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1.1
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4/5
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1
Tab.1 Feature of embryonic development of T. trigonocephalus

No.
Embryoni  development stage Brief hara teristi s Starting time 

after fertilization

/ h•
A umulated
temperature

Plate

1 Fertized egg . 0 24.48 1
2 Blastodis  formation . 1 h 08 min 22.32 2
3 2 2- ell stage 2 . 2 h 10 min 13.8 3
4 4 4- ell stage 2 . 2 h48 min 13.44 4

5 8 8- ell stage
3 2

.
3 h25 min 16.42 5

6 16 16- ell stage 3 2 . 4 h10 min 17.16 6
7 32 32- ell stage . 4 h57 min 28.61 7
8 Multi ell stage . 6 h15 min 12.89 8

9 Early stage of blastula
.

6 h50 min 42.17 9

10
Middle stage of blastula

2/3. 8 h 45 min 45 10

11 Late stage of blastula
.

10 h50 min 80.30 11

12 Early stage of gastrula
1/4

.
14 h 30 min 88.39 12

13
Middle stage of gastrula

1/2
.

18 h 30 min 64.51 13

14 Late stage of gastrula 3/4. 21 h30 min 21.70 14

15 Neurula stage
.

22 h30 min 21.79 15

16
Stage of blastopre losing

. 23 h 30 min 76.99 16

17 Myomere formed
1/2~2/3 3~4

6~7 .
27 h 00 min 53.26 16

18
Stage of eyesa  formation

. 29 h 30 min 113.30 18

19 Oto yst stage
.

35 h 00 min 118.25 19

20
Stage of eye lens formed

V
1 .

40 h 30 min 231.00 20

21
Stage of mus ular effe t .

51 h 00 min 381.50 21

22 Stage of heart beating
U

.
68~69 h 901.99 22

23 Eyed stage
.

109~110 h 877.39 23

24 Pre-stage of hat hing
.

150~151 h 205.2 24

25 Hat hed larva . 160 h 3471.86
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3

3.1

Oxyeleotris marmoratus 12 13

Odontobutid obscura 14 15

Bostrichthgs sinesis 16

1

2 17

1 mm 1~1.5 mm
2.5~3.5 mm

5~5.5 mm 18

0.482~0.606 mm Mugilogobius 
myxodermus  19   12

18

20 13

2

13

2

 19 21

3.2
21.5 1.0 4.0

160 h
3 471.86 h• Gobiosoma 

evelynae 25 168 h 21

16~18 
138 h 19

22-24 1

91 h
56%

138 h 70 h
19   168 h

96 h 21

27.0
4.0 373 h•

2.3.6 5 20%
  5

2

2
   Tab.2 Morphology of pre-larvae of T. trigonocephalus  X SD mm

Item
/d  Days of age

0 1 2 3 4 5

 Total length 2.534 0.078 2.739 0.088 2.968 0.101 3.041 0.059 3.130 0.074 3.248 0.088

 Body length 2.439 0.070 2.578 0.102 2.794 0.093 2.852 0.051 2.922 0.092 3.078 0.084

 Body length before anus 1.164 0.061 1.192 0.050 1.279 0.066 1.341 0.058 1.384 0.071 1.404 0.032

 Body height 0.559 0.053 0.494 0.055 0.487 0.020 0.457 0.030 0.431 0.025 0.396 0.038

 Head length 0.438 0.035 0.511 0.031 0.560 0.027 0.569 0.030 0.571 0.025 0.584 0.046

 Yolk sa  length 0.421 0.047 0.375 0.057 0.363 0.053 0.235 0.048

 Yolk sa  width 0.369 0.038 0.267 0.042 0.210 0.035 0.143 0.033
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3.3
Perca 

25 Salmo truttafario L. 26

14 15

58~66
/min

180

27 5
19

Priolepis nocturna 17

1   . M .

2006 76 79 105 108 216 217.

2  . J .

1985 4 4 13 17.

3   . J .

1997 27 2 157 165.

4  Seok Nam Kwak Sung-Hoi Huh  Klumpp D W. Partitioning of 

food resour es among Sillago japonica Ditremma temmincki

Tridentiger trigonocephalus Hippocampusjaponicus and 

Petroscirtes breviceps in an eelgrass Zostera marina bed J . 

Environm Biol Fishes 2004 71 353 364.

5  Kroon F J Liley N R. The role of s teroid hormones in 

protogynous sex hange in the bla keye goby Coryphopterus 

nicholsii Teleostei Gobiidae  J . General and Comparatiae 

Endo rinology 2000 118 273 283.

6  . J .

1996 23 3 99 107.

7    .

J . 2005 6 26 27.

8  . J .

2001 28 4 161 162.

9  . J .

1993 8 1 1 6.

10  Izuru Kakuta. The role of non-protein nitrogenous ompounds 

in osmoti  regulation of tridentiger obscurus and T. brevispinis 

J . Compa Bio hemist Physiol A 1988 90 1 109 113.

11   .

D . 2007 31 42.

12   .

J . 2004 39 6 18 22.

13  .

J . 2005 29 6 769 775.

14  . J .

2002 1 1 53 58.

15  . 

J . 1996 18 1

55 61.

16  . Bostrichthgs sinesis J .

1998 17 4 308 313.

17  Wittenri h M L Turingan R G Creswell R L. Spawing

early development and first feeding in the gobiid fish Priolepis 

nocturna J . Aqua ulture 2007 270 132 141.

18  . M 1995

133.

19  . J .

2007 42 2 124 128.

20   . J . 1990 10

72 77.

21  Ike Olivotto Alessio Zenobi Arianna Rollo et al. Breeding

rearing and feeding studies in the leaner goby Gobiosoma 

evelynae J . Aqua ulture 250 1-2 175 182.

22  .

J . 2006 13 5 689 699.

23   .

J . 2004 11 1 48 53.

24   . J .

2006 11 1 13 17.

25  .

J . 2006 23 1 34 38.

26   . J .
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Embryonic and larval development of Tridentiger trigonocephalus

ZHAO You1 2 ZHUANG Ping1 2 3 ZHANG Long-zhen1 2 3 FENG Guang-peng1 3 LIU Jian-yi1 CHEN Li-hui1 2 
1.East China Sea Fisheries Resear h Institute Chinese A ademy of Fishery S ien es Key and Open Laboratory of Marine and 

Estuarine Fisheries Ministry of Agri ulture Shanghai 200090 China 2. College of Aqua-life S ien e and Te hnology Dalian 
Fisheries University Dalian 116023 China 3.College of Aqua-life S ien e and Te hnology Shanghai O ean University Shanghai 
200090 China

Abstract Tridentiger trigonocephalus is widely distributed along the oast of the Pa ifi  O ean. There 
is no information about morphologi al feature of their early life. Embryoni  and larval development of T. 
trigonocephalus were studied in this paper. The results indi ated that the fertilized eggs of T. trigonocephalus 
were spheri al in shape and the diameter was 0.482 0.606 mm. The developmental time of 25 embryoni  
developmental stages were des ribed in great detail from fertilization to hat hing. A ording to the morphologi al 
feature the embryoni  development of Tridentiger trigonocephalus were divided into 7 stages in luding the 
fertilized egg and the blastoderm form stage the leavage stage the blastula stage the gastrula stage the neural 
stage the organogenesis stage as well as the hat hing stage. Under the water of temperature 21.5 1.0
salinity 4.0 pH 7.2 7.5 the embryoni  development required at least 160 h . The starting time of seven 
stages of embryoni  development were as follows the fertilized egg and the blastoderm form stage was at 0 h 
post fertilization pf . The leavage stage was at 2 h 10 min post fertilization pf . The blastula stage was at 6 h 
50 min post fertilization pf . The gastrula stage was at 14 h30 min post fertilization pf . The neural stage was at 
22 h 30 min post fertilization pf . The organogenesis stage was at 27 h post fertilization pf . The hat hing stage 
was at 150 h post fertilization pf . It spent more time from heart beating to hat hing than other stages whi h 
overed 56 per ent of the time of embryoni  development. Meanwhile pe toral fin kidney and bladder ame 

into being before pre-stage of hat hing stage. The larva was 2.534 0.078 mm in total length. In the water of 
temperature 21.5 1.0 yolk sa  disappeared in five days after hat hing and the stage of larval development 
was finished. It formed pepti  stru ture athleti  stru ture and metabolizing stru ture in the stage of larval 
development. Journal of Fishery S ien es of China 2008 15 4 533 541 
Key words Tridentiger trigonocephalus embryo larva early development morphology
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2006 30 3 289 296.

27  . M .

1999 82 86.

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

mailto:pzhuang@online.sh
http://www.fineprint.com.cn


1 40 2 40 3 2 40 4 4 40 5 8 40 6 16 40 7 32
40 8 40 9 40 10 40 11 40 12 40 13

40 14 40 15 40 16 40 17 100 18 100
19 100 20 100 21 100 22 100 23 100 24

100 =0.2 mm
 Plate 

 1 Fertized egg 40 2 Blastodis  formation 40 3 2- ell stage 40 4 4- ell stage 40 5 8- ell stage 40 6 16- ell 
Stage 40 7 32- ell stage 40 8 Multi ell stage 40 9 Early stage of blastula 40 10 Middle stage of blastula 40
11 Late stage of blastula 40 12 Early stage of gastrula 40 13 Middle stage of gastrula 40 14 Late stage of gastrula

40 15 Neurula stage 40 16 Stage of blastopre losing 40 17 Myomere formed 100 18 Stage of eyesa  formation
100 19 Oto yst stage 100 20 Stage of eye lens formed 100 21 Stage of mus ular effe t 100 22 Stage of heart 

beating 100 23 Eyed stage 100 24 Pre-stage of hat hing 100. Bar= 0.2 mm.
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1 0 40 2 1 40 3 3 40 4 4 40 5 5 40 6 0

a b 400 7 0 400 8 0 a b 200 9 1

200 10 2 a b 200 11 .  1~5 0.2 mm.

Plate 

1 0 d Larva after hat hing DAH 40 2 1 DAH 40 3 3 DAH 40 4 4 DAH 40 5 5 DAH 40 6 Oto yst a  

and bran hial ar h b  of 0 DAH 400 7 bran hial filament of 0 DAH 400 8 Bladder a  and kidney b  of 0 DAH 200

9 swim-bladder of 1DAH 200 10 stoma h a  and esophagus b  of 2 DAH 200 11 anus opening 200. Bar=0.2 mm for 

Plate  1~5. 
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