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Tab. 1 Temperatures of Pseudaspius leptocephalus at different

SElizzh

stages of embryonic development

SZATYE e
KON gpmE AR UL
: Average Accumulative
Development  Elapsed time
temperature  temperature

e ® (€) b ©)
el
Zygophase 1h 23 23
IJiER3 ,
Cleavage stage 2h15min 23 51.75
FNE I .
Blastula stage 3h2min 23 69.77
Jii i I .
Gastrula stage 7h26min 23 170.97
T2 A 1 .
Neurula stage 2h26min 23 55.97
SAESIATS
Organogenesis 27h51min 23 640.55
stage
T4 HA .
Hatching stage 3hS5min 23 90.08
&1t Total 47h55min 23 1102.09
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Tab.2 Embryonic development of Pseudaspius leptocephalus (water temperature of 23°C)
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Fig. 1 Yolk sac absorption curve of Pseudaspius leptocephalus
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Tab. 3 Morphological measurement of larval development
Pseudaspius leptocephalus

G REL  4KTotal 4AKBody A Body kiHead
Days after length length height length

hatch (d) (mm) (mm) (mm) (mm)
1 6.39£0.28 6.17+0.29 0.97+0.10 0.68+0.04
2 6.75£0.21 6.46+0.19 1.04+£0.09 1.01%0.11
3 7.68£0.29 7.36+0.27 1.03+£0.06 1.16+0.06
4 8.40+0.27 7.92+0.18 1.09+£0.07 1.354+0.05
5 8.64+0.22 8.18+0.27 1.06+£0.04 1.37+0.05
6 9.35£0.14 8.77+0.17 1.06+0.07 1.42+0.10
7 9.62+0.33 8.98+0.25 1.28+0.05 1.50+0.06
8 9.86+0.42 9.26+0.36 1.38+0.07 1.63+0.11
9 10.50+0.32 9.74+0.34 1.23+0.08 1.97+0.28
10 10.95+0.32 10.03+0.25 1.42+0.08 2.19+0.11
11 11.33+0.32 10.37+0.32 1.63+0.05 2.53+0.10
12 11.93+0.42 10.82+0.32 1.70+0.12 2.66+0.21
13 12.16+0.73 11.02+0.57 1.96+0.21 2.73+0.17
14 12.33+0.30 11.22+0.50 2.15+0.17 2.92+0.15
15 14.00£0.47 12.27+0.29 2.56+0.09 3.40+0.20
16 14.4440.55 12.62+0.30 2.67+0.17 3.30+0.19
17 16.06+0.24 13.74+0.53 3.17+0.15 3.89+0.19
18 17.17+0.44 14.68+0.32 3.07+0.14 4.23+0.20
19 17.8240.60 15.45+0.64 3.40+0.15 4.50+0.17
20 18.28+1.46 15.44+1.26 3.89+0.39 4.74+0.50
25 24.40+0.94 20.81+£0.70 4.15+0.18 6.33+0.51
30 29.124+2.11 24.10+1.75 4.20+0.27 7.28+0.87
35 33.56+0.73 28.45+0.77 5.20+0.24 8.81+0.40
40 40.02+2.47 33.35+1.95 6.55+0.31 10.44+0.80
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Fig. 2 The early growth curve of Pseudaspius leptocephalus
ANEK SRR R; B K S B HIRSCR; CORRR S L B I C &R, DA S5 00 B IR 6 &

A represent the relationship between total length and day-age of Pseudaspius leptocephalus larvae; B represent the relationship between

body length and day-age of Pseudaspius leptocephalus larvae; C represent the relationship between body height and day-age of Pseudaspius

leptocephalus larvae; D represent the relationship between head length and day-age of Pseudaspius leptocephalus larvae
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EMBRYONIC AND LARVAL-JUVENILE DEVELOPMENTAL
CHARACTERISTICS OF PSEUDASPIUS LEPTOCEPHALUS

YANG Jian', GENG Long-Wu', WANG Yu"’, ZHANG Yu-Ting"’, ZHANG Ying', MA Bo',
LI Chen-Yu' and XU Wei'

(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China; 2. National
Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to verify the embryonic and larval-juvenile development characteristics of Pseudaspius leptocepha-
lus, we continuously observed and analyzed the developmental process of the fertilized eggs obtained through artificial
propagation of the parent fish. The results indicated that the mature eggs of Pseudaspius leptocephalus were yellow,
and the mean diameters of the eggs were about (1.77+0.20) mm; moreover, the eggs were slightly sticky in the pre-
sence of water. At 23°C, the embryonic development of Pseudaspius leptocephalus lasted for 47h55min, and expe-
rienced ygophase, cleavage stage, blastula stage, gastrula stage, neurula stage, organogenesis stage and hatching stage
were subdivided into 26 periods. At (23+1)°C, the newly-hatched larvae experienced the yolk-sac larvae (0—7d), the
(8—26d), and post-larval stage (27—31d), and then entered the juvenile stage. The larvae had lower swimming capabi-
lity at yolk-sac larvae stage; with the decrease of yolk-sac, the pigment spots on the body surface, the pectoral fin, tail
fin and digestive tube were fully developed gradually, and the swim bladder inflation were also accomplished. Late
stage larvae had better swim and feed abilities and the yolk-sac vanished; in addition, the ventral fin formation of late
stage larvae completed and the skin were still transparent at this stage. Until the end of post-larval stage, there is no dif-
ference between the individuals and the adult fish in scale formation. The relationship between the total length of Pseu-
daspius leptocephalus with days post hatch were in accord with equation 7. 1=0.0125x"+0.3579x+6.2058 (R2=0.9953),
indicating that the larvae grow slowly within 15 days post hatch with only (0.38+0.02) mm per day, and larvae grow
very fast and reached (1.24+0.09) mm per day after 15 days. In this study, we illuminated the embryonic and larval-ju-
venile development characteristic, and provided theoretical basis to large-scale propagation and breeding of Pseudas-
pius leptocephalus.
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Plate | Embryonic development of Pseudaspius leptocephalus
L SZHRGO0; 2. IRAREH; 3. 2-20R300; 4. 4-4 i 300; 5. 8-AH3YY; 6. 16-2niail; 7. 32-4M i 301; 8. 64-2H/B3Y; 9. Z AN 10. FENEFIYL; 11. 3
JE s 12, SERERGIY; 13, J5U5 05 14, J5U h (T S B AR EIR); 15, TR (R Sk B IR ); 16, MRER MRS 17, BEALIES P ICHT &
TR RBEE); 18, AR TR B Sk F8 s 1A°11); 19, IR TR I G Sk A 7= L ) 20. BRI Gy Sk Fi s BR B3E); 21, HA3E T2 O (i >k
TR H3E); 22. REETY UV (Fi Sk T8/ R #E); 23. WL ORI (R S0 I B 8 ); 24, O EBE B HI(FT S48 750 IE); 25. IR AT, 26. Hh 4
1. fertilized egg; 2. blastodisc stage; 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. multicellular stage; 10. early blastula stage; 11. mid-blastula stage; 12. late blastula stage; 13. early gastrula stage; 14. mid-gastrula stage
(arrowhead indicates germ ring); 15. late gastrula stage (arrowhead indicates embryonic shield); 16. neurula stage; 17. closure of blastopore
stage (arrowhead indicates tail bud); 18. appearance of somite (arrowhead indicates somite); 19. appearance of cerebral vesicle (arrowhead
indicates cerebral vesicle); 20. appearance optic capsule (arrowhead indicates eye primordium); 21. otocyst stage (arrowhead indicates
statocyst); 22. appearance of candal fin (arrowhead indicates tail fin); 23. muscle effect stage (arrowhead indicates cardiac primordia);
24. heart-beating stage (arrowhead indicates heart); 25. early hatching stage; 26. embryo hatching stage
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Plate Il Larva development of Pseudaspius leptocephalus
L IH#; 2. 2HE; 3. 3H#E; 4. 4HES; 5. SHES; 6. 6 Hi%; 7. THHS; 8. 8HEY; 9. 9H®E; 10. 11HEE; 11. 14 H#E; 12. 18 H#; 13. 24 Hib;
14. 26 H#%; 15. 27H#Y; 16. 29H % 17. 34 H#E
1. 1d; 2. 2d; 3. 3d; 4. 4d; 5. 5d; 6. 6d; 7. 7d; 8. 8d; 9. 9d; 10. 11d; 11. 14d; 12. 18d; 13. 24d; 14. 26d; 15. 27d; 16. 29d; 17. 34d



