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Tab.1 Duration of embryogenesis in Brachymystax lenok tsinlingensis

/h /h /'C /(°C-d)
plate development stage start time duration of each stage water temperature 2:;?;;?;?&?:
-1 fertilized egg 0 1 12.30
-2 1 1-cell stage 1 2.5 12.26 0.51
-3 2 2-cell stage 3.5 1 12.17 1.79
-4 4 4-cell satage 4.5 1 12.16 2.29
1-5 8 8-cell stage 5.5 2 12.09 2.80
1-6 16 16-cell stage 7.5 3 11.81 3.79
-7 32 32-cell stage 10.5 1.5 11.91 5.29
1-8 64 64-cell stage 12 3 12.17 6.05
-9 multi-cellular stage 15 1 12.15 7.57
1-10 early-blastula stage 16 6 11.44 8.08
1-11 mid-blastula stage 22 21 12.05 11.04
1-12 late-blastula stage 43 7 10.67 21.38
1-13 early-gastrula stage 50 34 9.99 24.55
1-14 mid-gastrula stage 84 12 10.29 40.87
1-15 late-gastrula stage 96 24 10.83 46.48
1-16 neurula plate stage 120 6 10.78 57.84
1-17 eye anlage stage 126 6 10.90 60.53
1-18 blastopore closed stage 132 12 10.45 63.08
1-19 brain differentiation stage 144 18 11.12 68.71
1-20 pectoral fin anlage stage 162 18 10.71 71.05
121 tail bud formed stage 180 24 11.59 85.67
1-22 rudiment of pectoral fin stage 204 60 11.34 97.06
1-23 eye lens formed stage 264 24 11.65 125.72
1-24 caudal fin appearance stage 288 24 10.90 136.88
1-25 eye pigment stage 312 96 10.54 147.84
1-26 hatching 408 11.41 193.35
«C ) 2 ( -3); ; ,
45 h 1 , ( -9
4 , 4 2.1.3 16 h, ,
~4);55h 3 , , ,
; 2, 8 ;
, 8 ( -5); 75 h , , ,
16 ( -6), 4 ( -10); 6 h,
16 , ; ) )
105h , 32 ( -11); 43 h,
-7 12 h 64 : , ,
, 64 ( 1/3, ( -
-8); , , 12)

214 50 h,
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Tab.2 Comparsion between Brachymystax lenok tsinlingensis and other salmons
/C duration from nml i /(°C-d) /mm
. juration 1rrom iertilization .
species water temperature to hatching accumulated temperature  body length at hatching
- . 11.03 408 193.35 9.64
B.lenole tsinlingensis

H.taimen'®! 7.5 839 262.19 18.45

B.lenole!?! 7.7 597 191.53 10.67

C.peleol 5.6 1392 325 725

S.truttafario"”! 43 2196 393.5 13.09

O.mykiss!!"! 6.3 1248 328.12 16.51

) @) 7.55 769 241.95 18.1

hybrid of H.taimen (2)xB.lenok(3)""!
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Early ontogenesis of Brachymystax lenok tsinlingensis
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1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;

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

3. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China

Abstract: Sexually mature Brachymystax lenok tsinlingensis were caught from the wild and, after artificial fertili-
zation, embryonic and larval development were investigated. Larvae of mean body length (9.64 £ 1.03) mm
hatched 408 h after fertilization. The total accumulated temperature of embryonic development was 193.35°C-d at
a water temperature of 9.31-12.80 ‘C. We defined six broad stages of embryogenesis (zygote, cleavage stage,
blastula stage, gastrula stage, neurula stage, and organ formation stage), which included 26 minor periods. The
hatching larvae had a transparent body with clearly visible sarcomeres, but with limited swimming capability. Five
days after hatching, a patch of melanin appeared on the body surface. The yolk sac began to disappear 12 days
after hatching and parr markings started to appear after 46 days, at which stage the fins of the larvae resembled
those of young fish. The morphological characteristics of the embryos and larvae are described and the factors
affecting ontogenesis of the early life stages of Brachymystax lenok tsinlingensis, including water temperature,
dissolved oxygen and water quality, are discussed.

Key words: Brachymystax lenok tsinlingensis; embryonic development; accumulated temperature; larvae; juveniles
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1: ;201 ;3:2 ;4.4 ;5:8 ;6:16 3 7:32 ; 8: 64 3 9: ; 10:
; 11: ;128 ; 13: ( : ); 14: ( : ); 15: ; l6: (
); 17: ; 18: 5 19: ; 20: ;21 5 22: ;23:
; 24: ; 25: ; 26:

Plate  Development stage of Brachymystax lenok tsinlingensis embryo
1: zygote; 2: 1-cell stag; 3: 2-cell stage; 4: 4-cell stage; 5: 8-cell stage; 6: 16-cell stage; 7: 32-cell stage; 8: 64-cell stage; 9: Muhicel-
lular stage; 10: Early-blastula stage; 11: Mid-blastula stage; 12: Late-blastula stage; 13: Early-gastrula stage(arrowhead:germ ring);
14: Mid-gastrula stage(arrowhead: embryonic shield); 15: Late-gastrula stage; 16: Neurula plate stage(arrowhead: Blastopore);
17: Eye anlage stage; 18: Blastopore closed stage; 19: Brain differentiation stage; 20: Pectoral fin anlage stage; 21: Tail bud formed
stage; 22: Rudiment of pectoral fin stage; 23: Eye lens formed stage; 24: Caudal fin appearance; 25: Eye pigment stage; 26: Hatching.
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A: ( : ); B: 3d ; Ce 3d ( : ); D: 5d ; E: 5d
( : ); F: 7d ( : ); G: 12d ; H: 46 d

Plate  Development of Brachymystax lenok tsinlingensis larvae and juveniles

A: hatching larvae(arrowhead: anal tubercle); B: 3 d larvae after hatching; C: 3 d larvae after hatching(enlarged: melanin); D: 5 d
larvae after hatching; E: 5 d larvae after hatching(enlarged: melanin); F: 7 d larvae after hatching(arrowhead: Rudiment of adipose
fin); G: 12 d larvae after hatching; H: 46 d larvae after hatching.



