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Annotation on the Artificial Propagation of
Japanese Eel
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The Japanese eel (Anguilla japonica) is an important aquaculture
species in Taiwan. However, the elvers (glass eels) needed for
aquaculture production are still dependent on catches from the wild,
where production is continuously declining because of over-fishing and
environmental degradation. Thus, artificial propagation becomes the
key point for the sustainability of the eel aquaculture industry. The
main problems for the artificial propagation include: (1) the insufficient
knowledge on the mechanisms of eel maturation; (2) the unstable
fertilization and hatching rates of eel eggs by long-term induced
maturation; and (3) the unknown culture conditions for larval rearing.
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HA( oil droplet stage )2 2 #)AREI=EKHER (Primary yolk globule stage)
me - £3ERIEE (Gonadosomatic index, GSI) K974 1-3 « ZfE -
EAEEOPES GSI oJZ 40 « MHEL - NENRFEZBEE - 1RSI
e HBERBYRBREAMIE (Primary spermatocyte) - GSI RA
0.1-0.3 % Z£f (Hanetal., 2002) - tlt—45EFSER A TEMMNE
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1B GTH | RIRERAULEIPE S A IEM R (Estradiol-17f3, E2)
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ANTHERRRE - W Fig. 4 P - BWEDABHEERERNE
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21



B A\ TZEIERVRE

ER - BRLURREZBRHEAINEABERER - WANEEEH -
MR IRYE AR - FREMERE 14 ROJRE 9.4 mn
100 XERITRE 22 mm - A 7& 8 B A ERMIZERZEBEEBIAZ 1
% ERSACIEEEREZE 31 mn - BEEERBE 200 H (Fig.2) - B
OB AAREIFENERL 120-180 KSR (LLRFEZREEZEL 60
mm) - Bt - FRNIEE - BADNERZEBESE - ARNKATFE
RO BEIER VAR ATEB 2R uEaEESE 2
fa - BIRFEAEFRAS - AlugER A LIBEBRELEEMEFRA
ZHERETK  BLEERE —DHRFE -

HEERNALIRZE AEEEEXRRENLERSR  BERE
EEER RN AERKARER - LEEHREATZEERNERR
A MEERERUEHMRZE BT 75A 200 - DURFRER
B BRSEAZ IR - MER/DZEER R RS R LR T a5
7 LHZHERIEAFRGENMET - RS MEFREERW - TEF
ABREREAMREICHEEB R - BN - MET ZRIFINERTT

RBAKRRSEFENEE  SogemeRKERA T ZIEREY
}:E o

2 Z X R

Fontaine, Y. A., Dufour, S., Alinat, J., Leloup-Hatey, J. and Quérat, B.
(1987) Deep sea immersion, gonadotropin and sex steroids in the
European eel (Anguilla anguilla L.). Gen. Comp. Endocrinol. 66,

22



W

#EU - RBL B BEF

217-28.

Han, Y. S., Tzeng, W. N., Huang, Y. S. and Liao, | C. (2001) Silvering
in the eel: changes in morphology, body fat content, and gonadal

development. J. Taiwan Fish. Res. 9(1&2), 119-127.

Han, Y. S,, Liao, | C., Huang, Y. S., He, J. T., Chang, C. W. and Tzeng,
W. N. (2002) synchronous changes of morphology and gonadal
development of silvering Japanese eel Anguilla japonica.
Aquaculture (in press).

Johnson, R. M., Johnson, T. M. and Londraville, R. L. (2000) Evidence
for leptin expression in fishes. J. Exp. Zool. 286, 718-724.

Kagawa, H., linuma, N. Tanaka, H., Ohta, H. and Okuzawa, K. (1998)
Effects of rearing period in seawater on induced maturation in
female Japanese eel, Anguilla japonica. Fishery Science 64, 77-82.

Li, M. D. and Ford, J. J. (1998) A comprehensive evolutionary analysis
based on nucleotide and amino acid sequences of the a- and -
subunits of glycoprotein hormone gene family. Journal of
Endocrinology 156, 529-542.

Liao, I C., Kuo, C. L., Tzeng, W. N., Hwang, S. T., Wu, C. L., Wang, C.
H. and Wang, Y. T. (1996) The first time of leptocephali of
Japanese eel Anguilla japonica collected by Taiwanese researchers.
Journal of Taiwan Fisheries Research 4(2), 107-116.

Liao, | C., Liau, S. G, Tzeng, W. N. and Kuo, C. L. (1999)
Investigation on Anguilla japonica leptocephali by Fisheries
Researcher 1. In Studies on the Life Cycle of Eel. (Aida, K. and
Tsukamoto, K., eds). Kaiyo Monthly, Special Issue 18, 27-33. (in
Japanese)

Liao, I C. (2001) A general review on aquaculture in Asia: A focus on
anguillid eel. In: I C. Liao (complied) Keynote Addresses, The 5th
and 6th Asian Fisheries Forums. AFS Special Publication No. 11,
pp. 39-54.

Prokhorchik, G. A. (1986) Postembryonic development of the
freshwater eel, Anguilla anguilla under controlled conditions. Vopr.
Ikhtiol. 26, 802-807.

23



B8 N TEIERVRS

Tanaka, H. (1999) Early life cycle of artificial hatched eel. In Abstracts
of the Symposium on Conservation Strategy and Management
Status of Eel Resources, p. 16. Ocean Research Institute,
University of Tokyo.

Tanaka, H., Kagawa, H. and Ohta, H. (2001) Production of leptocephali
of Japanese eel (Anguilla japonica) in captivity. Aquaculture 201,
51-60.

Tesch, F. W. (1977) The Eel. Biology and management of anguillid eels.
London: Chapman and Hall.

Tsukamoto, K. (1992) Discovery of the spawning area for Japanese eel.
Nature 356, 789-791.

Tsukamoto, K. (2001) The spawning biology of eel. Aquabiology
No0.133, 23, 123-129. (In Japanese)

Tzeng, W. N., Cheng, P. W. and Lin, F. Y. (1995) Relative abundance,
sex ratio and population structure of the Japanese eel Anguilla
japonica in the Tanshui River system of northern Taiwan. Journal
of Fish Biology 46, 183-201.

Tzeng, W. N., Lin, H. R.,, Wang, C. H. and Xu, S. N. (2000)
Differences in size and growth rates of male and female migrating
Japanese eels in Pearl River, China. Journal of Fish Biology 57,
1245-1253.

Yamamoto, K. and Yamauchi, K. (1974) Sexual maturation of Japanese
eel and production of eel larvae in the aquarium. Nature 251,
220-222.

Figure Legends

Figure 1. 82 7 HAEEIEZRFEERE - Introduction stage: EA
HY ; Developmental stage: &/ HA ; Growth and prosperous stage:

AR B ER ; Decline stage: Z=iEHA - #&8 Liao, 2001.
Figure 2. HARBHETEEE - SNBBAAKREBREESE  ABR/AL
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W

ZEHRE - EHERAH - BB Liao etal., 2001.
Figure 3. HAN(E=EEARIELEIRIE -

Figure 4. HAEBIA TERIZEE - BW. 525E ;| HCG: ABIEE
WENR(EMRRAZE ; SPE: BB FERHELIY) ; DHP: HEUN
= ; ASP: ATIERILA - f@E Ohta et al., 1997.
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Source: Fisheries Administration of Taiwan.
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Fig. 2

(8 #14%,2 & 9.4 mm)
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Fig. 4
Male Female
(B.W. 200-300 g)
hCG ﬂ::ﬁ:m~¢ * —c=rt—1 SPE
10-14 weeks - 8-13 weeks
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—=Tf{—1 DHP
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