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Tab. 1 Biological characteristics of cultured Acipenser sinensis in the study
( )/em ( )/em ( )Vkg
farm number average total length (range) average body length (range) average body weight (range)
. 44 212 (182-249) 174 (145-215) 55.1(34.6-93.2)
Jingzhou Farm
Three Gorges Reservoir 16 196 (175-213) 163 (145-173) 43.9(34.8-60.5)
. 10 230 (199-286) 196 (171-240) 78.7(42.4-125.3)
Beijing Aquarium
) 180 211 (182-230) 174 (145-195)
Xiamen Farm

57.4 (40.8-73.6)
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Fig. 1 Water temperature profile at different sturgeon farms
NWT-XM: Natural water temperature (Xiamen Farm); NWT-
TG: Natural water temperature (Three Gorges Reservoir); CWT-
BJ: Constant water temperature (21+0.5)°C (Beijing Aquarium);
RWT-JZ: Regulated water temperature (Jingzhou Farm);
CWT-JZ: Constant water temperature (Jingzhou Farm).
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Tab. 2 Biological characteristics of cultured Acipenser sinensis with gonad maturity at stage I11 or IV
/em /em /kg . L. o
fishID  totallength  bodylength  body weight g"“agt‘a“gaetu”ty age j‘;g‘;f‘;}g““g m"m“:)tr‘l’trﬁ“g farm
41-11 195 165 55.8 111 12 2012.04 Xiamen Farm
42-I1 187 152 52.0 1 12 2012.03 Beijing Aquarium
43-Iv* 215 181 64.0 v 14 2012.03 Beijing Aquarium
J4-Iv* 185 159 52.0 v 11 2012.08 Jingzhou Farm
35-1vV 192 168 50.7 v 10 2010.08 Xiamen Farm
Q1-II1 247 200 111.2 1 14 2012.08
Q2-IV* 215 180 57.0 v 12 2012.08

Three Gorges Reservoir

. ek

Note: “*”the sturgeon being used to the controlled reproduction.
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Tab. 3 Diets and water temperature during the gonad development of cultured Acipenser sinensis

gonad maturity stage

fish ID i 1I-111 11 v ingestion

41-111 FF /NWT-XM FF / NWT-XM FF / NWT-XM -/- normally feed

42-111 FF /RWT-JZ LF+IF / CWT-BJ IF / CWT-BJ -/- normally feed

43-1v FF /RWT-JZ LF+IF / CWT-BJ IF / CWT-BJ IF / CWT-BJ . .
obviously reduce food intake

d4-1vV FF/RWT-JZ IF /RWT-JZ IF /RWT-JZ IF / CWT-1Z . .
obviously reduce food intake

45-1v FF /NWT-XM FF /NWT-XM FF / NWT-XM FF /NWT-XM not observed

Q1-1I1 FF/RWT-JZ IF /RWT-JZ IF / RWT-JZ -/- normally feed

Q2-1V FF/RWT-JZ LF+FF / NWT-TG IF /RWT-JZ -/ CWT-JZ take no food

: FF ( 60% ,23% ); LF ; IF ; NWT-XM ( ); NWT-TG
( ); CWT-BJ (21£0.5)C( ); RWT-JZ ( ); CWT-JZ ( ).

Note: FF represents formula feed with 60% fishmeal and 23% pregelatinizedstrach; LF represents live fish; IF represents iced fish; NWT-XM
represents natural water temperature (Xiamen Farm); NWT-TG represents natural water temperature (Three Gorges Reservoir); CWT-BJ
represents constant water temperature(21+0.5)°C (Beijing Aquarium); RWT-JZ represents regulated water temperature (Jingzhou Farm);
CWT-JZ represents constant water temperature (Jingzhou Farm).
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Tab. 4 Percentage of Acipenser sinensis with gonad developing to I11 or IV maturity stage fed with different types of diets

/ind 1 %
farm number of treated diet /ifld‘ number of stur- percentage
sturgeons geons with III or IV gonad
Jingzhou Farm 44 FF+IF 2 4.5
Three Gorges Reservoir 6 FF+LF 1 16.6
10 FF 0 0
Xiamen Farm 90 FF+LF 1 1.1
90 FF 1 1.1
Beijing Aquarium 10 LF+IF 2 20
: FF ( 60% ,23% ); LF ; IF .

Note: FF represents formula feed with 60% fishmeal and 23% pregelatinized strach; LF represents live fish; IF represents iced fish.
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Fig. 2 Gonad maturity staging of a male and female Aci-

1 (14 ) R penser sinensis used in the controlled reproduction
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LHRH-A, 15 h R R 10
2012 10 30
57 ke, 1d 51 ke, ( 30~36 h) ,
95% 62 500 3.71 , ,
mm(  3.30~4.44 mm), 0.033 g, 80.4%,
2.06 kg, 3.6% 36.3%, 60.1%
LHRH-A2 12h 5 , 2.5h 4 ,11h , 18
2 850 mL 64 kg, h ,46 h , 64 h
58 kg, 6 kg ,80 h ,125h ( 6
36 s, 4 min(  5) 3) 2.3 , 9.6~
x5 HES[GATESREELR
Tab. 4 Results of controlled reproduction of cultured Acipenser sinensis
item mean range
/mm egg diameter 3.71 3.30-4.44
/g egg weight 0.033 0.039-0.0341
/ind egg quantity 62500 -
/s swirling movement time of sperm 36 20-55
/s fast movement time of sperm 78 50-89
/min sperm life 183 165—260
/mL milt volume 2850 -
/ inducing water temperature 19.3 19.0-19.5
( )/h effective time for female 15 -
() /h effective time for male 12 -
/% fertilized rate 60.1 36.3-80.4
/% hatching rate 36.8 -
/x10%nd quantity of hatching-out larvae 2.3 -
/x10%*nd quantity of initial-feeding larvae 1.8 -
*6 TR AE REHE
Tab.5 Typical characteristics of embryonic development in the offsprings of cultured Acipenser sinensis
/h
embryonic development stage typical characteristic hours after fertilization
unfertilized egg
fertilized eggs 0
, , , 4
4 4-cell stage 2.5
morula stage 5 > 8
midblastula stage s 11
early gastrula stage 18
big yolk plug stage 28
lyriform blastopore formation R , 37
wide neural plate formation R S 40
neural tube closing stage R 46
eye sac formation N 48
long tubular heart formation s 64
the tail touches the heart s s 80
the tail touches the head s 90

hatching stage

125




1. ;2. ;3.4 ;4. ;5. ;6. 3 7. ; 8. ;9.
; 10. ;11 512, 5 13, ; 14, 5 15. ; 16.
Fig. 3 Embryonic development stages of the F,-generation of Acipenser sinensis
1. unfertilized egg; 2. fertilized eggs; 3. 4-cell stage; 4.morula stage; 5.midblastula stage; 6. early gastrula stage; 7. big yolk plug

stage; 8. lyriform blastopore formation; 9. wide neural plate formation; 10. neural tube closing stage; 11. eye sac formation; 12. long
tubular heart formation; 13. the tail touches the heart; 14. the tail touches the head; 15. hatching stage; 16. the initial feeding larva.
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Research on technology for controlled propagation of cultured Chi-
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Abstract: Sexual maturity is a critical step to breakthrough of controlled reproduction of cultured Chinese stur-
geon(Acipenser sinensis). The suitable breeding management strategy will be beneficial to promoting the matura-
tion progress of cultured Chinese sturgeon and to synchronous spawning of female and male. In this study, we
observed the gonadal development of 250 cultured Chinese sturgeon (ages: 12—15 years old, total length: 175-286
cm, body weight: 34.6-125.3 kg) under different water temperature profiles(natural water temperature or
near-constant temperature) and different feeds(formula feed, live fish or iced fish+formula feed, live fish or iced
fish). The result showed that gonadal development could reach stage III under natural water temperature or a
near-constant temperature. The gonadal development could reach stage III or IV in Chinese sturgeons fed with
different types of diets, however the feed added live or iced fish is better for development from stage II to IV than
the feeds with only single source. Controlled propagation was then successfully conducted with one female (12
years old with 57 kg body weight) and one male(14 years old with 64 kg body weight). A total of 62 500 eggs and
2 850 mL milt were obtained and 23 000 hatching-out larvae were finally produced after 125 h under (19.3+0.2)C.
The average fertilized rate was 60.1% with the range from 36.3% to 80.4%. The elementary research on breeding
regulations of brood stocks will contribute to further large-scale production of cultured Chinese sturgeon.

Key words: Acipenser sinensis; water temperature; feed; ecological regulation; controlled reproduction; gonad
development
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