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Fig.1 Morphological features measured on newly-hatched 

larvae of Paracanthobrama guichenoti
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30 h 50 min

34 h 07 min
23

36 h 40 min

2
3 56 h 22 min

102~160 /min
71 h 39 min

75 h 02 min
2.2.7 31 33

80 h
95 h 

08 min 50% 130 h 90%  

1
 Tab.1 Embryonic development of Paracanthobrama guichenoti 

Developmental stage Brief characteristics of different stage
Ti m e  a f t e r 
fertilization

Plate

 Fertilized egg 30 min . 30 min 1
Blastodisc forming . 1 h 35 min 2

2 2 cell stage 1 2 . 1 h 50 min 3
4 4 cell stage 4 . 2 h 16 min 4

8 8 cell stage
2

8 .
2 h 42 min 5

16 16 cell stage
2 16

.
3 h 17 min 6

32 32 cell stage
5 32

.
3 h 52 min 7

64 64 cell stage 6 . 4 h 50 min 8
 Mul-ticellular . 5 h 44 min 9

 High blastula . 7 h 07 min 10
 Low blastula . 8 h 43 min 11
 Early gastrula 2/5 . 12 h 31 min 12
 Mid gastrula 3/5. 14 h 22 min 13
 Late gastrula 4/5. 21 h 04 min 14
Neural embryo formation . 21 h 52 min 15

Closure of blastopore . 22 h 59 min 16
Embryo body stage . 24 h 02 min 17
Appearance of myomere 4 3 . 25 h 58 min 18

 Optic capsule stage 9 . 26 h 58 min 19
Olfactory blank appearance . 28 h 14 min 20
 Tail-bud stage . 29 h 02 min 21

 Otocyst stage . 30 h 50 min 22
 Rudiment of tail n . 32 h 50 min 23

 Crystal stage 23 . 34 h 07 min 24
Muscular contraction . 36 h 40 min 25

 Appearance of heart . 40 h 32 min 26
Appearance of statolith . 48 h 25 min 27

 Heart-beating stage
102~160 /min

.
56 h 22 min 28

 
Appearance of eyeball pigment

. 71 h 39 min 29

Rudiment of pectoral n . 75 h 02 min 30
 Embryos hatching . 95 h 08 min 31 33
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2
Tab.2 Body length and yolk bag of Paracanthobrama guichenoti Mean

Developmental stage
mm

TL
mm

YL
1 mm

YD1
2 mm

YD2
/

YL/ TL

Newly hatched larvae
7.25 3.94 0.51 0.97 0.54

1 d
1 d larva after hatching

7.45 3.92 0.50 0.89 0.53

2 d
2 d larva after hatching

8.225 3.81 0.48 0.69 0.46

3 d
3 d larva after hatching

8.487 3.64 0.38 0.53 0.43

4 d
4 d larva after hatching

8.674 3.60 0.27 0.52 0.42

5 d
5 d larva after hatching

8.805 3.56 0.14 0.43 0.40

6 d
6 d larva after hatching

8.868 3.07 0.07 0.24 0.35

7 d
7 d larva after hatching

8.898 / / / /
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2005 139 142.

2 . J . 

1993 13 1 38 44.

3 . J . 

1994 25 4 378 384.

4 . 

J . 1994 18 3 230 239.

5 . J . 

1996 6 15 18.

6 . J . 1996

26 3 17 19.

7 . 

J . 1982 6 4 313 320.

8 . J . 2007

26 1 31 34.

9 . J . 

2005 20 3 181 185.

10 . M . 

2008 130 180.

11 . J . 

2004 11 1 65 69.

12 . 

J . 2006

25 4 373 378.

13 . J . 

2005 40 4 69 73.

14 . 

J .  2006 31 5

142 147.

15

. 

J . 1975 5 4 421 434.

16 . 

J . 2005 14 1 12 18.

17 . 

J . 1996 18 1

55 62.

18

J . 2004 10 6 451 456.

19 J .

2002 26 2 115 121.

20 Mugiya Y Tanaka S. Otolith development increment 

formation and an uncoupling of otolith to somatic growth rates 

in larval and juvenile gold sh J . Nippon Suisan Gakkaishi

1992 58 5 848 851.

21 Radtke R L Hubold G Folsom S D et al. Otolith structure and 

chemical analyses the key to resolving age and growth of the 

Antarctic silverfish Pleuragramma antarcticum J .Antarctic 

Science 1993 5 51 62.

22 J .

2002 21 1 64 68.

23 . 

J . 1997 19 3 102 110.

24 Enrique M A Jesus V J. Yolk and oil globule utilization and 

developmental morphology of the digestive tract epithelium in 

larval rabbitfish Siganus guttatus Bloch  J .Aquaculture

1987 65 319 331.

25 Hodson P V Blunt B R. The effect of time from hatch on 

the yolk conservation efficiency of rainbow trout Salmo 

gairdneri J . J Fish Bio1 1986 29 37 46.
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Plate Embryonic development of Paracanthobrama guichenoti Be continued
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Plate Embryonic development of Paracanthobrama guichenoti Continued

0  Unfertilezed egg a- fertilization hole 1 Fertilized egg 2 Blastodisc forming 3 2 cell stage 4 4 cell stage 5 8 cell stage 6
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stage 25 Muscular contraction 26 Appearance of heart 27 Appearance of statolith 28 Heart-beating stage 29 Appearance of 
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1. 2. 1 d 3. 2 d 4. 3 d 5. 4 d 6. 5 d 7. 6 d 8. 7 d 9.
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Plate Post-embryonic development of Paracanthobrama guichenoti

1 Newly hatched larvae 2 1 d larva after hatching DAH 3 2DAH 4 3DAH 5 4DAH 6 5DAH 7 6DAH 8 7DAH 9

Differentiation of tail and dorsal n 10 Two chamber air bladder stage 11 Differentiation of anal and pelvic n 12 Juvenile 

stage 13 Young sh stage.
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Embryonic and post-embryonic development of Paracanthobrama guichenoti

GU Ruo-bo1 2 XU Gang-chun1 2 WEN Hai-bo2 LI Xiao-li1 2 HUA Dan2 ZENG Ling-bing1 2 ZHANG Shou-
ling2

1.The Key Lab of Freshwater Ecology and Healthy Aquaculture Yangtze River Fisheries Research Institute Chinese Academy of 
Fishery Sciences Jingzhou 434000 China 2. Freshwater Fisheries Research Center Chinese Academy of Fishery Sciences Wuxi
214081 China

Abstract Nowadays the population of Paracanthobrama guichenoti in Taihu Lake has drastically declined 
due to environmental change habitat degradation over-harvesting and other anthropogenic factors. Propagation 
and culture of the species have been recommended as strategies to enhence existing populations.The goal of this 
study is to determine the process of embryo and post-embryo development of Paracanthobrama guichenoti and 
its morphological and ecological traits at each stage. Stereomicroscope imaging system was used to observe the 
embryo development of the species.The results showed that fertilized eggs of Paracanthobrama guichenoti are 
oval in shape with a diameter of 3.43 0.05 mm.The process of embryo development can be categorized into 7 
physiological stages with 31 periods. The embryo development lasted for 95 h 08 min when the water temperature 
is around 20 1 . The post embryo development can be grouped as larva juvenile and young stages based 
on varying in presence of yolk-sac scale and body color. Furthermore the larva stage is classi ed into early and 
late stages based on presence of yolk-sac. The newly-hatched larva reached 7.25 mm in total length. The yolk-
sac disappeared after 7 days when water temperature was around 20 1 . Moreover a few number of the 
squama occurred at the posterior edges of operculum and front sidetracks after 35 d when the water temperature 
ranged from 20~25 . This appearance indicated that Paracanthobrama guichenoti shifted life stage from larva 
to juvenile stage. Juveniles reached length of 3.12 cm at this stage. Juveniles sequentially developed resulted in 
growing out scales completing development of peritoneum and metamorphosizing to young sh after 68 days. 
Young sh reached 8.70 cm in length at this stage. This study is signi cantly important in conservation and seed 
breeding of Paracanthobrama guichenoti. Journal of Fishery Sciences of China 2008 15 3 414 424
Key words Paracanthobrama guichenoti embryonic development larva juvenile young sh 
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