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Food Value of Freshwater Rotifer (Brachionus calyciflorus)
for Culture of Sweetfish (Plecoglossus altivelis) Larvae
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This study investigated the possibility of salinity acclimation of freshwater rotifers (Brachionus calyciflorus)
as live food for sweetfish (Plecoglossus altivelis) larvae, and also examined the optimal salinity for the
growth of sweetfish. Freshwater rotifers cultured in 0 and 4 PSU and seawater rotifers (B. rotundiformis)
cultured in 33 PSU were supplied to the larvae with four kinds of enrichment material (condensed freshwater
Chlorella, w-yeast, baker's yeast, Super Selco) and larval growth at 4 PSU was examined. Growth of
the freshwater rotifers positively increased from 0 PSU to 6 PSU, but decreased when over 8 PSU was
reached. Growth and survival of the sweet fish larvae reared in 0 PSU were significantly lower than those
reared in either 4 PSU or 33 PSU. This indicated that the freshwater rotifers (B. calyciflorus) could be
used as live food for sweetfish larvae reared in 4 PSU. The body weight of sweetfish larvae fed on freshwater
rotifers enriched with Super Selco was the highest at 0.163 mg, but there was no significant difference
in survival and body length of the fish fed with the other enrichment materials. The content of n-3 HUFA
of the sweetfish larvae fed on the freshwater rotifers enriched with Super Selco and the condensed freshwater
Chlorella was higher than that enriched with w-yeast and baker's yeast. These results indicated that B.
calyciflorus cultured with the condensed freshwater Chlorella could be used for the sweetfish larvae without
enrichment, and the most efficient enrichment material for B. calyciflorus is Super Selco.
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Table 1. Specific growth rate of freshwater rotifer (Brachionus
calyciflorus) in the different salinities'

Acclimation salinities (PSU)

Salinities

(PSU) 0 4 6
0.7352+0.0009°
0.82220.0783" 0.9068+0.0002° 0.8961+0.0013°

0

2

4 0.9049+0.0006" 0.8940+0.0004° 0.9781%0.0014°
6 2 0.8616+0.0003* 1.0175+0.1265°
8 - -

'Values (mean+SE of three replications) in the same column
not sharing a common superscript are significantly different
(P<0.05).

minus growth.
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olZ Rolx| gkgkr}l (P>0.05). &3 33 PSU 277} 0.213
mgl ZE 7} A YeEhged (P<0.05), 943t AEELS
4PSU 289} 33 PSU A4FT 44 17%S} 16.9%=2 Aol &

Table 2. Growth and survival of sweetfish (Plecoglossus
altivelis) larvae, fed on the freshwater rotifer (Brachionus
calyciflorus) enriched with Super Selco in the different
salinities

Salinities Body length Body weight Survival
(PSU) (mm) (mg) (%)
0 7.05:0.0158"  0.050:0.0058°  2.6:0.7198°
4 7.3440.1488°°  0.1630.0088°  17.0+2.0931°
33 7.41:0.0176°  0.213x0.0067°  16.9+1.1414°

'"Values (mean+SE of three replications) in the same column
not sharing a common superscript are significantly different
(P<0.05).
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Table 3. Fatty acids composition (% of total fatty acids) of
sweetfish (Plecoglossus altivelis) larvae fed on Brachionus
calyciflorus and Brachionus rotundiformis enriched with
Super Selco in the different salinities

Salinities
Fatty acids B. calyciflorus B. rotundiformis
0PSU 4PSU 33PSU

14:0 1.0 0.7 0.8
16:0 20.2 23.2 214
16:1 0.1 0.1 0.1
18:0 71 84 8.3
18:1n-9 11.0 13.0 12.2
18:2n-6 1.2 1.2 29
18:3n-3 0.9 0.9 0.7
20:1n 0.2 0.1 0.1
20:4n-6 34 42 35
20:5n-3 58 6.7 5.9
22:2n-6 0.2 -1 0.1
22:3n-3 0.3 0.4 0.3
22:5n-3 3.1 3.7 2.8
22:6n-3 20.6 25.5 20.9
Others 25.1 11.9 20.1
n-3 HUFA? 29.7 36.3 29.9

'trace amount (<0.05).
’HUFA, highly unsaturated fatty acid (C=20).
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Table 4. Growth and survival of sweetfish (Plecoglossus altivelis) larvae fed on the freshwater rotifer enriched with the
different materials in 4 PSU'

Diets Body length (mm) Body weight (mg) Survival (%)
Freshwater Chiorella 7.352£0.0394° 0.083+0.0088° 22.8+1.5227°
w-yeast 7.30£0.0395° 0.090+0.0058° 14.5+5.0937°
Baker's yeast 7.16£0.1093° 0.087+0.0067° 15.7£1.0591°
Super selco 7.34+0.1488° 0.163+0.0088" 17.0£2.0931°

'Values (mean=SE of three replications) in the same column not sharing a column superscript are significantly different
(P<0.05).

Table 5. Fatty acids composition (% of total fatty acids) of freshwater rotifer (Brachionus calycilforus) enriched with the
different materials

Enrichment materials

Fatty acids
Freshwater Chiorella w-yeast Baker's yeast Super Selco
14:0 1.7 3.1 15 3.2
16:0 =t 18.7 12.5 19.5
16:1 0.9 55 15.2 3.6
18:0 5.5 4.0 49 4.0
18:1 34 13.3 231 13.4
18:2n-6 48.8 30.5 34.2 26.1
18:3n-3 26.8 21 - 1.4
20:1 2.3 3.4 25 -
20:2n-6 - 40 2.4 3.3
20:4n-6 1.1 1.0 0.8 1.7
20:5n-3 0.9 51 0.4 9.3
22:5n-3 - 0.6 0.4 1.5
22:6n-3 0.4 6.8 0.3 111
Others 8.2 1.9 1.8 1.9
n-3 HUFA? 1.3 12.6 1.2 21.8
'trace amount (<0.05). *HUFA, highly unsaturated fatty acid (C=20).

Table 6. Fatty acids composition (% of total fatty acids) of sweetfish (Plecoglossus altivelis) larvae fed on Brachionus
calyciflorus enriched with the different materials in 4 PSU

Enrichment materials

Fatty acids Initial larvae Freshwater Chlorella Baker's yeast w-yeast 2:?5;
14:0 1.4 0.6 0.6 0.6 0.7
16:0 22.2 23.1 215 23.2 23.2
16:1 0.3 - - - 0.1
18:0 5.7 94 8.4 8.9 8.4

18:1n-9 10.7 13.2 12.3 12.7 13.0
18:2n-6 1.8 1.8 1.2 0.9 1.2
18:3n-3 3.2 0.8 0.7 0.7 0.9
20:1n - - - 0.1 -
20:3n-3 0.2 - - - -
20:4n-6 35 4.1 2.0 3.7 4.2
20:5n-3 6.2 6.3 6.2 5.6 6.7
22:2n-6 0.3 0.6 - - -
22:3n-3 04 0.4 0.1 0.2 04
22:5n-3 4.0 37 35 3.0 3.7
22:6n-3 225 25.4 15.3 21.0 255
Others 17.5 10.4 28.2 19.5 11.9
n-3 HUFA? 334 35.8 251 29.7 36.3

'trace amount (<0.05). *HUFA, highly unsaturated fatty acid (C=20).
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