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, (Olympus SZ61) ,
[1-8, 16] [5: 17] (cellSense Entry 1.8.1)
, 50%
1 1.2.2 20
0~20d, 1 /d;20~404d,
1.1 1 /2 d; 40~52 d, 1 /3 d; 52~64 d,
20129 1 /4d;64d 1
1 , /5d )
20146 : 0.0 mm
’ (FA2004) , 0.0001 g
20 min ,
0.45 mx0.35 mx0.15 m ,
, 9.5~11.3°C, 50%
10.2°C, 10.28 mg/L R 1.3
> Microsoft Excel
; , + (X+SD)
594 h , )
2m, 045m ) Photoshop 6.0
, 10.2~19.9C, K/(‘C-d)=NxT"!
13.0C, 7.71~11.55 mg/L, 9.95 mg/L ,N ), T
18d ,
; 40d : V=DxHP*7/6
S2 ;56d ,D (mm), H (mm)
, 30 W 0.5 h,
2~3¢g 0.5h 2
1.0~2.0 mm , 2.1
, 9.5~11.3°C(
9:00 13:00 18:00 22:004 10.2°C+0.4°C) , 549 h , 25
1 h , ( D: (13 h), (32 h),
2~3 2d (77 h), (48.5 h), (46 h),
(328 h)
(YSI pro- 2.1.1
fessional plus) 3 , ( I-1), , ,
1.2 , ,
1.2.1 10 , , (4.36+0.20) mm,
0~12 h 0.5h ; 12~48 h 3.5 h,
1 h; 48~96 h 2 h; 96~240 h 4 h; s
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Tab.1 Duration of embryogenesis in Hucho bleekeri Kimura
/'C /(°C-d)
No. development stage start time water temperature ~ accumulated temperature picture No.
1 fertilized egg — 9.61
2 blastodisc stage 3.5 9.70 1.41
3 2 2-cell stage 13 9.62 5.22 Fig. I-2
4 4 4-cell stage 15 9.58 6.02 Fig. 1-3
5 8 8-cell stage 17.5 9.60 7.02 Fig. I-4
6 16 16-cell stage 23.5 9.76 9.44 Fig. I-5
7 multi-cellular stage 31 9.81 12.45 Fig. I-6
8 early-blastula stage 45 10.2 18.25 Fig. I-7
9 mid-blastula stage 80 9.47 32.35 Fig. I-8
10 late-blastula stage 101 9.80 40.88 Fig. I-9
11 early-gastrula stage 122 9.83 49.44 Fig. I-10
12 mid-gastrula stage 139.5 9.98 56.45 Fig. I-11
13 late-gastrula stage 160 10.13 65.17 Fig. I-12
14 neural plate stage 170.5 10.50 69.82 Fig. I-13
15 eye anlage stage 183.5 10.00 75.23 Fig. I-14
16 blastopore closed stage 190 10.40 78.17 Fig. I-15
17 brain differentiation stage 216.5 10.26 89.28 Fig. I-16
18 pectoral fin anlage stage 226 9.80 93.15 Fig. I-17
19 eye vesicle stage 242.5 9.88 99.94 Fig. I-18
20 tail bud formed stage 252 10.50 104.18 Fig. I-19
21 rudiment of pectoral fin stage 271.5 10.33 112.46 Fig. I-20
22 eye lens formed stage 292 10.12 121.05 Fig. I-21
23 caudal fin appearance stage 300 10.10 124.45 Fig. [-22
24 eye pigment stage 344.5 10.14 143.02 Fig. I-23
25 hatchling 549 10.40 228.31 Fig. [-24
2.1.2 , 13 h, 2.1.3 , ,
1 , ; ;
, 2 , 45 h, , ,
(  12) 15 h, 2 , ( -7);
) 1 ) 4 ) )
, (  1-3) 17.5 h, , , (  1-8)
3 , 1 , 2 101 h, ,
, 8 , , , 1-9), ,
8 ( 1-4); 6h, (germ ring),
: 16 (  1-5), 4
16 : ;214 122 h,
> P P
, (embryonic shield),
, (  1-6) ( 1-10); 17.5 h (
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I-11); R : 160 h, 2.3
3/4, < (11.620.50) mm, (0.0254+
e , , 0.0016) g, (5.96+£0.37) mm,
(  I1-12) (4.15+0.27) mm (53.82+1.03) mm’
2.1.5 170.5 h, 4/5, ,
s , , R R s 98 /min
(  I-13); 19.5 h, , : ,
, , ( 4
-15) ,
2.1.6 183.5 h,
(  1-14), 33 h, , ,
: ( (11
-16) 2
226 h, 2.4
(=17 45.5 h, 1 :
(  1-20); TL=0.3766D+13.318,
242.5 h, R*=0.9772, 0.030
( 1-18), 49.5 h , BW=0.0253¢"%*"°" R*=0.9677,
, (  1-21); 0.039
252 h, , 3
( 1-19), 48 h
, ’ , 3.1
( 1-22), ,
(69+5.13) /min, ; 35 1 10191
3445 h, ’ [11-13] [14] [15]
, ( (H. perryi) ¥
[-23), , , 3,
; 549 h, ,
( 1-24)
2.2
9.47~11.30C ; B
549 h , 228.31°C-d, — — 7 ,
140.89°C-d, 61.71%; : o191
31.5C-d,  13.8%; 20.17°C-d, (] (1)
8.83%; 19.74°C-d,  8.65%; (Salmo truttafario L.)P"
12.89°C-d, 5.65%; 25 ,

5.23°C-d, 2.29%
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Tab.2 The development characteristics and growth of larvae and juveniles in Hucho bleekeri
/mm /g / mm’
day  total length body weight yolk sac volume main characteristics picture No.
1 12.15+0.85 0.0257+0.0023 44.71 , ; R
2 12.50+1.08  0.0247+0.0035 38.79 ; R
. Fig. 11-2
3 12.77+0.94  0.0282+0.0010 36.33 ; ,
4 13.60+£1.07  0.0316+0.0012 35.18 , ,
Fig. 11-3
5 14.41+0.81  0.0297:0.0047 32.86 : , : ,
6 13.81+1.06  0.0349+0.0011 28.47 , D.3~4, A.3~4, C.5~6,
s ; 55~60, “W” g , Fig. 11-4
7 15.41£1.14  0.0350+0.0033 27.22 D.6~8, C.7~11; :
8 15.56+1.06  0.0373+0.0050 24.2 , ; ,
9 15.98+1.37  0.0462+0.0101 22.57 , s
Fig. 1I-5
D.6~8, A.5~6.
10 17.07£1.90 0.0376+0.0025 22.75 ; D.7~9, A.5~7, C.13~14;
11 17.77+0.73 0.0358+0.0050 21.18 , ;
, ; , ; Fig. 11-6
12 17.45+£1.30  0.0351£0.0061 20.50 D.7~10, A.7~8, C.15~18;
13 17.79£1.29 0.0396+0.0021 19.22 )
; D.8~10, A.8~10 ,
C.16~19, 2
14 18.69+1.23 0.0402+0.0039 16.01 s ;
; Fig. II-7
15 19.85+1.33 0.0388+0.0019 13.56 s
16 19.94+1.69  0.0410+0.0023 11.07 , , D.10~11, A.9~10,
C.17~20;
17 21.08+0.97 0.0451+0.0043 8.207 ) Fig. 11-8
18 21.59+0.54 0.0476+0.0039 6.679 ; R s
19 20.33£2.39  0.0514+0.0043 4.115

(

to be continued)
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( 2 Tab. 2 continued)
/mm /g / mm’
day  total length body weight yolk sac volume main characteristics picture No.
20 23.03£1.23 0.0519+0.0083 1.543 s ; A9~11, D.10~11, .
Fig. II-9
C.22~24, 3
21 21.58+0.58  0.0525+0.0051 0.724 ,
26 23.62+0.94  0.0657+0.0076 0 ; , , ;
; A.I-9~10, D.II-9~10, C.21~23,
3
28 24.25+1.03 0.0823+0.0144 , ; ;
’ _ ’ ’ _ Fig. 1I-10
; 2
30 25.8741.12  0.0993£0.0109 ; )
Fig. II-11
; 3 A.4~5.
32 26.66£1.69  0.1078+0.0163 4 , ;
34 28.09+£1.52  0.1151£0.0091 D.II-9~10, A.11-9~10, C.25~27, V.6~7,
36 29.30+1.45 0.1350+0.0220 P.7~8. H
38 29.05:1.48  0.1627+0.0126 (0.1627£0.0126)g; ’ 4.
2 ,
40 29.89+3.53 0.1730+0.0129 P.7~8, 3, 5
43 30.48+1.32  0.1667+0.0189 ,
45 30.85£1.84  0.1902+0.0396 , 3~11 Fig. II-14
48 30.93£1.47  0.2192+0.0473 , ; Fig. II-15
52 33.50£2.10 0.2814+0.0298 s A. 11-9~10, D.II-10~11, P.
I-15~16, V. 1-9~10, C.37~39; Fig. II-16
56 35.00£2.20  0.3227+0.0333 4
60 36.50£2.00  0.3145+0.0283 7~12 ;
64 36.90£1.80  0.3143+0.0367 , Fig. II-16
69 39.40£3.10  0.4901+0.0462 , 7~11, N
Fig. I-17
73 39.60+4.40  0.5464+0.0589 , , Fig. II-18
. (1) > >
b b (
[15] [10, 19] [14] ), 5%
14
:(2) " G)
( 2 ) b b b
. .. . 2
(21] (Myxocyprinus aszattcus)[zz] (Sehzzothomx)[ 3]
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Fig. 1 Total length and Body weight growth of Hucho bleekeri
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Tab.3 Comparison of Hucho bleekeri with other salmonids
/mm /C /C /h /(C-d)
species egg diameter after hatching tem- mean tem- incubation accumulated /mm total
swelling water perature perature time temperature length
H. bleekeri 4.36+0.20 9.47~11.3 10.17 549 228.31 11.62+0.50
H.taimen """ 5.55+0.15 4.8~9 7.5 839 262.19 18.45+0.32
H.hucho™ =5 — 10 — 232 10.1
H.hucho " 4.55 4.8~15.5 15.0 840 — 14.11
B. lenok tsinlingensis " 4.25+0.05 9.31~12.80 11.03 408 193.35 9.64+1.03
B. lenok™ 4.3240.21 6.0 ~10.7 7.7 597 191.53 10.67+0.02
2 2
10, 19 20 .
[ 1 [20] : 3.2
4)
[25]
2 2
24
24 , ( ) 3
2
, ; 5)

[14] [10, 19]

R () :
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Early development of Hucho bleekeri Kimura

YANG Huanchao™ 2, YANG Xiaogez’ 3, WwuJ inmingz, WANG Chengyouz, WEI ineil’ 2.3

1. Collgeg of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;

2. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture; Yangtze River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;

3. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China

Abstract: Hucho bleekeri Kimura early development of the whole process was investigated. According to the ex-
terior appearance and typical characteristics of the embryo, the process of H. bleekeri embryonic development was
defined into 25 minor periods and described in detail. The result showed that the total accumulated temperature
was 228.31°C-d at an average water temperature 10.2°C from fertilization to hatching, the fertilized eggs hatching
lasted 549 h. The mean total length of newly hatched larvae was (11.62+1.00) mm, the mean body weight of larvae
was (0.0254+0.0016) g, the yolk sac volume of larvae was (53.82+1.03) mm’. Primordia dorsal, anal primordia,
pelvic primordia, adipose fin primordia appeared respectively on days 2, 4, 9, and 11. The first chamber air blad-
der was formed on 17 d. Larvae began into the mixing vegetative stage on 18 d. First scales appeared in the larva
of abdomen, entered into juvenile stage on 20 d. The yolk sac was completely absorbed, juvenile completely ex-
ogenous nutrition on 26 d. All fins completed development on 52 d. Stripes appeared completed development on
the body surface on 64 d. The scales fully distributed the body on 73 d, entered the young period. Growth model
equations fish larvae period is: TL=0.3766D+13.318, (R*=0.9772, TL: total length, D: days of age), the specific
growth rate was 0.030. This study aims to provide scientific guidance for the Sichuan taimen artificial breeding
and fry cultivation.

Key words: Hucho bleekeri Kimura; embryonic development; accumulated temperature; larval development;
juvenile development
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Plate I Development stage of Hucho bleekeri Kimura embryo

; 2. 2-cell stage; 3. 4-cell stage; 4. 8-cell stage; 5. 16-cell stage; 6. multi-cellular stage; 7. early-blastula stage; 8. mid-blastula stage;

9. late-blastula stage; 10. early-gastrula stage (arrowhead: embryonic shield); 11. mid-gastrula stage; 12. late-gastrula stage; 13. neu-
ral plate stage; 14. eye anlage stage; 15. blastopore closed stage (arrowhead: blastopore); 16. brain differentiation stage; 17. pectoral
fin anlage stage; 18. eye vesicle stage; 19. tail bud formed stage; 20. rudiment of pectoral fin stage; 21. eye lens formed stage;

22. caudal fin appearance stage; 23. eye pigment stage; 24. hatching.
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10 mm
I
II
1: ;2:2d ;3:4d ;4:6d ;5:9d ;6:11d ;7:14d ;8:17d ;9:20d ;10:26d R
11:30d ;12:36d ;13:40d ;14:45d ;15:48d ;16:52d ;17:64 d ;18:69d ;19:73d

Plate II Development stage of Hucho bleekeri Kimura larva and juvenile
1: Newly hatched larva; 2: 2 d old larvae after hatching; 3: 4 d old larvae after hatching; 4: 6 d old larvae after hatching; 5: 9 d old
larvae after hatching; 6: 11 d larvae after hatching; 7: 14 d old larvae after hatching; 8: 17 d old larvae after hatching; 9: 20 d old
juvenile after hatching; 10: 26 d old juvenile after hatching; 11: 30 d old juvenile after hatching; 12: 36 d old juvenile after hatching;
13: 40 d old juvenile after hatching; 14: 45 d old juvenile after hatching; 15: 48 d old juvenile after hatching; 16: 52 d old juvenile
after hatching ; 17: 64 d old juvenile after hatching ; 18: 69 d old juvenile after hatching; 19: 73 d old juvenile after hatching.



