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Fig. 1 Morphological characteristics of
adult Acipenser nudiventris
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Fig. 2 Morphological characteristics of head
of adult Acipenser nudiventris (ventral surface)

112 FEAXRKRBEREFEER AUTIA A
WAk B AL T A A, WSS HIBAA 2013
ARDIRFFEENCE, BRAT TR s i 50 BHEA R
28w R E DK RS e R TR RS B R
AL 0 L B R 2 S 6 et YA K b R ] R 4 L,
TR MM B AR 16 m, 7KTE 2.5 m (1 BEDE K
K, SR AP BT S A B R 1 7T TR
PEIRHEKIRAH, FRAKARIREEIEIR y 0~22 C 4%
IR R I 6 £ JIURE TIE 3 AR, H AR 0.5%~
1.0%. BLARA7 BT A= BRI 9 U AE AR R 13 &, A
NN T EFRIERNBIRE . M BAF A
ML YR 5 45 b 3l 25 25 5 R I LA S MR IR IR e
RO



55 4 3]

PR RIS T BRI IR 405

12 AI#EFRBLER

2020 4F 5 HSRHBMAIFAREEF PL (polariza-
tion index)$8 ik Xf 2% 10 B B M R & N DLk
TR, KRR R IV IR E B R
TN, BERE DT BRI T %L PI<0.1 )Mt
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Fig. 3 Bottle hatching method of fertilized
eggs of Acipenser nudiventris
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Fig. 4 The clustering phenomenon of newly
hatched larvae of Acipenser nudiventris
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Tab. 1 Biological indicators of Acipenser nudiventris at stage |V of gonadal development

S i ME A i S s .
Sk parental fish A individual #Fi%/a age q:ﬂjﬁiﬁ/kg GEF) FE A o GEIF) W maturity
body weight (range) body length (range)
+} A4 maternal fish 2 15 32.65 (38.29-27.01) 137.24 (151.41-123.07) v
LA paternal fish 3 12 27.35 (34.93-19.77) 125.36 (138.21-112.51) v

PI f880ik 3] 0.1 247, BAZENR". KEEAF
2 IV R IR M 2 0 F 70 14 5488 2 AR 2
b 2w VR, BEIE A KRR
i i
22 RESHNEEMEERATESZEEIRSN
SHEREE RS ASHEREME 2 BiifA
A3 R ST T AR R D A, HEAT TN T
FEEGE , WEMESERTAE LHRH-A2 HHEE —4HE 0
15~18 h R HESR, SR E AR ik 50 F AR 2%
— PRI IR T MR TR 35.65 kg,
PRI RE T R R L 30 ke, MEHENA S
g, JEsiamEas 2 M R 2101
TR 5.5 kL. 15.6 JTkL), BRFR40 4 1t Fl
H 2.95~3.44 mm, “F-¥JI4%(3.21+£0.25) mm, V-3
AN (0.042+0.011) g, U E R 5.04 kg,
2 EIRE R 14.2%. HEfATE LHRH-A2 {41 10 h
JE o 5 MUCRER, A1t RAGH 2 850 mL. A
5P AT 27.35 kg, PR IR 20 kg,
It RAE (RS T Z52 Bl ) (] - 323K (46.12+6.47) s,
14 75 i H(260.18+55.62) s, F-HIZAEH 55%,
LA 42.5% (3% 2).

23 MBREZEMHEFENE

WEEE P RLRT R AE 65 — UG 45 & & B Bt
iﬁ%ﬁi*f o W) FIN W52 0 28 AT DAAESS I Bp
TR, 2K G 3.5 h R B E 44, 12.5 h 5158
%Eﬁ,ﬂ;ﬁ, 26 h #ik i, 48 h L4 4, 62 h
DR, 83 h B AOME, 130 h 224 K
(32 3), WL/KIR 16.5~18.0 CHf, #RAEETMNZ
K = WAL BT 123~145 h, SRR N 2030~
2755 °C-ho FRWIFFAF1 2 25200 AT 10,
IR K 9.56~11.96 mm,
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Dise b, v R AR K IRl IR O
Worfif 8 fhit, KB T 2 Bl 3 )8, hipH
J& 1Y) FRAE 45 (Acipenser sinensis) . 1A [K 7 (Acipenser
dabryanus). P41 £ £ (Acipenser baerii), /MA&
5 (Acipenser ruthenus). # I Al it € 6
(Acipenser schrenkii), #5375} )& Y ik [T # (Huso
dauricus) 1 (1 3R} (1 65 @ A KT gl Ho,
RAVLH IR 3 Fh 35950 h F K — AR BT A 509,
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Tab. 2 Resultsof controlled reproduction of wild Acipenser nudiventris from thelli River

845 index ZEW result JELF range
Ji4%/mm egg diameter 3.2140.25 (x+SD; n=50) 2.95-3.44
Gr Jii it /g egg weight 0.042+0.01 (X+SD; n=50) 0.04-0.05
S 77 B/ 10% ind egg quantity 10.55 5.5-15.6
KT RIZNZ SR [E] /s swirling movement time of sperm 46.12+6.47 (x=SD; n=200) 42-83
¥ ¥ % /min sperm life 260.18+55.62 (X£SD; n=200) 169-415
KA 2 /mL milt volume 956.25+67.17 (x+SD; n=200) 750-1520
{#7=/K/°C inducing water temperature 15.6 15-16
RN I [E] (M )/h effective time for female 16.5 15-18
RN [E] (HE)/h effective time for male 11 10-12
2K # /% fertilized rate 55 48-62
J#4L /% hatching rate 42.5 41-44
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Tab. 3 Typical characteristics of embryonic development in the offspring of wild Acipenser nudiventris from the lli River

K I it E] /b

JA iR & I FEFRE
embryonic development stage typical characteristic f}:: (r)g{iszztfit(e);
ZHGIN fertilized egg WK MK . HEIRDE . BRIRARRE, DRARHE R 0.5-1.0
2 AAEIY 2-cell stage S B, B0 ITR, TE R 2 Ak 2.5
4 4 4-cell stage he, SR SUNEE, KA 4 D ILPARIR B2k 3.5
Z Y morula stage AL . AR/, TR AR, RN B o0 4 5y 34 9
HERRHIH midblastula stage TP R BTR, 43 EREEK, A4 BH 2 (] B 14
JE 7 early gastrula stage YA A, FRIEKHER A ORI 28
IR ] big yolk plug stage YRR G, YRR, T ERRTEIRIR A 36
HZ RN neural tube stage TR, PRERE G IR, Hit R eI B 46

WAL I eye sac formation

RIS, BB E R, e g n] UL _b 5 12 9T B 58— o M A st 52

OIS long tubular heart formation  OAFRAK, 28R s T, OF R I IRAR S ) 5) 62
JEiR O ER the tail touches the heart AR OME, SEREARTE, SNTR4E LA A Al i sh 83
JEikKF the tail touches the head FE R AR w A Sk R, Rk, WRAREE shin % 96
740 hatching stage FERY A s A S, DR e b A, 7R R 123

HoAth 5 FpEFY R EHE A B A sh¥ . PRk
FETAEEAE 21 220, RReLsent 1 g™
PR A U0 e A g U g i 4 A T S5 A 4
Ao LRI I PR A R SR B b 5
WAERME ik, BRETLAESN, B KR M
YiFhaE e TR L B K4, (R, BRAR AR Y
R TR AT AR AT 2 B 2 T Rk A, s R ]
o Al 7 0 0 B AR IR IR, A BRINAT T
AR A S A W G BT AR S AR B B
S5 N2 ) (CITES) B 5 — A3 b2, AL
BARIE T H 20 tH2D 90 AFAC ISR 30 4ok A R
W N T BB AR, PP AL — LR W& A9 K 2R 8 AR
M O 2 T2 i, Wi +R4ES ), K
5% A B HE ) 13 BRI A R 6, 72
THAEE T Y. WEBw7, ENERET
=W ST T LR B 22 LB SR A A 5 R I IR
A R RLI R B 2 T B, XA R T
B S I T JR B AL T SR AR R
32 BEEEEEERESHENEREXK
AKHRAR AL O S A R ek R A R R
PERR KT B B R E e R 2, 7R SRS o))
B4 R G B -3 R R i B
AR — Uk, H I SR A P
TEAEAF T B A 63 41 R 05 2 5 MR & 5 AH DG AE

B P43 IR AT i AR AR ST R 2R SR
SLHA TR ALG B 58 B IR NI B LR AL 4, R
AT 5 BB AE TR — 45 8, AW AR . FE
AT R E S R R AP S WIS B FH AR
MUERKIE . PR S AL FEDRNE
IR, A ST R F B L A R R D 5 RE 8 1
T MR B R R B R B R A A . A ST R
B, WS e TG i mk oK e £ oA A T e AR Kk T
U AT RE L T T Bk A 2 SR SR R
B IR AR R DY LA T O AR RCR, A
T M £0 U0 B R R B R, i A R
MR HE o
33 ATYIFHEGTRESWAIER

FRALIT K Z2 1 BRI 3 5 0 o8 Y5 s /K 3R 1
By IR, J K R ARNE R R LT BT 4ail . B
P32 SCHRIC 28, TEJRUHEE, BRI 6510 OIS 3 BR AR R
1.55~3 mm, P00 FifHh 0.0114 g7 ABF5E
HRAS A D A T AR 54 B B 0 A Y LA 2,95~
3.44 mm, FHIII423.21 mm, PRGN T 0.042 g,
B J5T S5k KA 349 B I 4 R K R B A AR
P J5E PR AT BRI ARTE M R R SRR T, R fan]
ISR AP DR E FR 554, W2 B B
SRABSEAT R IHFERE &, AT el A e RE .

BRME B3 R 3 (3 KA, AR BA
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RO E 2 TR A6 . AR i DL it 1
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I T A IR B A A T 5 I ) 2R A
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Wil 2 A SR B AR R, 77 )R — A 22 A R K
IR, I B RSN R R I R AT
34 RESHBRABEREAMES

BRSNS & T 5 A0 2L, KRBT L
XI5y R kG, RN, BRI, DR 2
FLOBIF R, BT R B ATE S ANKEH
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FAET, MMM R E WFES RS, Wi
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Technical report for controlled propagation of the critically endangered
ship sturgeon (Acipenser nudiventris) in thelli River

HU Guol, JI Fengl, ZHENG Pengz, JIA Dongshengz, LYU Weihual, WANG Nianminl, ZHANG Ying1

1. National and Local Joint Engineering Laboratory for Freshwater Fish Breeding, Heilongjiang River Fisheries Re-
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Abstract: According to the Red List of Threatened Species by the International Union for Conservation of Nature
(IUCN) (www.iucnredlist.org), almost all sturgeon species are at risk of extinction, being identified as the most
endangered species in the world. The ship sturgeon (Acipenser nudiventris) is classified as critically endangered.
However, unlike the rapid decline of wild populations, sturgeon farming is rapidly increasing in the China
Mainland, being the country with the largest sturgeon aquaculture with a production amount of approximately
97,000 tons in 2018. This figure is greater than 80% of the total amount of aquaculture production globally. The
ship sturgeon is a large sturgeon with good egg quality and high caviar price, and the controlled propagation of this
species is of great significance to conservation biology and aquaculture. The ship sturgeon is the only native stur-
geon species that lives in the Ili River Basin of Xinjiang in China. The wild sturgeon populations in the Ili River
have sharply decreased in recent decades, similar to the decline seen in other areas. It is a national second-class
protected wild animal in China and a first-class protected wild animal in the Xinjiang Uygur Autonomous Region.
Collecting wild individuals to implement controlled propagation technology under domestic conditions is the best
strategy to save this species. In this study, 13 juvenile fish were collected from the Ili River and farmed in flowing
ponds for many years. Among them, two females and three males reached stage IV gonadal maturity, and the con-
trolled reproduction, embryonic development, and fry breeding of these fish were studied. LHRH-A2 was used to
successfully induce spawning and insemination, and 120,000 eggs were collected. The fertilization rate was about
50%. Under the incubation conditions of 15-17 °C, the larvae hatched for approximately 5-7 d, and more than
25200 newly hatched larvae were obtained, with a survival rate of 42%. The successful controlled propagation of
A. nudiventris in the Ili River has laid a solid foundation of technology and experimental materials for conserva-
tion and population retrieval.
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