L8 T AOIE SR H (CSZ00601).
BB/ WE W (1963-), 5, BITFR R, FEMN AR EH R EEHIT . E-mail: gurb@ffre.cn

BIFESE: ¥4 & . E-mail: zenglingbing@gmail.com
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IR S B A 0 AT AR BT 4 B e
(Tendipes spp.) 5 FIHE i H ) £ 05 2/ 0 1 ZE i & 1]
Kl K 8100 F1 16: 00 &% HME 1K, RIEIRE
LI 2 R AR
1.3 EiESNE

AT HR B WSS % T T k.
W8 G B B, B 0k BE B A EL 20 RS2 RS BE, 78
XTL-3400 2! (A ¥ BB g R4 T, 864 10 min
EUREXT IR i B T AT M A R, e sk IR i
BT & BB RURRAE, DL 50 % N4 H BIRT 4 iE
YEARRIY BB B briE. EMARN 2 )5, F
100 mge L™ Ze 45 Y FHAS R — R [ (MS-222) BREF &

WS, BE6% 24 h BUFE 10 BB (R 35 R R 7
FIELRE 10 2 ), MBS AN, METR, 2
FI Micro Measure 3.0 % 4F0 & B 764K (TL)
MUPFEEK R (YL) 512 (YD) 512 (YD2), ¥
DLE 1. AR R RO = 0 B A HE gl R R
% Sartorius-BS 224S B 17 KR E, Bi 1S 23R H
SPSS11.5 et A dAT 4047 -

L — o TL _ ]
e :—_—_—_;"'_'_“\1
/ T — S ——— |
[ & —— i = =4
ot S i =
S

YD2  ypi VL
B RURIEREY R A A T e R R
TL: 24&; YL: JPR EKAD; YDI: 414%; YD2: 5ife .
Fig.1 Morphological features measured on newly-hatched
larvae of Paracanthobrama guichenoti

TL: Total length; YL: Yolk length; YD1: Yolk lengthl; YD2: Yolk length2.
2 HBRE5SMH

2.1 REREN

IR R B G - e = o [
PR AR, ARE B — 32 R L (AT -0) , P4t
(2.0040.03)mm. BFIE K325 )5, BB () B IR K i
fik, 29 30 min I K 52 bE, S EP[E T, BRAEAE N (3.43
+0.05) mm, F 59 5 ¥, 4G S5RGBT R S0
J% 38R B 2K 22 Bh v (B AT T /K, J8 T .
22 HERREE BRRT)

FRYENERA (AN 5 W 36 R IE, IR R B
SN ANAEFR (FD. ATHREERRL,

B AN BEMIE RN 7 A B, e E
BILAETIHTZ) 95 h 08 min.

22,1 ZAEIPH B (BRET -1~2) UL i it 1) B 52
FEJE 29 1 h 30 min, 52 4% 59 0 5 A2 5 ) OBk — R B
B T T R A D A, R ST Do 4 A S T i
HC IR /N Ttk R A8, DA% 8 _E B A BE G 1 A,
— i A R JUR i R A A B

222 GIEKME (BRI -3~9) =ZH 5 1h 50 min,
B 7 10 i A8 T PR Ty K, R S B A3 30, R AR
Gy 4, B2 A A B 2665 2 h 16 min, JF4R
F2RDB, R EE 1 RSMEER, 4 MR
BREATEHES, HE 2 A, B 4 A HE; 220505 2 h
42 min 55 3 448 8 41 il H, 8 A4 AR Al S HE
B, (B4 M I ZE 55 16 AL EAHES) ©ANEEST
20t 32,64 A M BIFESZRE S Sh 44 min, B £
FEERARARBL I 22 40 BRIV, 40 B 57 10 A 5 o0, Bt
NZEHEHA

223 THHBHE@ERI-10~11) 25 7h
7 min, 4 fiE— D02, TE IR S W e L, )
MR REE T, TR AL —1ER, Fr = FEWE s FF4 it
1 h 36 min J&, ZERAH AR TT 46 1) A1 B 8L A S22
A U O B, DA RN B, BRI A A

224 EFHABEERI-12~14) ZH)5 12h
31 min, AR 8 B BT 46 T 6, TR 12,
WA W, WANEIE 210, SLi N R IE 3] 2/5.
JIR % 4k 25 R AL A HPET 3/5, £ 14 h 22 min #E AR [
A, R IR ER W L, IR ER G E I T LI
%, BB, TEIRER ) — T &Ik 58, B 7E 52
R E LT, #RAIRE: 42 21 h 04 min &8 B)5 1, It
R CLEE A B 4/5, IR IARSETE, BR 2 2408 .
2.2.5 HHERREAREE (BRI -15~17) ZEHE T AL
T2 7 41 B 3 = AN T 0, 28 S5 21 h 52 min, 24
% o A 2 A 2 T e [ FL— R AL, AL AT WL BP S A4
BT R TE AR O 2, W& T2 21—, Sk
PR R R, TR R 0 o 5 A e A e 2L, TR i R B e N
2 AL B A DN B AN ER o AN WD, 2R IS
22 h 59 min, HP 3 e A A AL, M IRFL A& 1,
JEFLHI A5 1 h 03 min, [R5 B2 578 i, B 48
TER A

226 HREFRHAMEERI-18~30) )5
25 h 58 min, FEAZE B L, B8 4 XL IR S
BT, 4R o FR 4 Sk 350 T o 40 8T, IR 2 07 AT, K AR TR 7
ARFE T 7 ML B PRIR AR 2 28 35— E R g h e
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AT OE 35 BERGOT, T R ZF s %255 30 h 50 min,
R 72 7 T B S AR, 76 R Ao 7 BNk
B2 b MR T, B I — B 2= A &
(P EERS, It IR AR 1R R PR 22 )5 34 h 07 min,
AR AR ETEMT, IR BT LR A, LTS 8 2 23 .
ZREJG 36 h 40 min, RIS 1 (A1 B4 50, B
WLPIRCN . BE S, O HA O, O A7 T3k 36
R 77 2 8 IR I o ARG [ % 3 B A A AR
(1) 2 3o R e B8 o B RIS A 4 o0 A A il R

102~160 ¢X /min, ML PG IF 46 I 7T W58 £l 52
FE 5 71 h 39 min, IR ERAT 4 HH 0 22 €1 3%, IR 2™ A
Ko SZ2HREFG 75 h 02 min, B6E B, 05 1m) N2 A

227 WHEAM B (BRI -31 ~ 33) HE AT A,
FEARERIE K, SRR AR T, PR B E RO T E AN
MR AN, BB 5z k8 A TS B0 2R 56 2R R4
80 h, fFE TP 4R AR, HH IR AT A1 R 2B 5y, LSk ey
SERERE A 3, AN RS, 2RSS 95h
08 min, 50% fFf I, 52K 5 130 h, 90% fF .

J& 3. 2FEJE 56 h 22 min, Do A GER), LR

R 1 URISRNATER & B it f2

Tab.1 Embryonic development of Paracanthobrama guichenoti

. s e XG5 8] -
asE B R H WA AL Time after Bl
Developmental stage Brief characteristics of different stage e Plate
fertilization

K& YN Fertilized egg YISZHE IS 30 min WK BEHK 52 B . 30 min -1
HE£3 % ii2 8 Blastodisc forming AR P R AR T TE S RGN K SR i LR AEEL . 1 h 35 min 12
2 43 2 cell stage PR TR P g L 1 A0, A 34 2 AN RMAZE R i 1 h 50 min 1-3
4 ZHHLHA 4 cell stage 55— NN H R 4 DS RANE 2h 16 min 1-4
8 40 H4 8 cell stage I B 5 B — IR R VAAT B T H P 2 SR, TE P [ s

B 8 A R/MAL FEFF AR PR HE > Rk

55 RO PAT AL T H IR 2 & 505, TR AL 16

16 4 faHA 16 cell stage 3 h 17 min 16

AN KN RBURS A
32 ML 32 cell stage g%ﬁlﬁﬁ% SR RADRER, FERL 32 AN RBR TR 3 h 52 min -7
64 4 1 H7 64 cell stage WREHEATER 6 IR 2, WER, AR EZZ AN HES | 4 h 50 min I-8
ZEHEHA Mul-ticellular s 3 A A S AR HRIEARLL 4IRS 20 . 5h 44 min -9
2% 14 1) High blastula ER RS, ERER. 7 h 07 min I-10
{K 2 M H) Low blastula B2 ARG B, 7 VR N O R T ) A AR R 8 h 43 min I-11
J& %% 5 HA Early gastrula MRS M2 T HEP &S 2/5, G EFE . 12 h 31 min [-12
JE % H#A Mid gastrula HE TN EL 3/5. 14 h 22 min [-13
J& %% J5 1A Late gastrula BZETHER=R L 4/5. 21 h 04 min 1-14

JVR i T 205 3% T8 R 488 PO 40 PR 8 JEL T it 48 A, B R R O R
R E B0, IEFLE A1, B i,

R e 2 6 B 77 T

HER 4 STV FIRR 28R I, SKEE 3 s tb ok .

AR ZEE BT, AR, HILLT 9 %t .

AREET 5 H IR AR

MR, LR B R, EF AL IRZE TR

AR ZE U [ 2 AR, J5 Fo P HE SRR B2
BRI S R RS

HR AR HH B S A, LT 23 X7

R A H RS 1 1] Bt 3

LEIRE AT L7 IR EA IR 40 R A B T SR

B BN R, AR K

S FR 55 2 skl , AT W AL, 48 % 102~160 YK /min, I

21 h 52 min [-15
22 h 59 min [-16
24 h 02 min [-17
25 h 58 min [-18
26 h 58 min [-19
28 h 14 min [-20
29 h 02 min [-21
30 h 50 min [-22
32 h 50 min [-23
34 h 07 min [-24
36 h 40 min [-25
40 h 32 min [-26
48 h 25 min [-27

184 A 1A Neural embryo formation
HEFL 14 #8 Closure of blastopore
WRA . B Embryo body stage
WU P HA Appearance of myomere
HR % 4 Optic capsule stage

N A5 #H Olfactory blank appearance
B ZF # Tail-bud stage

HZEH I Otocyst stage
E#EIR A H P Rudiment of tail fin
f A ILHA Crystal stage

WLAI %4 #Y Muscular contraction
Lo H B HE Appearance of heart

H A L Appearance of statolith

L2k H7 Heart-beating stage 56 h 22 min 1-28

RGN TR
] ]
FREKE 2 4 W R 6 T 7h30mn  1-29
Appearance of eyeball pigment
Mg #& 1 I Rudiment of pectoral fin R HY 0 FFHE [a) PN 75h02min  1-30
HJ# Embryos hatching ke EE B . 95h 08 min [ -31.33
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23 BEEE (BRI
23.1 EEHNERFE (BHEHEEFTD
YIEAT s NI AT £, P34 4 K 7.25 mm. B
WP E RPN KHETE, BT BRI R, 249 DR 3
KA 1/3; JEBEE KR, 4 b B K 2/3, e —iE
GigR, AT AT ES fhAl s OB, LT 27 + 16,
IR A B3 OB B8R 2 ok [ B I 2 o B
S R AT DL s B N I, S T s AR LR AT
WL F Bk 5N, #5122 120~160 Y& /min, 3 3 ) 1L 3 H
AL R 6 AN P o B TR, K il
B AT ) R AU Al S B O T, R R
R ANIR, AR . It 2 F A KR,
/R EE (BRI,

WO R 1 de ALV IR AT, OB BV Bl AT L
FLTOU(E, 2% HE B, Bl 6 on KA 0, S H I, A L AT £
842 . ERAFALEERE T 46 A 4 ORI BR IR FE AR/
(R -2) -

WS 2d: EORETEERT L3RI« A7, A
i, o ForAn b AR, LR 78S DR T
(FERIT-3)

WSS 3 d: SRR UG 78S, W I RK s Wi 58 Invs
BT A T 7 SIE A B R 1T AL 3850 17 R AT UG i

B, (B WA U9 S FEAR S5 /N EANKHBRAR, 55
{7 BE BB R i (IR T -4) &

RS 4 d: SR4h 2L 3R, BRI BT ¥
AT ETT A48 £, W8 T 46 H I S Ok s 1t
(UK BE ) S 58, O REAF BRI B] A 7K PR 3k
FETCHN S B G0 T o LA 2K TH s BE s KA TG
g%, fEmEER (BERIT-5) .

WSS S d: AF B & e J) 38 0, V(L e
R, WAL E R I K, S5 i A, EEAT T, AT
DLHE M) s 519 o8 JE J S A /N AR, BRI s ) B
(ERII-6) .

HIEIE 6 d: A KEHEMAHEH; SR BErE
JE AU, A R A BEAT R Dk A . B R AL I,
HEAEEFE M (BRI,

WSS 7 d: R s B TE I s AT S0 -A pk B, AR
R, (ERII-8) .

M2 ATLLEH, A A IS 1 d DI ZiH AL
BN, M 2 d DUE, GBI FE E R WD, 2
WSS 7d, DR BEIE FEREFEN 0, XK BT AF M
WS 1 d B R & o i, RE BV A th | k.
P B P A7t 1G KO  H IRS 2 d 1A B A K K &
10.4%, Fifi J5 H IR < 2R R a3

R2 DRRMEIIEEFRFRSKRMEEK . GE (FHE)
Tab.2 Body length and yolk bag of Paracanthobrama guichenoti (Mean)

REME 24 /mm K42 /mm 4 1/mm 5542 2/mm K12/ 2K

Developmental stage TL YL YD1 YD2 YL/TL
zjeg\ivgl{jhﬁjtched Jarvae 7.25 3.94 0.51 0.97 0.54
'l_lm_lcfi)ravalaiter hatching 745 3.92 0-50 0.89 0.53
;chf%a)ravjaiter hatching 8225 381 048 0.69 0.46
;chf%a)ravjaiter hatching 8.487 3.64 0.38 0.33 043
:m_lcf%a)rav:aiter hatching 8.674 360 0.27 0.52 042
?j%a)?v;aiter hatching 8.805 356 014 043 040
gm_lcf%a)rav;adfter hatching 8.868 3:07 0.07 0-24 0-35
HAR)E 7d 8.898 / / / /

7 d larva after hatching
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232 BEAFEHE (PEEHXH. ETHE M.
ETEHA BRI IS ) T A
SERWKEEINEY FGRIGE R, F B DT =, F 4
TER UL R & BE W L S T ok E B bR, B
FVH R R i LI S T B RS R
FNGHETE A -

HE S 8 d, BRI 5 4, BN A 25 THT WL ol
RV Y, BTG PR m) P P 1 6 1) A P 0
), WG B RT B S22 B HLBE R 7 WOT I 4 R,
R 25 R TE R AR BRI MR 5%, 75 R i TR A FIIE
A B KR, WY “ <V T, IaIECA BT .

HIEE 12d, BEEFFE I N HA—EFH AR
TEAF- 0 ELFE I )5 50, TR AL TR, B 2 X 0 F 496 5
TEH R BA F B TE i BA s 8 R Ko % ) &
i, oK o A T A B £ T O IS R E A%, oy
HEAEIEMW . HEE 15d, FH42K 1089 mm.
5 78 5 B A, WL SIS 4% SR B 00 B, L5 A
J5, BEIREI O ML, S R AR B 2
(ERI-9), Bi—=; i 54T, HEE 30d
fe A B EE S A 56 2 5E R LI B TR 23 R
&, HIFBhAE IR IE

WRIE 19 d 2245, o0 A 78 57— 1 = Ao 1
T A, BRI ANMNRE RER
BHE R, HEE 23dF 80% ki —
82, SEH KR 121 om, B2 4K, 6B 25 R IR B
FR 5. HIEP R B ATE KA ) IR K
AN R IATIR, LB i HA U R T, B H A 7
AT R TVRAE BCEOR s B s I s b (18
W Il-10) . HEESSE R, H 4 70% 4K
1~3 MBS 1 30% MIAF MK 3~5 fEHE 4% &
TR LR, RAEY] IR MY, EAE SN 3~8 #L.

B TY A B B K, MRS I S . B R
S ILFE S 8 R 0, (B R & B (R, R
J5 30 d SR A K ST .

HE S 30 d, P4 K 2.02 cm, 445 0.31 cm,
PRI 0.054 0 g, AR 3K 3.32 £, fEEEEA
W, AR I EE 2, 20% 1A £ ] 0 52
FNGHE L, WA S TMEERE AR AP 2. REER IES2
W EARE TR, SHENBECERE T4, B4
U8 B R L B AT REBE, e T R AN i
FEE IR, b B T 0 52 B 2 i v o S AT Y T
B BEEM (BRII-11) .

233 fEf (NSEFRUEDNBESHESE) HE

J& 35 d, (T ARG EE 4 AR K H, 80% M7 58 i iE
8 (1) 70 s AT F a5 J5 S S AT om I 4% B /D 2 B
FOIR B, {H B 7R3% B — 1 f R 55 i AR TH 2R BE
JE ARG, B AR, B R EER 4
SR BEBE (B IT-12), % iEFEX: 565 D. ii -7,
Mgt P i -15, BEEA i -7, §EEV. i -7, R#E

C. g—i B (5 1 AR AN AR, MR AL

TR, I B A S 24 K 3.12 em, 47 0.50 cm,
R 0.198 0 g, BR42 5 0.22 cm, 4% 0.25 cm, £
KK 3.53 i, SR A 200 AR IR

IR IR % e UE 1~2 [, AT 4
B E M RO REE B 3~5 MRS . BTA®
NERE I 5 , O RS (R ULE2 il R, g
T A TR A4 AR SRR, SR 2 ANl
B2 TS = BIL A 20 3; £ M 3%
Hoad, REARrmiEd G mEA 2 N7 %, B850
X E BISGA V2558, E AN ERTE.
234 #H& (BRKFZENER) HE)S 684,
4K 8.70 em, 1A 1.55 cm, Al & 4.81 g, X IR
%24 0.42 cm, A 4% 0.45 cm, 7R K A3k K K 3.85 %,
Tl 113 5, SR e = EI 4 102, R A,
RO ARG RIA 1 . FB5 EER A
K, B G, B R, S AIERIX 451
R FREEHEAG A (EIRIT-13) . SLEHsE A
BELUE AR 15 ~ 20 [, SR LR, WA & 10~15
Ao BB C S A [F), & #8465 5. 156
D. ii -7, B P. i -16, g A. ii -6, lBEE V. i -7,

Rt .o (R R B, A

& BILEE; SR I B B BT T B 0 2
A0 RimbG s, 29 R, 2 Ko FH bt
R B ERHFE 2 —; BEAZEAN BN S R
AR, IR IT-13) , AU S dity 4/ £ AR SR AR K IR
W R, U E R RS H.
3 itig
3.1 (URIEREARERS & B =

AL s 5 %) ji 24 BB 4% (2.0040.03) mm, K F K
B i (Cranoglanis bouderius) ™ , 5864 (Squalidus
argentatus) " A2, Mg N TP R 5 A MO FE] )
#ill (Spinibarbus denticulatus) "', J&F W R ZLE0 . HH
T BT = AL o i e e £ /L, RS WROR AR 1
BN LHRE I 7= 42 T VF 2 AR 2R OF . ok
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SZAE IHER P JE AR ) SR S T, LML 2R B
W O AR ACL, (RIX EE IR AN REAh 2k R B, B S Bl 4 At
T2, JEEN A O EAS 5 J 2 o0 i, BB R {2 R O R
B 20 o B TR AN DR O R AR, B 5
TKEE, 5% M A 52 R ORI 0E 0 A s T HVL R R
Wz JEACUHEME ) I B 2 . B DAELEAR R
SRR, LB S A O I R &, R E R AL
T R INE B L O, AR K B i, DA T K N
SR, R4S b, AL K 2 T 4R 0 8,
PR R AR & EHE AR

TEKIR Q0+ 1) CF, LRI AG SR IR 75 2L 95 h
08 min HEAk H I, B Ak i [a) i 4 T Y kg 1Y,
WERBRES R — R @S (Hemibarbus
maculatus) B 3 F AL S R 25 DO 82
23~26 “C 7K@ T AL i 0 1) R i R B R B R N
78 h 07 min, HEZAEHEATAEC 22 tHIL. A S48 W
KWLM R B IEAE, IR S 2 d A .
PR s 1 FiZe g MY S0, KR KT B AL
i R ERE MammERREEHER AN
MM, AP E S B R R ER,
RS HKE KON AF A 28 B KB A % A
S, TR R 5 s O BN R G T 2 R
B, BREE— D050, SAMNE R I, [RS8 )
EAR A AL A F T, SRR IS R A 2R K, 56 1 B AT
i1 2 7 52 80 h 38 min Ji7 FF AL HI R, 90% £ i 7E
130 h J& H B, RATE Y 1.62 fi. X Fh L% AE 4l
FLRIUE (Xenocypris microlepis) ">, (ABEM 4 (Esox
lucius) "' WE G KB HHAEAE, X ATRER RN T
TRIFFFEEAELL BT E AN B 2 R B —Fh g
Fj/lﬁ [17]O

TiAh, R T B, R RSk e B
[ S A s U1 gt T AR AL, S B A £ S 0 B
Rt — AL, 2R 5 AR S IR AR B B s ALl
Sk AT R A H R O R W (8] 56 s /D34y 2 PR ot
TR, SHE ISP AF i S O R AT AT 22— I [8] B A R AE
T AN RE HA R B SR RS, 020 A AT BRI . 2 T R0 2k
S HF R S HA Y B AP 2 15 AR AR R A A T adE—
RN ST -
3.2 B\RISREIEELZ SRR
3201 fRtREEE.EAFMBEEEFRIE T,
Mgtk BT, BRI AR, G 2d
LB AR I R, DLIS B0 22, 2 68 ) B vk
BOF-REORN B BEOEERD .

BE X A Y S ar s, R R E i
FErp, AP M R B BRI AR L — 2 L, B i
(R4 . UL SRtk U, B2 8 17 o 22 €2 EL A om 1
TR B A B4R AL K # B, B RS, 7T
VB R 41 B BE PR S I 0 T BLRRAE .l TR
it R LA FE, % 8 4 L PR 4, AN SE L, LR WL
T, L RAE AW T AT R R .

KHA A BT i 5, 23 A 1R
ATIR, B JE A8 R o A 2 o [ B 2RI, X TE
At fr A SR IR, e R P R e P
e EH AR MBS 12d A B, B4 b & 0k
TVIRAS i HOAR, B J5 T8 a0 20 VF 22 53 i R
T ACH A B T A AR B alT [T — A T — 32
T, RAF T AR &S kB8, Suki s ™ x
) £ (I RFF T 45 FREAH AL

R, R LR R AR N Rk
R A R R, PR S R B, B R B B R AE
g e, B S I TR ) R EE .
322 RFtRSMEEEZEEKRBREESHIE
ALK o) i ) S 5 FE AT A I KR DL RS 2 d 2R
B K, 15 £10.4%, Bif 5 1 JL R 3 K 56 5 38 /N
POX YL T IR SRRV 48 h A, TR
FH Tt 44 (R 3R AR R ATHE B A, LUE M A6 T
BE ML IIZES) B, EAKE 0+1) TH, IR
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B I MRERSEERRAE (frE)

Plate | Embryonic development of Paracanthobrama guichenoti(Be continued)

PDF L "pdfFactory Pro™ i HfAGIE www. fineprint.com.cn


http://www.fineprint.com.cn

R 4 < DR SR BN R G RO R KR

Gu Ruo-bo et al: Embryonic and post-embryonic development of Paracanthobrama guichenoti

-

-~

0.5 mm

= 23
Smm n

Ehi I ARIEREEIAEIEA S (£)

0. RAARSZIEO (a RFEFLE ) 1 ZHE00: 2. IRARTE/R I 3.2 AN lD: 4.4 A M 5.8 4 ks 6.16 4 ARHA; 7.32 40l 8.64
TR 9. FEHEHA: 10, R BRI A 11 MCEEIR B 12, 58 ln B 40: 13, IR B 14, IR G J5 1 15, M IR A 16. R AL A& B:
17. R AR A R A 18, UUTT B0 HA: 19, R FEHA: 20, MEAR A 21, B 2 H3; 22, FEFEH 0 A: 23, R &R B0 B 1A 24, At LA
25, LA B35 26, oA BLER; 27, Fofy B IR 28, Lok l; 29, HRERE 25 I0H; 30. B 00, 31, M, 32 a3k
FEH )33 W (Red)

Plate | Embryonic development of Paracanthobrama guichenoti(Continued)

0, Unfertilezed egg (a- fertilization hole) ; 1, Fertilized egg; 2, Blastodisc forming; 3,2 cell stages 4,4 cell stage; 5,8 cell stage: 6,
16 cell stage; 7,32 cell stage; 8, 64 cell stage; 9, Morula; 10, High blastula; 11, Low blastula; 12, Early gastrula; 13, Mid gastrula;
14, Late gastrula; 15, Neural embryo formation; 16, Closure of blastopore; 17, Embryo body stage; 18, Appearance of myomere;
19, Optic capsule stage; 20, Olfactory blank appearance; 21, Tail-bud stage; 22, Otocyst stage; 23, Rudiment of tail fin; 24, Crystal
stage: 25, Muscular contraction; 26, Appearance of heart; 27, Appearance of statolith; 28, Heart-beating stage; 29, Appearance of
eyeball pigment; 30, Rudiment of pectoral fin; 31, Embryos hatching; 32, Embryos hatching (head first) ; 33, Embryos hatching (tail
first)
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BRI {LRERSNEIAE S &% B
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Plate II Post-embryonic development of Paracanthobrama guichenoti

1, Newly hatched larvae; 2,1 d larva after hatching (DAH) ; 3,2DAH, 4,3DAH; 5,4DAH; 6,5DAH; 7,6DAH; 8, 7DAH; 9,
Differentiation of tail and dorsal fin; 10, Two chamber air bladder stage; 11, Differentiation of anal and pelvic fin; 12, Juvenile

stages 13, Young fish stage.
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Embryonic and post-embryonic development of Paracanthobrama guichenoti

GU Ruo-bo'”*, XU Gang-chun'?, WEN Hai-bo’, LI Xiao-li'"*, HUA Dan’, ZENG Ling-bing"*, ZHANG Shou-
ling”
(1.The Key Lab of Freshwater Ecology and Healthy Aquaculture, Yangtze River Fisheries Research Institute, Chinese Academy of

Fishery Sciences, Jingzhou 434000, China; 2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi
214081, China)

Abstract: Nowadays, the population of Paracanthobrama guichenoti in Taihu Lake has drastically declined
due to environmental change, habitat degradation, over-harvesting and other anthropogenic factors. Propagation
and culture of the species have been recommended as strategies to enhence existing populations.The goal of this
study is to determine the process of embryo and post-embryo development of Paracanthobrama guichenoti and
its morphological and ecological traits at each stage. Stereomicroscope imaging system was used to observe the
embryo development of the species.The results showed that fertilized eggs of Paracanthobrama guichenoti are
oval in shape with a diameter of (3.4340.05) mm.The process of embryo development can be categorized into 7
physiological stages with 31 periods. The embryo development lasted for 95 h 08 min when the water temperature
is around (20%1) °C . The post embryo development can be grouped as larva, juvenile and young stages based
on varying in presence of yolk-sac, scale and body color. Furthermore, the larva stage is classified into early and
late stages based on presence of yolk-sac. The newly-hatched larva reached 7.25 mm in total length. The yolk-
sac disappeared after 7 days when water temperature was around (20%+1) ‘C . Moreover, a few number of the
squama occurred at the posterior edges of operculum and front sidetracks after 35 d when the water temperature
ranged from 20~25°C . This appearance indicated that Paracanthobrama guichenoti shifted life stage from larva
to juvenile stage. Juveniles reached length of 3.12 cm at this stage. Juveniles sequentially developed, resulted in
growing out scales, completing development of peritoneum and metamorphosizing to young fish after 68 days.
Young fish reached 8.70 cm in length at this stage. This study is significantly important in conservation and seed
breeding of Paracanthobrama guichenoti. [Journal of Fishery Sciences of China, 2008, 15 (3) : 414-424]
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