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Development of artificial diets and rearing systems for eel larvae

- The first success of production of glass eel in captivity -

Hideki TANAKA™, Kazuharu NOMURA", Takeshi YAMAMOTO™, and Hiromi OKU"

Abstract Recently, a slurry-type diet made from shark egg yolk has been identified
to be a suitable diet for captive-bred eel larvae. Although preleptocephalus larvae
could be reared with this diet beyond the depletion of their yolk and oil droplet
stores, it was still incomplete because the larvae could not be raised to glass eel.
Then the biochemical compositions of eggs, larvae, and previous diets were analyzed
and a new diet was designed by supplement of krill hydrolysate, phytase treated soy-
bean peptide, vitamins, and minerals. A new rearing tank with a device which keeps
the inner wall and the bottom of the tank clean by water current set up by water
supply was also contrived. Larvae reared with the new diet in the new tank has
grew to 50—60 mm in total length and begun to metamorphose into glass eel around
250 days after hatching. We have succeeded for the first time to rear the eel larvae
to glass eel. However, the techniques for producing glass eels are not yet firmly es-
tablished. Further studies should be focused on larval diets and the rearing regimes
of the larvae to establish the techniques for consistent mass production of glass eels.

Key words: Japanese eel, Anguilla japonica, leptocephalus, larval rearing, artificial

diet
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Fig. 1. Two types of newly designed rearing tank for eel larvae. A. Flat bottom carousel tank, B. Round

bottom carousel tank.
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Table 1. Proximate composition of eel eggs, eel larvae, conger eel larvae, ingredients of diets, and experi-

mental diet

Moisture Crude protein Total lipids Ash

(%) (%) (%) (%)
Eel eggs 87.9 7.2 (59.5"%) 4.2 (34.7°9 1.0 ( 83"
Eel larvae (0 dph™) 89.9 6.7 (66.3) 3.9 (389 1.2 (11.9)
Eel larvae (8 dph) 91.8 7.2 (87.8) 1.3 (159 0.9 (11.0)

Eel larvae (28 dph) ™ — 5.5 - -

Eel larva (436 dph) *? — 8.5 — —
Wild glass eel 81.6 12.8 (69.6) 2.8 (15.2) 1.7 (9.2
Conger eel leptocephalus 92.8 4.5 (62.5) 1.3 (17.5) 1.4 (19.4)
Shark egg powder (Aquaran) 1.7 52.1 (53.0) 57.9 (58.9) 3.2 (33
Soybean peptide (Hinute PM) 5.6 83.9 (88.9) — 6.1 (6.5
Casein calcium peptide 6.4 85.4 (91.2) — 3.3 (35)
Krill hydrolysate 11.6 65.6 (74.2) 15.7 (17.8) 13.0 (14.1
Experimental diet (AP' 10/F) 71.3 16.3 (56.8) 15.1 (52.6) 1.3 (4.5

*IDays post hatching.
*2Only crude protein was analyzed.
**On dry matter basis.
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Fig. 2. Changes in the sugar composition of polysaccharide extracted from eel larvae
from 0 day post hatching (dph) to glass eel.
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Fig. 3. Growth and metamorphosis of captive-bred
Japanese eel (after Tanaka et al, 2003). Age in
days post hatching (dph) and total length are
indicated. Scale bar=10mm.

Table 2. Comparison of growth and survival rate between amino acid supplemented diets

Experimental Age Number of fish Survival*lrate Total len*;gth Body degch
group (days) % (mm) (mm)

Initial 8 30 - 6.47£0.23 0.642+0.037

Control ** 18 60 42.00£3.97 9.360.49° 1.052%0.107°

A 18 89 30.40£7.99 9.33+0.36" 1.0460.061°

CCp ™ 18 47 17.37£3.39 8.90+0.54° 0.962£0.102"

CCP + A,*¢ 18 76 13.04%+5.71 8.99£0.44° 0.992+0.090°

*I Mean®SD of 3 tanks of each experimental group.

*2 Values followed by the same letter are not significantly different in each column (p<0.05).
*3 Shark egg (dry weight) 80 : Soybean peptide 10 : Krill hydrolysate 10.
*! Shark egg (dry weight) 80 : Soybean peptide 10 : Krill hydrolysate 10+Tau 1.00,Thr 0.48,Val 0.16, Met

0.50,Lys 1.32,His 0.60.

7 Shark egg (dry weight) 60 : Casein calcium peptide (CCP)20 : Soybean peptide 10 : Krill hydrolysate 10.
*6 Shark egg (dry weight) 60 : CCP 20 : Soybean peptide 10 : Krill hydrolysate 10+Tau 1.00,Thr 0.40,Val

0.05,Met 0.50,Lys 0.76,His 0.50.
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