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FeREIRIARRE KRR XA B R
XA R AR BAT, EAEL, FERF

(1. PEARZHEFRE LI THTAH, LT 2RE 150070;
2.2 REBFA I LB 8B AR, T AR 154020)

H EaASFUARTAIREGE RN, THEEABRIVE PR NS HE S5 FaLH
ARERN SHaLP RN ARRFAANENE T s X ARP RGBT, ARHOEBLTTIAR
AP IR ARG R SRR R AR IR AR R R RS R R B RS A F R A
FHREBTE BMiTefeMall, KB17T~19CH, RRIFERZ T AR 05~104 h, ERBERN 1 710~
1872C h. BEAFAREA20~23C, MM EeF 4K 9.42-11.0 mm, A E29~39 me; HEEE 30
R EM4K 2.8 mm, FHREI 2 o, L BBEERELF—H,

PR AR EREAT BEAT
FEDH#S.QI59. 463 XRFRIRE; A

M FE 83 ( Acipenser schrensckii Brandt), DI -
R, RPRALBEIHFTGA, AOREFE
ERBRHEH. HR. GRY, EREBEENE
i, IR AE, dTHAFNRER, R
WA REEZEF TR, MRPHAETE, 5TRHK
RHHME NP EFHEIIATEF. IUCN Red List
(1988 ) # H % A vulnerable species[z]o REEE
1957 SE BN Thi 17 TRERR M A TR, &G
SERAY, EERBIETE R T RS EREK
Wk, A RBAEIFRE TR, B LS
HHME., REFXEaENHRBERS, A3
IS LAY F R BANc R, BRI
MEE T R a THEC S b, AR 30T HE R

WK R T O, R EMEERREE

AH B M I RE.
I MR5%HE

WRBRR:1009.08.26

ESWB. Wl G AHERSWEIWE (IFS A/2209-1)

fEEW A B MC070 - ), I, BRIk PG AR, W TR R
FWRE.

1.1 fEF~3nmt

FEARABRBIEHEAEAREN, Bk
E 14 kg, BEERE 44 kg, ATH S LRH-A %,
RADWEERS, FTEATEE, THSNANE
51 IR BORY, R T A IR A R RS R L
FHEAGE N 17 - 19T, ERABNES R AILER
BRIHE, DIPNLRER,
1.2 BHREERLENR

WAL 30 P9 S 2 AR A ) 0L 2 36 HE, IRt
FHEFEE T Bovin KHEF. BREFIHSE 0.5 1
ME IR ACERY S 2 h WK1 K, BARE
BRAE 20 BLLA L, K 0 [6) B 8 2 45 2 99 50 % L) b
E3Beiye = 1 R I

EARBRBH MR T BOE®aEHTRE R
BFWE, KRN 23CEH. AFHARNE, § XK
10 B, WRASESTh NEHE. BEAE
HEERBRE R, el BEE50aRs-K
i1k

2 HR

2.1 FEREBTNGH
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2.0.1 DRBREP ARBIBSIWEMER, Ak
10 REEE, BBAFBHE, REKHHKAE
(Mshtr i B iR EREEE R 3.15~3.75 mm,
TR 3,27 mm; BREMLEE R 3.07~3.21
mm, FHH 3. 16 mm, KEROHEIRCEST
HE, FAXPRMIETR, ERER T AR
FIRRER, AR AN AR aREARNRE
BE(HEAR [- 1) S AT TH:E%, oKiEopR i
WK BERG, BRI PR, BN B
fa 3~5 min, BB EEE, 15 min SR
YR 7R AL, SR T I R L, 4R M AR
mEh PR Eh, 80 T 0 3 6 E w sl
Wi sh, FHFIEE— R, ERARA MY
B, 30 min Jo, BETFHBKXD 338 mm;
60 min /5, IR A HEE, OEERME KEERE
AR, EHPRDERD IR, FEH IS
(ERE 1-2), AT RN 3. 42 mm,

2.1.2 PR HEERSHINFEIEROENN T
BiG 2 h RS 1 R, hE. BEAESTUR
I — R B AR, BETE RS HNHE BiSH
FAEI AR /NELS 2 AR ERE-3).
ZWE3IL HE 1 R4S K00 R AR
B, PR 2 A%, PYESH. WHS5E 1 waH
FIEE K5 E R INEINA, 8 2 ¥ 84 51
FNEEIH SR 4 MR (BERI-4). ZHE
4110 min HTHE I KA, AHEH, H2EN
FRAPAER 8 TR, FRFLE K FR,
HMESFRERE 1-5), Wit 1 Warame &
HEWARME, )G S h RS 4 R, A5,
SR HE 16 TAPRER SRR, B2 43
HISAE FETF, PRHCTEAYRA S, B
AT 2 B4 8P4, ZME 6 h FFRA S RIB
N ERBRBESE R D RARER TR, B2 9%
HWEAEPEAS(ERI-6). FHEE7hL$e6
WK SR BE, ShAAR Bt S AR /N B R BN 4 A, 48
WK R H N IR, SRR R
MRS, MR PLERBENGE, &
B BRFEEERRE] 10 b,

2.1.3 BEEESA  ZHESS 10 h 30 min BHEARRE
8, WATSR A B R R, A HRTD, A REZ
HRERE, HOREEEERE SRR, 7
HMERZFEHBHREIRER - 7)), e R+
B, ZHE 14 W EARESOS) R, et SR

BRI, R LU T D ARRLRS
BHURIE, FEERNA AL, A R g,
WL, AR A T YR, HE A& R
RACK, =L TRIER, K #EARERY, £
FFEERTIA] & h,

2.1.4 RBBA WG 18 h RKHARS R,
WS FER IR 6 B B F 4, B8 T A0 B R Y RO AE AR
EHLETER - FRENOERY, B—TMETAER
KR, AWy KA, HIE R BRI E, 2
LEFE R, S RARET e, 349 H R
HEAWHR(ERI~8). ZFHE 2 h AR YT
BB, AT SR AN MO 4k 2L R L IR, TB RIS R
5, FEEHER - TRF, HEN SR RME
HMHIR RO RE TR, iR b 2/3 &4,
H BRI R B S 8 h,

2.1.5 PRERE THE 2260 h BERFAAKBRER
B, ENESPREHENER BEADSRAM;
HYHRERRE 2RE, BHEFHEKNSHEAR, K
REdB, TEYR BRANPERE T KET
BERFN(ERI1-9), 28530 h #EANRE
B, et R AR R E R AR YR A N RAE
SRS (ER 1 - 10), HRABAFEH RN
BEEE, AR LT REERE. F0ERE
ZEHTIR) A 8 he

2.1.6 WEHE ZHEMLEHREANEET
M. BAMTL M SRR, IR,

WEFLI B I REE, BBUR(ERR 1- 1), BE Y
PRARIEFLER, FHS 36 h HAMAREL, HathE
FEH AE A BURIRFL A TR R 00, FE R SR K,

T AT, ZEmRE R B B AR, XA I8
BATE WA, RS T R SIR,

1oL Lh BT, Mhesdi i R, 50 R L SRR AR
[-12). WEWERE PH TR, Z4T5E, T et
Eat, FHE 40 b, BIRFEAREE S M, HoaEh
SRAFRWEE, BHEEINEK, X8Hbkd 34
Wi, Helt RS0 R R B EF K, AR/, BB,

FEARMK FRT LA RAL S (ERE-13) . SR BREe
8% 8 he

2.1.7 WAKEY BREEFELhEAMEE
R, A BRAG 6 3k B AR R 4k, A B K, AT 4
R DRIE . FE 3 T, AR AR 2 TR
=, MIRAERER, B LABAEK., 285 ar
W E4e SR 1 SnESTA R, R B (ER
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1-14), BMEMETE 46 h i, JEikaks i - (&
&, B ERE, 7R LB A 3 WA
BRI, WML 2B E, RS R
EM PR —HER R, BFEEHEER, Tk
S50 E, EMBEFEREN 6 b
2.1.8 (EESEIE HERATFEShLFAL
REF A, LT E2EE R, LT LW
T, MR, BEFGERE, LEEHE K
HABR, MR AT ERE M S T, Hin 6l iR
E3.65 mm, MECERUE, BHHEEER M
(B I-15), MMEFHTH 52 b HEALEES
B, et O 2 Rk s R B kR s
5,90 R/ min, R KA, BRI E K 2
HERMKERN 1/3. WEBLHENEN, Bk
AR B RS, Bk B, B3
BEK(BREI-16), mENTREBI T, &
HTEB S, R BN R 16 h,
219 WHE HEKREFI 64 h ALY, I
B R R OB, RS, BRAR AT —
BAEMAHBE AR, FHBRTRBRETY. 45
66 h BEIILLHE, X R EMKE 3.84 ram, B
B, BEER, HERFEN L IEHmg
s, 2H5 76 b, BRI B4 L 3, Ba0hker
DLt Wi sh, O E R T, AT REE
OB RE, BRRGTEBR & R 55 3h, e} B BRI 3R i
BIRFR(ERR 1-17), #¥/5 86 h BRBM KT 90
mm, REA S8 %5, X W, 858, s
ABERE K, AL BT, o B R 0 B B, PR B 7 B
WA SN MR s, FHE 88 h, BB L3, K
VRERK BB, PR RSN, BB E 95 h, RIAFF iR
BB, RS AR R R L IR SR A, RS BT
AW BI2UE S, BEIIE R H B, AT A h o &
AR LA, MM A B 4 2 e g
TCHE 10 h,

K 17~19C i, B M2 ER L4 S
95~ 104 h, BBE N 1 710~1 872C -h.
2.2 REESHSH
221 NRMETFE FHEATFEFLEEE
SIRMEM R, IFEh BB AL, et 7 4, HNEH
BRI, MBHATFA2K9.42~11.0 mm, KE
29~39 mg, kEED, FHEMEE, DR, HE 1
TEABMME. MR, HHE, ko, £
BiK3.2~3.4 mm, FE A KILE, MR EE(E

B -1), HEGRFAEHES OXMETY
FiAEs. WS 1 d 10 h, B (REEH L BE@ M
W%, 3 AN ) UR eSS, PR BR 38 hn, L BEAY
JRTTAML AT, 5 (R 3B PR 6 BT, Mo s 5
B M5 ¥ 66 ~68 4, KM E 10.8~12.6
mm, HEE2d10h HFELK14.7-16.9 mm,
SRS TETF SRS/, IR AR (A I, A0 808 T L o 25 1 4,
SEa i, R F RSN, P TAIE L, T A
FRLH, MBERLE(EET -2). HE3d10
h KT 16.2-16. 8 mm, FHERTHA, &
H16~18 B, MEH S AT, We{irg, o
B, ZOBERE <M, JalH3 ¢ MHERA,
SR R, IR AR A RILER, FFA T, W
BREFH S X, Sl mEaks G2 A48
10KRES, OBk BEA . Mgy
K ER BEIWREEA, EOENNE—-SH.G
R IFREALI T BB T - 3), B fFa
AR GEHRE B R A BN
Jetk. XEFEEKEE 18.8~20.4 mm, FE 36
mg. HREE 7 X, ORPHSEH L AEARK
HHes WEEREFHR, BABERE X
Ab. WLUEH, ARTFREE MNETFHBEARS
B, ENBRERETFHE7 4
2.2.2 BAFE HEES 10X FERERHI
Tt — B, R, IRk, T2 HALE
BRHE, TR HE L ER 12~14 1,
KRB B, AR, SRR, K 2.7~
23.2 mm, KEMF 0.41 ¢, WEBEBHEE, BR,
HRREE s~ 108, BEER #8911 R(HE
BRI —4), HEEH 17 X, 164K 36.5 mm, &
W1.21 g, WATHEEALSH—# W FEM, BXE
W, ELEEDALPBE. MAEBNELTSES
. WM KRR EA B R IRaE. SRet Y
B 14~16 4, ABTH G HMER 20~28 4, &
HREEAL.
2.2.3 BEM LBEE® 0 XKHEM, FHLK
42.8 mm, FH&EE 3.2 g, WMECIHMESEE, 4E
Ml A 2t B A 3038 AN, AR & 6
~9 M IFHREREFRESRENES, KitEaE
FIAHGE, TR A T R SRER (ERT - 3),

KR 20~ 23C B, HE (KR ARIS R B HI£2 30 d,
HAMBEESS iaftds—%,
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Plate ] Embryo development of A . schrensckii
1. REHI Unfertilized eges. 2. S Fertilized eggs. 3. 5 1 XA The first cleavage. 4. $52 KIFH The second cleavage. 5. 55 4 P The
fourth cleavage. 6.3 5 BB The fifth cleavage. 7. AN The middle stage of blastula. &. JAEEH] The stage of gastrula. §.a o BN E ¢ W
) The stage of big yolk plug, side version; b RFIERBHEEM) The siage of big yolk plug, ground version. 10. a /NF3 B FREH(MTEIL) The
stage of small yolk plug, side versions b /PRI EBEA(EEM) The stage of small volk plug, ground version. 11 BEAREEILY The narrowopening of
the embrye - 12. WHEHEM The wide neural block of the smbrye. 13, W2 F G B The neural block closes. 14. B RIE MM Formation of the op-
tic bud. 15, OB RS Formation of hearr. 16. CHEEMEZIE The stage of heart beating. 17, Bi5 % 3H The tail touches the head. 18. FE{R M K

The etnbryo hatching.

3 vt

EHMa%RD LT ERERERER 1 921
~2210C -h, IKEE N 2 0122 047C - h, HEE R
1710~1872C b, B BB 8, Wk1. XT
R EE S RIA R4, FREaFRIORE, P
8K NAHNERRE RS R 24 4
34 S s L, A RSN
RAEEEENT AR, ST TRETDY
A (LSS IE R4 42 TS 0.

(TRAAFERETNEE &M, I H
Pesunuenko 7E 3 1R B 8 49 B 5T 6F K |, 8T B 28%
FMERG IEH SR, 20T BT 22 % RORERR IE B W, T
16T BHIERG A IE # I Bk 71% .. EMIAHERE
A5 ity JU s 7 A9 B O 3 L7 8~ 20°C Z I, X1
B 5 4ad Rk eiR A LEMM. ERARR
B, MRS 5 AIRE 7 AP R=50, WRKEEE 10
~20C ZEY, EHERERFERIE RS o EE
MERE 7 —LRR, SRR, RREE 10CHIE
Hel, Bz EREBERELET, #—FRAK
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HE, REROBMERT, MABSELT; € 25C BEaImE s, B, RITENEREH
of, IR EHTENRERNGE LRE, ML IR EFEEREN 10T ~25C,
T, XAfERA FREMNSEFEREEERIETR

£ 1 OGN M AR EMR
Table | Embryo development of Acipenseridae

] y giog:] ¥ d ‘. .
ok b AR/ T Z_iﬁ‘m‘ﬂ/h E%E’iﬂ/(t h) LB SELR
\ Warer Period of embryeo Accumulative
Specics DNevelopment slage Reference
temperature development Letr perature
FEECE} A schrenschii 17.0-19.0 95~ 104 1710~ 1872 9 2 E The suthor
BT A simensis 16.5-18.0 113--130 19212210 24 6
FEE A dubrwnus 17.0~18.0 115--117 2012--2047 34 6
AR A stellatus 16.0--18.0 106126 1802~ 2142 5 s

MR ZEIRE A 20 LK R R RY
WHH, EACTRAIWAXERRZAGF, 24 L
MEMRBR, REKERRBRERHR, BhFY
B 2 E WO RAIRE, B I 55 KE
SRR —FHHRNORNHE, M TARMPRLZE
-SRI ERMEN, ENNRFEICHRES,
WE 1B 2.3 MBS AR, B 4 KBRS
B, Bk B BT R S A o O A IR R B
. BRENEAERFHE, SEHEFHALH
EREEREAFNREH. Wik, EaaHENED
RPN G TR IH, ErRBELDH
PrR s, T YR U 3R B R 18, X B R SR
WL IR AR

AEMRAMBENERRED BREFH
PRIt AS AL, R&E2 AW, /R ARERRE
FAEP, KBMHESEFES -8, RERSL
AR, 3% T RERE T Fbay 2 0 B 7R WL 2R B R AR A R
B B AR — TR

HHEXENIEEZF R AN ERNTFA B
WfraffEal, SOREAXBNER TR P

®2 BEMSHEHNEREZEIES

Table 2 Comparison between embryonic development of A, schrensckii and A . sinensis

BEl REANEGRESR
Plate I Larval development of A . schrensckii
1. thE#. The cmbryo just hatching. 2. HHEEIS 2 d 10 b, 58 b after
hatching. 3. ERE S 5 . 5 d afrer hatching. 4. HBEB 10 K. 10
d after harching. 5_ B3 30 K. 30 4 afrer hatching.

HEEH Develoment stage

MEERET A, schrenschii

PEER A sinensis

FEE/ mm Mean diameter of exg
3 WP The third cleavage
FR AR Middle stage of gastrula
KEREHMA Stage of big volk
LA Stage of heart heating
W2 W] Hatching stage

T8 A A mm Length of the iry

3.4%3.2

51 WEREATE R &
AR R AR AY 3/4, BRIL M AR AL
Liges 2l

BEFRETH, ZHHR

R RE A R B B S e S
9.42~11.0

4.8x4.3

B UMK FRETH
AMYE MR R 2/3, IR
HE K5

EFELTH, 48R

H FBEHIT LA A 2B 2L, SR BT
12.0~14.0
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B AR AT, BREERBENE3 XD 1995, 24.36.

%ﬂ;h—i, #E u%mﬁ—%ﬂ, Eg% 7 ai}l:ta;ﬁﬁ £2] Birstein V ], Snfrgeons am‘i paddleijishes:- Threatened fizhes in

‘ﬁ'ﬁ]ﬁzﬂ\—fﬁﬁgfﬁﬁﬁ, ﬁﬁ*@ﬁﬁqﬁﬁﬁﬁqjﬂe% ::e:f‘?;f-f-mnservahun[J]. Comservation Bmtogy! 1993, 7{4);

AGE. X—HATREMERSEKELTHE o) pemsne. seatmroseezis sl o

TeEsiRiEsiFX REERBERBAE X, Hird PR L UGERIC]. 1965, 323332,

A SRR T B, [4] I H. Pessmoenvo. % 4R 1K 0N 65 £ 60 5 7 0 46 o
5 AR IR L, VIR B A A, TG B [A]. REEWESHEMESEREFR(C]. 1985,

P LB A s R, B SRRk 102107, .

GHML, BEFOER AR R AL pan o PSRRI,

RRAMBERMBES, ERMEELRMRTE (o migkrxe-wmenzs, Rirsakens kA TREFE

FEFRFREH M, TR RENETRE, FELCT. B, M1 A3 oR AR L, 1988 116-113.
[7] BEH aXRNEROLHESHAR]. K™=EH, 1991,
BEIM 15(43: 348-358.

(1] #ER BETAEFE(M] Bﬁﬁi&.:%ﬁﬂﬂ%‘-&*-‘ﬂf&&.

Embryonic and larval development of Amur
sturgeon Acipenser schrenckii

LIU Hong-bai', SONG Su-xiang!, SUN Da-jiang', FAN Zhao-ting', JIA Shi-jie?, SU Hui
(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. Sturgeon Releasing Station of Qindeli Farm in Heilongjiang, Jiamus 154020, China)

Abstract; Two parent Amur sturgecn Acipenser schrenskii {male, BW 14 kg; female, BW 44 kg) were injected
with LRH-A, and the eggs were taken out and fertilized artificially, then incubated. The observation shows that
the mature eggs of Amur sturgecn are rich in yolk; after fertilization, the blastodiscs swell slightly and their
cleavage pattern shows radial holoblastic cleavage and is similar to that of amphibian, but not obvicusly different
with many other fishes; however, the disc cleavage is somethiﬂg like that of bony fish. Before the embrycs
hatch, it takes ¢ embryonic development stages, including cleavage, blastula, gastrula, yolk plug, neurula, for-
mation of optic bud and heating of heart, when the water temperature being 17~ 19T, the total accumulative
temperature 1 710~1 872°C -h and taking time 95~ 104 h. The larval development includes 3 stages which are
volk-sac stage larva, later-stage larva and fry, when the water temperature being 20~ 30T . The just- hatching
larvae have a total length range of 9.42~11.0 mm. Thirty days later, the average TL is42.8 mm, average BW
3.2 g, and the organs all finished their differentiztion and the larval appearance almost looks like their adult’s.

Key words: Acipenser schrenckii ; embryvo development; larval development
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