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Spawning and development of embryo and larva
in cultivated Anguilla japonica by artificial induction

XIE Jun"? YU De-guang®, WANG Guang-jun®, LIU Xiae-chun',ZHU Hongyou’, LIN Hae- ran'
(1. Insitute  Aquatic Economical Animal & Guangdong Provincial ,
Key Laboraory for Aquatic Economicd Animal, Zhongshan University, Guangzhou 510275, China;
2. Pear Ruwer Fisheries Research Institute, Chinese Academy ¢f Fishery Sciences, Guangzhou 510380, China)

Abstract : In China, studies on the artificial nducement of reproduction in eel ( Anguillajgponica) have been carried out since 1973.
The silver migrated eel has been previously used as material fish for experiments on attificial inducement. Since the acquisition of wild
silver eel has become difficult in recent years, the cultivated eels have been used as our experiment animals. Although the study on the
process of the development of the embryo from the wild eel by artificial induction has been reported, the development of the embryo
and larva from cultivatedeel has not been published. In this paper, the characters of embryos and early larvae of culivated eel by
artificial induction in every stage were observed and photographs were taken, the whole process of embryonic development laged for
about 499 h at 20.5 'C, 39 hat 22. 5 °C and 34 h at 24.5 ‘C. The fertilized eggs of the fish are pherical and orange- yellowish, the
diameter of swollen egg is 1.0— 1.2mm in water. Fertilized eggs were kept in seawater at 22.5 'C. The fird deavage occurred a 1
h, epiboly began at 11 h, the embryonic body was formed at 28 h and hatching occured at 39 h after insemination. Newly hatched
larva were approximately 3. 1- 3.7 mm (total length) and similar to those of wild eel i tems of extemal features.
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Tab. 1 The time of embryonic development of A. japonica in different temperatures
time after fertilization
devel tal stage
evelopmental Sage 20.5+0.5C 22.5%+0.5C 24.5+0.5C
fertilization Oh Oh Oh
bhsodisc formation 0h 32 min 42 min 32 min
2 2— cell stage 2h 2 min 1 h 2 min 1 h2 min
4 4- cell stage 2 h 47 min 2h 7 min 1 h 47 min
8 & cell stage 3 h 50 min 3 h 3 min 2 h 30 min
16 16 cell gage 4 h 40 min 4h 3 min 3 h 20 min
32 32 cell dage 5h3 min 4h50 3 h 50 min
64 64 cell dage 5h 52 min 5 h 12 min 4h 12 min
stage of various cells 6 h 08 min 5h28 Sh1 min
high blastula sage 8h 6 h 23 min 5h 60 min
low blastula sage 13 h 4 min 9 h 56 min 8 h 23 min
early gastrula sage 15 h 40 min 11 h 50 min 12 h 8 min
middle gastrula sage 17 h 10 min 12h 13 min 14 h 3 min
late gastrula dage 19 h 30 min 13 h 30 min 15 h 9 min
neurula stage 26 h 50 min 20 h 51 min 16 h 12 min
caudal bud stage 36 h 43 min 28 h 30 min 21 h 7 min
muscle differentiation stage 40 h 21 min 3 h 19 min 28 h 7 min
heat beat stage 44 h 30 min 37h 12 min 32 h 15 min
hatching complete sage 49 h 5 min 39h 10 mn 34h 5 min
2.4 ) )
3.1~ 3. 7mm
, 50 ( IF1) 6 , 6. 6~ 6.7 mm
1 ) 4. 1~ 4. 6 mm , , s s
R s 0. 11 mm
, 14~ 79 7~ 9 6.8~ 7.0 mm,
2 ) 4. 6~ 5.2 mm ,
, 50~ 52 54
, , 10~ 13 , 6. 8~ 7.5 mm,
0.015~ 0.035 mm  (  IE3)
3 R 5.2~ 5.8 mm 14~ 21 , 7.6~ 7.9 mm
107~ 13, 50~ 52 , 4
57~ 61 , ( IR4)
, 2.5
2 2 2
, , ( F2) 1
4 , 5.8~ 6.4 mm , ,
, 2~ 3
2 4 2 2 2
5 , 6.5 mm ) )
112~ 114, 51~ 53 61~ 63 ) )

5 £\



692 29
, 3.2
, 1970 5
, , : I 1973 2
(1]
2
2
70 , 1974
2
, 1979
' ’14 . ’ 19d 1998
- 24 d,
: 4 1974 .
’ 140 h 1975
10 4
2.6 o] 1975 1979
7~ 8 ,
9~ 11 , 2002 80 ,
7S (60 ), (20 )
(44. 03 £21.99) %,
(0%) , o (50%)
2
; 349.9
<« 2 .
12~ 21 ’ [ 10- 12]
2
2
3 )
12
253 d, 30 mm' !,
3.1
2
. ’
2 2
[1]  Yamamoto K, Yamauchi K. Sexual maturation of Japanese eel
(o] and production of eel larvae in the aquarium[ J]. Nature, 1974,
251: 220- 222.
) ) [2]  Yamauchi K, Nakamura M, Takahashi H, et al. Cultivation of
larvae of Japanese eel[ J]. Nature, Lond. 1976, 263: 412
[3] MotonobuT, Yamashita K, OkaH P. A memoir on the hatched
larva of the Japanese eel, Angullajaonica, from the aduls
matured artificially[ J]. Bull Shizuoka Pref Fish Exp Stn, 1976,
6 ) 10: 87- 9.
[4] , ) s
[J]. , 1980, 4(2) : 147- 156.
[5] Ohta H, Kagawa H, Tanaka H, et o/ . Axtificial nduction of
2
maturation and fertilization in the Japanese eel, Anguilla
Japoniar [ J]. Fish Physiology and Biochemistry, 1997, 17: 163
- 1.
[6] Tachki H, Nakagawa T. Induction of spawning in female
cultwed eel Anguilla japonica| J]. Bull Aichi Fish Res Ing,
1993, 1: 79- 83.
[7] « »
R [C].2002, 74- 110.
[8] . [C]. , 1980
(1):122- 125.
’ [9] Hideki T. Early life hisory and prospects of seed production of

the Japanese eel Anguillajaponica| M]. Kouseisha- Kousekaku,



693
Tokyo. 19%. 119- 121. Kouseikaku, Tokyo. 1996. 93— H.
[10] . [J]. [12] Tanaka H, Ohta H, Kagawa H. Development of techniques for
,2001, 16(1): 42— 48. artificial induction of maturation and rearing lrvae of Japanese

[11] Hirohiko K. Early life higory and prospects of seed production eel [J]. Bul Jap Soc Sci Fish, 2000, 66 623— 626.
of the Japanese eel Anguilla japonica | M |. Kouseisha

[ Plate]
1. s ;2.2 ;3.4 ;4.8 ;5.16 ; 6. ;7. ; 8 A 5 10.
11. 512, ;13 14 15. ; 16. ;17. ;18 19. ;20.
1. fertilized egg; 2. 2-cell dage; 3. 4cell stage; 4. &cell stage; 5. 16 cell sage; 6. various cell sage; 7. high blastuh stage; 8. low bhsula sage;
9. early gadruh dage; 10. hte gadrula stage; 11. newrula stage; 12. embryo developed sage; 13— 15. caudal bud dage; 16. muscle differentiation
sage; 17. heart beat dage; 18— 19. pro-hatching stage; 20. hatching complete sage

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

>



694 29

I Platell
1. ;2.3 ;3.12 ;4.20
1. Newly bom larva; 2. 3 day-old larva; 12 day-old larva; 4. 20 day old larvae

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



