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Abstract ; Gonadal development of Siberian Sturgeon ( Acipenser baeri) , Russian Sturgeon (A. gueldenstaedii) ,
Amur sturgeon ( A. schrencki) , Heilongjiang Hybrid Sturgeon ( Huso dauricus @ X A. schrencki & ) and
Europe Hybrid Sturgeon ( H. huso @ x A. ruthenus & ) from 12 test groups was observed during November
2007 to November 2009. Their gonads could develop to stage IV during different seasons, with egg diameter
reaching or exceeding 2.8 mm. In February 2009, 5 Siberian Sturgeons and 13 Russian Sturgeons were
randomly selected for artificial reproduction, and all were induced to ovulate successfully except one Russian
Sturgeon individual, suggesting that sturgeons can be artificially propagated at any seasons throughout a year.

Their fecundity had seasonal fluctuations. It was showed that Amur sturgeon, Siberian Sturgeon, Russian
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Sturgeon and Heilongjiang Hybrid Sturgeon’ s fecundity was negatively correlated with their body weight, with
correlation coefficients at —0. 021 (P <0.01), -0.159 (P<0.01), -0.145 (P <0.01) and -0.062 (P <

0.01), respectively. Fecundity of the European Hybrid Sturgeon was positively related with body weight and

the correlation coefficient was 0. 051 (P <0.01). Otherwise, curve fitting of body weight and egg weight showed

that the body weight and egg weight were positively correlated in several species of sturgeon. Our results

indicate that artificial breeding of all these 5 species of sturgeon is feasible all year round.

Key words: Sturgeon; Artificial breeding; Diversity of fecundity; Anniversary breeding
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Table 1 Sample information

i A e 2 i el i Acek
(%8-A) Acipenser baeri A. schrencki A. gueldenstaedti Huso daurlcus. ¢ x B huso 2
Time A. schrencki & A. ruthenus &
( Year- R R (kg) B K (kg) B X AT (kg) B R (k) RBA R (kg)
month ) Number Weight Number Weight Number Weight Number Weight Number Weight
2007-11 230  3.70 ~20.30 — — 58 6.80 ~19.50 98 5.80~34.80 126 4.10~17.50
2008-04 90 3.31~28.72 67 5.70 ~20.52 15 4.99 ~17.22 115 16.35~39.80 20 7.32~25.72
2008-08 188  3.72~22.05 443 5.74 ~22.94 87 6.23 ~23.26 91 15.57~41.23 9 4.08~15.44
2008-10 175 3.71~16.31 183 6.69 ~15.66 22 6.71 ~23.76 20 12.03 ~37.14 5 6.14~9.17
2008-11 94  5.17~21.15 119 6.81 ~27.10 59 7.81 ~23.63 69 17.39 ~44.17 21  6.14 ~15.88
2009-02 5 8.20~15.20 0 0 13 13.20~24.60 — — — —
2009-04 65 3.13~18.83 57 8.40 ~20.17 13 10.10 ~16.78 19 14.77 ~42.30 15 3.85~10.97
2009-05 26 6.20~17.10 135 5.60 ~20.00 2 15.60 ~17.28 3 33.10~39.00 2 5.57~8.03
2009-07 35  5.32~24.00 354 @ 6.35~22.60 15 11.75~22.04 80 18.59 ~55.17 — —
2009-08 52 4.38~23.59 687 6.30 ~26.47 31 8.75~23.59 114 10.35~54.90 — —
2009-10 80 4.24~20.00 316 5.00 ~30.00 156 7.87 ~30. 62 80 15.58 ~71.33 5 8.79~27.40
2009-11 41 5.21~18.93 363 6.03 ~25.21 — — 56 15.51 ~56.51 — —
A1t Total 1081  3.13~28.72 2724  5.00 ~30.00 461 4.99 ~30.62 745 5.80~56.51 186 4.08 ~27.40

T FORTHENR R BRIV R, ¢

—” indicates that there is no broodstock whose gonads develop to stage IV.
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Table 3 Index of correlation among fecundity, brood rate and weight

WA (Y, kg) 57700 i (X, kg) RO9LE M2k

PREE (kg) 55 90 E LU AR S R 5L

ﬁlé’é Fitted curve of body weight Correlation coefficients of body weight
Speceis . . .
and eggs weight (kg) and spawning proportion
DA £ Y= -0.0319 +0. 141 5X -0. 002 2X* -0.159
A. baeri (n=1081, R =0.401, P<0.01) (n=1081, P<0.01)
Cleiy s Y= -1.099 1 +0.434 2X -0. 023 1X* +0. 000 5X° -0. 145
A. gueldenstaedti (n =461, R* =0.366, P <0.01) (n=461, P<0.01)
it F Y= -0.526 3 +0.231 3X -0. 008 4X> +0. 000 2X° -0.021
A. schrencki (n=2724, R* =0.501, P<0.01) (n=2724, P<0.01)
T ZRAs i Y=0.0511+0.107 1X -0.062
Huso dauruus Q X A. schrencki 3 (n=745, R* =0.552, P<0.01) (n=745, P<0.01)
WY A4 2 Y=1.963 3 -0.573 4X +0. 07 7X* +0. 002 5X° 0.051

H. huso @ X A. ruthenus &

(n=186, R* =0.597, P<0.01)

(n=186, P<0.01)

F4 2009 F2 A9 HEANTEMESHEG~NSBUENER
Table 4 Results of induced breeding and hatching of Siberian Sturgeon and

Russian Sturgeon on February 9, 2009

; W PN ZHER S AR Ak HEAL
Rk , . B H - , '
Weight Egg weight Fertilized rate Number of Hatching rate Number of
Species Proportion
(kg) (kg) (%) fertilized eggs (%) hatchery fry
8.2 0.77 0.093 9 50 15 400 48 7392
15.2 2.42 0.1592 97 93 896 75 70 422
PEAA A L85
14.6 0.388 0. 060 3 20 7 040 10 704
A. baeri
13.6 1.43 0.105 1 95 54 340 40 21 736
13.2 2.20 0. 166 7 90 79 200 76 60 192
13.2 1.76 0.1333 92 64 768 74 47 928
23.4 3.74 0.159 8 94 140 624 67 94 218
22.2 3.08 0.1387 60 73 920 43 31 786
19.8 2.20 0.1111 75 66 000 45 29 700
17.2 2.97 0.1727 92 109 296 65 71 042
. 17.8 3.74 0.210 1 85 127 160 61 77 568
e i
B ld L 20.0 2.86 0.143 0 90 102 960 66 67 954
- guetdenstacdlt 14.0 1.98 0. 141 4 91 72 072 55 39 640
19.4 3.63 0.187 1 92 133 584 60 80 150
24.6 5.39 0.219 1 80 172 480 40 68 992
16. 6 2.53 0.152 4 50 50 600 22 11 132
19.4 0 0 0 0 0 0
18.4 3.30 0.179 3 51 67 320 29 19 523
A1t Total 310.8 44. 88 0.144 4 79.76 1 430 660 55.92 800 078
MIFRFEAAE T LARIRE R4 XA T3R50, H A 4R 7K B0, fn o V0 0E W 1 R B f

JUAh R A TR H 4y Bl A4 S 0 E LU AR R B
FH Y25, X A IE ENIE T A] 35 4% Bk H
22 R T RE TR, Rt 2R [R]
P30 7] — AN [ o 1] B[] — o A 1) AN [
HEARIR A VRO (B0 ) # — i 2E 5,

( Pseudosciaena crocea) , %é%ﬁﬁ £ A 2 )
FeRk R s R AR R IR
ﬁﬁ#ﬁﬂﬁﬁ@v@ﬂ@ﬁﬂﬁkhﬁﬁ%é@%ﬁo M5
T £ AN [) ) 07 B9 o LU Y 22 5 0] LU AT
4 B LR R Ay O AR AR T AR Ak, B



-114- sh¥)2¢4% 5 Chinese Journal of Zoology 46 &

ZREREE R, XS EREK A,
SNFLK IR A AL DL R Ve R R B R AR e A
MBS LR Rt e R AR AR 0,
T E 25, Wt IREF, 2008 4 4 H B B0 E
65 2009 4F 4 H {3 9BRE LA B E 1 22 5 R
FE VAR R B3R R 2 e 2 AR TRAE 4y 1Y
4 AU A W 225 X U I fa A R
A FH AR R [B) 22 Ak, 52 FREE DR 251 52 Mt 2
mARm

AN TR i f P B2 TR RN iR & B T B 4
T HAFTE 22 5, KR FFRIE AL T 0 & BUA e
iR A= NP ORI AW =R S
FEEIE AT XN T IR0 F 0 7 WM i i
BB AT, KIS RRIEMR & B 25
K, WIS B SEEe 25 A v LUE 1, 7E 9250
ZF R 54 7= O ] LS 44 R TR A H )
X — SR T SR A T R Ok F AR
[F 1k
3.2 FEZFUHTHEELXERESEARS
THERMESH a2 —FiAEak AR,
PERAGR R 150 A a2 S Al i R a2
FESRAIEIS ASRAE T, th A S A A T A
BB, B B ] A r AR H, andk
FVL ) v AR I R £ S FE Bk R i &
AT T ik S ALY T SR VT A i
A PO 2 AR BEAE A 5 ~7 H IR ) 2B
e VLT A 5 3 g s e b A TR N R
Je VTR T T BE 20 7 8 B 1 A 5 1 A ARk
B W AE AR R Jinm] 7= R T 3 H oKk 4 A
B, S KR 1 ~4°C,6 ~7 A P BRI S 2 5
U s VAT RIS AE AR5 T AR ZER S ~6
HIFIRETE | i 3 fa 2ot — A BRI IR
W1 PERR 2 R, TN TR AR B £
AR A, AT e S A AR AR T i
BIAIE B 2E 5 . AT FRE 165t H0 2 A 05
16T 5 G K MAS SOk et 5 A KoK
T A PRI 22 AR K, 1VF 2 3R 5 f 2 i mT
REANBEIE W & & . e — AR &1 ]
T R R, N TR FMAT 5 ~6 R
PERRAT R A2 13 ; v AR S T el e 1R 7K

ZHR RN R F C A B I, 7RI K P s B 1
A HERR B BV I AT L R R S R
MERY I ~ MUBLRAEHE K P ATy, (H2TEFRA]
PR IR K FRFA X 5 PO ZEA R 29 R
PERRARRE R BRI IV, X 5 rh AR PR &
TR 2R, WHENIT, 76 [ R K5
U T R 2 S FE 3 1 1 7 B9 g e, EL 2 DX JL A
540 A R BLIX — KA A I AR L
i B AR A TAE S ~7 H 2 o g,
AT TR S 9 2 SRt PR 49 B EE EEAE 10,11
BB, X S5 EAF R BUE A G,
510 P B2, e 2 R BE A A PR DA —
IS

3.3 FEXM/IMBENEL FNEEE RN
BN AT VR AR A 0T X £ S PR O N
SR IFSE R P ARG, PR, T O
VER EHE I HRFR R ATATIY . AR N AR RAMA
(0 R ) 5 A SR AR S O AR
5T R X 52 1 i A7 48 1% 45 5 AR 1l
FE AN AT T A G £ 7 B R e B R L
AIREI , S5 7R, 7 B R g £ 1A 58
TS B S R A, R, ol IR ATT 37
B 5 T it e 1 A g U B A R 6 1 o g 4
Ko ARG R M R R A T 50 ke
Feda %o i SR ok S 23 £ N 3ok I ) i A i Ak
THAE R S T IR IR T S B A
IR AHR IR R B A R S A AR
HR R PR OB RSO0, X Al BE e 5 R
AR RMEEIE B G, B2 B 5 520
EL 1, Bagenal ™ 3% 3% ¥ 8 ( Glyptocephalus
cynoglossus ) A5 JTAEBRAR AL IA PR T4 455 s )
R, SR AN AR 2, Bagenal ™ iiE
ST SRR R E A O, R S AEN
gt A58 ) R AR 3% 2 A PR 503 T 2 3
PERY L, YA 1% 2 A ) A A R Pk
G 32 i v I, T3 B [ A DR/ e AR 1 A B T 3
Ko M AEARE WK, £ 2 AR OIR DL 8L
2 EFH TN T AN o T S B
fgh £ A 5 O ER LU AR DG AR DGRBS i
FOCREBOR R A 0159, WILA I EHE



34 o OWREE 5 FhIRAE A VRO 22 5 K R A B -115-

RE AT LA, N LS g e ) A 0 H B
S AN K

3.4 EEFTAIZEEMNES HOAT
ZHHE AR E A 130 Z4FEF) D7 5, By AR ER
S BT R T S5 i R E R
1896 4£5 7 17 H , P A @ - B - BIBSEE
T % 4 PR B A AR BB 1Y /N K B ( Acipenser
ruthenus ) # 47 N T 4G L 50, 3815 1 2 4
GRUT W A R AR AR SR R A N T A S
AT A0 A T EH I ), (B2 KRR
PR PR N T80, i WA 2 4F N T2
BN SEH] T FRFH A5 1F T 3K B B i |
Tefe it EG A P 4 ) ST 655 A 2% 52 B4 AN e AT HE
U HEREDT T B AR AN 2 BV R HEER
HibG . XA AE IR 5 B AR B 0 R [R] | B AR B
27000 i S0 (B AN A A, 3 3 A X O AR O
A A A AR B R S, L e
YU IE FAIRA R B N A 'Y, AR
7= 0 B RT B A R L i TR A
SEAN Y AE TG BRI RR e, IO AR BRIt 7R
FRIGLEE SRS, /D HA BEA (5 5 T B Ty
AR, A BB VG, &3 AT
HEFZ YA REHROR HERE . 8 i AH O SCERFR AT E
Tt PR AR R B A IV RE T E AT N T,
WA LT A5 B 5T A R B R R & 7 S IV
W1, AEE] PLAE/NT 0.1 2247, i A7 N T4
PG, 2004 AEAE T 2 R ME B A TRHEDN 2 B
MR TR ;2005 AR 6 RRMEM A 4 R
b TR WA — RORREHEDE ithEk
A S e UM R R R AR IV YA P 4A A
WEFHEAT N T, S2R5 U0 i3k 90% o AWEFE
X JUR G £ SR i AP EAS [R] IR IR 09 & B 15
BLHEAT o3 M A5 R W] J LA fa 7R JLAS I M
JRERRE % B B2 IV I, B i N T2
BRSSO, B9 VIR B R
2o it — B AR, an e R K it B TE A
SREFHN T BFH PB4 — A& Z IR
UM AR A PO R R IV Y
A A A i — A IR PR B A T AR T R 8, -3
N TAE= T RS e N T 258, 7 9h,

it G ARk 2 N T2 AR A R AT
BHH S FRAF R A S ), A A Y 4 AR N T
BT AT R AN S e SR, R e, FR AT AR
2009 4F2 HApXf 5 AP A EG A 13 &K%
WG EAT N T A, ARATF R, B S ik
79. 76% Je S H R IE F] 55.92% , X R4
JE T ZE N T AT T T R AR LR,

2 % X M

(1] MIAERIK R A . KILE ARy A
TGS, WUHS : DU TR HAR i, 1988.

[2] BEFst, XUmA, BRI, it 5 e £ 8 % 5 S O SR G A
SOk, 2002,32(1) ; 53 -55.

[ 3] Williot P, Brun R, Rouault T, et al. Management of
Female Spawns of the Siberian sturgeon Acipenser baeri:
First Results. Acipenser. Bordeaus: CEMAGREF Pabl,
1991 365 -380.

[4 7] Fujii K, Hirose K, Hara A, et al. Use of Vitellogenin
Level as a Maturational Indicator for Artificial Spawning of
Culture Hybrid Sturgeon, Huso huso X Acipenser ruthenus.
Acipenser. Bordeaux; CEMAGREF Pabl, 1991.381 -
388.

[ 5] Mojazi A B, Maebayashi M, Omoto M, et al. In wivo
oocyle maturation and ovulation in the females and
spermiation in the males of a hybrid sturgeon * bester’.
Iranian J Fish Sci,1999,1(1) . 35 —43.

[6] k=, FVRIC, SBEZ%E, %GR e N T EHR
. PEDK R, 2002,9(3) ;277 -279.

[7] #MKIC, ik, DEZE, 55 200 R M AN T %
B, HEZKFERR,2003,10(6) ;485 —490.

[ 8] Tk, Wk, ANRIL. (RIELFREE T FR s iy N T.%¢
FHIFSE. AS%AR, 2001,21(10) ; 1741 - 1744,

[9] MRk, mtemm. PoR e i N T8EH. §ER™ R
£,2005,12(4) : 492 -495.

[10]  JEIXUGE, 43, B Em, 5. B RE R R A T 25
¥ R E K= ,2002,6: 9.

[11] WAZeR, XUBedR, oRAE, 45, FRANME g iR & e
ANTEFE. Il K224 B ARSA 1R, 2007 ,46 (1)
81 -85.

[12]  HZE, T, ok, % R SR R & 4 4
b KRB, P EK R ,2010,17(3)
496 -506.

[13] #h, ¥, ok ik, 5. N T IR5 i FC A iR & & 0
2. EZKPERE, 2002,9(4) ;323 -327.

[14] Doroshov S 1, Moberg G P, Van Eenennaam J P.

Observation on the reproductive cycle of cultured white



-116-

sh¥)2¢4% 5 Chinese Journal of Zoology

46 %

[15]

[16]

[17]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

sturgeon , Acipenser transmontanus. Envir Biol Fish,1997 ,
48 265 -278.

Van Eenennaam J, Bruch R, Kroll K. Sturgeon sexing,
staging maturity and spawning induction // Proceedings of
the 4th International Symposium on Sturgeon. Oshkosh,
Wisconsin, USA, 2001 ; 2 —44.

BB, AN, B, S S MFRIEROR. bR
Hh Al H R, 2000 : 258 —263.

S, I EAH A PERV A ). A2 B, 2004,
29(7):5-6.

B XIREE, BN, A b ENE RO B B
M HILRRAEOR i, 1990.

REZRUE  REKME 222805 45 AKEmimi L BRI, b
. FHERAROR T R, 2006.

Wootton R J. Environmental Factors in Fish Reproduction.
Reproductive Physiology of Fish. Wageningen: Pudoc,
1982 210 -219.

Bye V. The Role of Environmental Factors in the Timing of
Reproductive Cycles. Fish Reproduction: Strategies and
Tactics. London: Academic Press,1984 . 187 —205.
Amiri B M, Maeba Y M, Hara A, et al.Ovarian
development and serum sex steroid and vitellogenin profiles
in the female cultured sturgeon hybrid, the bester. Journal
of Fish Biology,1996,48:1164 —1178.

Doroshov S I, Moberg G P, Eenennaam ] P, et al.
Observations on the reproductive cycle of cultured white
sturgeon,  Acipenser transmontanus.  Environmental
Biology of Fishes, 1997 ,48 . 265 —278.

fEke . AR S AT O R A A SR IRIEAL. dbat,
LR BT FEAE BE 208 S, 2003

NI, AR, Ty 22, A%, sl R A TSR AR 5T IR
HREE. HEKRE,1998,5(3) : 108 —111.

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

RSB RN T BRI OCHE AR, 75 8 h
PRSI 2407183, 2008,

T DK PEREEAF AT e 2R R VK PR AT T, SRR A K
PR BBIRTLAR WOl PR, AP BR R VL R
T L, 1985 ; 352 - 389.

ks B AR, S 45, CRAE A ORI BE Xof P 1 1) 37 855
G TR ORAE R S . BT AE R 244, 2010, 21(1)
227 -231.

Frante, fafl, HIEE, % R s LA S
ML R, KR, 2004, 28(6) : 633
-639.

WMAE, FRICE. BT BB AR D AR B 4R
M. K2R, 1983, 7(4) « 353 - 365.

Begenal T H. The fecundity of wiches in the Firth of
Clyde. J Mar BiolAssoc UK,1963,43: 401 —407.
Bagenal T B. The relationship between food and fecundity
in brown trout Salmo trutta 1. J Fish Biol ,1969,1. 167
-182.

FRICE, AR, WL IS5 ¥ K 1 Pseudosciaena
crocea ( Richardson) ™14 A: 58 J7 MR 5. 1 7 L 2 2
i, 1962, 2: 59 -78.

Townshend T J, Wooton R J. Effects of food supply or the
reproduction  of  the cichlid,
nigrofasciatum. J Fish Biol 1984 24 . 91 - 104.

FEFATE. il e p P A AR B A0 AR AR Y B
GE. WK WISE, 1980,1: 59 -76.

AR, Exl, #5300, A 58 MFR. IHI/REE:
PRICTTRAEOR T AR, 2000.

Gershanovich A D.

convict Cichlasoma

Lipid mobilization during early

development of sturgeons. Moscow: P Williot Ed.

Acipenser Cemagref Pub,1991: 41 -52.



