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Effects of Enrichment of Rotifers and Artemia on Larvae
Mass Production of Rockfish, Sebastes schlegeli
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In mass production of larval rockfish, Sebastes schlegeli, high mortality had been observed
frequently. This may be the consequence of the low nutritional quality of the live feeds used.
This experiment was designed to find out a suitable diet for the mass production of rockfish
larvae. Three kinds of live feeds were tested : plutei of sea urchin (Hemicentrotus pulcherrimus),
L-type rotifers (Brachionus plicatilis) and Artemia nauplii. The latter two were enriched with
w-yeast, Spirulina platensis and Super Selco before feeding to rockfish larvae.

The sea urchin plutei caused to poor survival and growth rates for larval rockfish, and there-
fore, they were not seemed as proper feed for rockfish larvae. Enrichments of rotifers and
Artemia nauplii with w-yeast, Spirulina platensis, or Super Selco improved survival and growth
rate. But, rotifers enriched with Super Selco resulted in better rockfish larvae survival than
those enriched with w-yeast.

A sudden increase of mortality occurred around 11 days after birth. In this critical period,
a shift feed such as Artemia nauplii had been supplemented with rotifers. After this critical
transition period, the mortality gradually decreased by feeding Artemia nauplii enriched with
PUFA. Feeding of mixed feed with rotifers and Artemia nauplii resulted in better larval survival
and growth than those of each live food alone.
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Table 1. Effects of different live feeds on the total length, body weight and survival rate of rockfish larvae,
Sebastes schlegeli (initial total length : 4.98£0.13 mm, weight : 2.8 mg)

Survival Final growth
Exp. : .
rou rate total length mean weight Diet
group (%) (meantS.D., mm) (mg)
I 47.9%® 5.71+0.30° 3.3 Chlroella-rotifers’
11 29.5¢ 5.74+0.44* 3.7 rotifers fed on baker’s yeast
| 41.5% 5.81+0.39° 3.6 rotifers fed on w-yeast
I\ 58.6° 5.77+0.29* 3.3 Chlroella-rotifers' and
Artemia nauplii
v 35.8« 5.67%0.27° 3.3 Chlroella-rotifers' and

Artemia nauplii and plutei

! Rotifers fed on Chlorella ellipsoidea

Means in columns with same superscript letter are not different at P<0.05.
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Table 2. Effects of different live feeds on the total length, body weight and survival rate of rockfish larvae,
Sebastes schlegeli (initial total length . 5.77£0.44 mm, weight : 3.2 mg)

Exp. Survival Final growth :
group rate total length mean weight Diet
(%) (meant+S.D., mm) (mg)
I 7.5¢ 6.22+0.39° 5.6 plutei
I 53.1* 6.66+0.53" 6.2 Chlorella-rotifers'
il 39.4° 6.68+0.53° 6.1 Chlorella-rotifers’ and plutei
v 36.4° 7.00+0.85° 6.8 Chlorella-rotifers' and
Artemia nauplii
A 30.4% 7.02£0.71° 6.7 Chlorella-rotifers', Artemia
nauplii and plutei
VI 25.0¢ 6.8710.72* 6.8 Artemia nauplii

' . Rotifers fed on C. ellipsoidea

Means in columns with same superscript letter are not different at P<0.05.

Table 3. Effects of rotifers enrichment on growth and survival rates of rockfish larvae, Sebastes schlegelli
(initial length @ 4.39+0.25 mm, weight . 2.5 mg)

Exp. Survival Final growth
rate total length mean weight Enrichment
group (%) (mean+S.D., mm) (mg)
I 35.6* 4.99+0.48* 3.0 Chlorella-rotifers' enriched
with w-yeast
I 55.1° 5.20+0.49° 3.3 Chlorella-rotifers' enriched

with Super Selco

' Rotifers fed on C. ellipsoidea

Means in columns with same superscript letter are not different at P<0.05.
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Table 4. Effects of rotifers fed on enriched with different method on the growth and survival rates of rockfish
larvae, Sebastes schlegeli (initial total length . 5.82+0.17 mm, weight : 3.4 mg)

Exp Survival Final growth
) rate total length mean weight Diet
group (%) (mean%S.D., mm) (mg)
I 10.9% 6.51+0.57¢ 5.9 Chlroella-rotifers’
I 15.2° 6.8110.56° 6.2 Chlroella-rotifers' enriched
with Super Selco
I 6.8° 6.7010.52" 6.1 Chlroella-rotifers' enriched
with S. platensis
v 18.1° 7.04+0.55° 6.8 Chlroella-rotifers' enriched with

Super Selco and S. platensis.

! Rotifers fed on C. ellipsoidea

Means in columns with same superscript letter are not different at P+0.0S.

Table 5. Effects of different live feeds on the growth and survival rates of rockfish larvae, Sebastes schlegeli
(initial total length : 5.76+0.41 mm, weight : 3.2 mg)

Exp Survival Final growth
) rate total length mean weight Diet
group (%) (meantS.D., mm) (mg)
I 30.8° 8.15+0.71° 9.3 Artemia nauplii
I 44.3° 8.45+0.94% 10.0 Artemia nauplii enriched
with o-yeast
1 54.0° 8.63+1.25% 10.6 Artemia nauplii enriched
with 8. platensis
I\'f 30.1¢ 8.99+1.31° 12.2 Artemia nauplii
"and plutei
v 59.3* 9.00£1.24° 12.2 Artemia nauplii enriched

with 8. platensis and plutei

Means in columns with same superscript letter are not different at P<0.05.
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Table 6. Effects of w-yeast (15% cuttlefish oil) on the dietary value of rotifers and Artemia nauplii for
rockfish larvae, Sebastes schlegeli (initial total length | 5.77£0.33 mm, weight : 3.2 mg)

Survival Final growth
Exp. . .
group rate total length mean weight Diet
(%) (mean*S.D., mm) (mg)
1 13.8° 6.98+0.66° 6.6 Chlorella-rotifers'
11 23.8° 7.05+1.00° 7.1 Chlorella-rotifers' enriched
with w-yeast
m 22.5% 7.05£0.88° 6.8 Artemia nauplii
v 25.8° 7.07+0.73° 7.1 Artemia nauplii enriched
with w-yeast
v 27.7° 7.31£1.00* 7.2 Chlorella-rotifers' and
Artemia nauplii
VI 28.2° 7.4610.95° 7.6 Chlorella-rotifers' and Artemia

nauplii enriched with w-yeast

! ! Rotifers fed on C. ellipsoidea

Means in columns with same superscript letter are not different at P<0.05.
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Fig. 1. Survival rate of rockfish (Sebastes schlegili)
larvae fed on different live feeds.
rotifers 1 : rotifers enriched with w-yeast
Artemia 1 : Artemia nauplii enriched with w-yeast
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Artmia naupliuss &3t Fgsl= A, 53
BF Aspste] T T3k Aol =& AEES
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e

5. Akt B4 Asd

Aol o] &3 Ho| AEE A4S BAE
= Table 73 ek, AA pluteus 43001412
A A e 12,44 mg/g dry weightZ Arte-
mia nauplius (49.72 mg/g dry weight)ol] bl

Table 7. Fatty acid composition of plutei, rotifers, Artemia nauplii and Artemia nauplii enriched with

w-yeast
Fatty acid % of total fatty acids mg/g dry weight
plutei rotifers' Artemia Artemia’  plutei rotifers' Artemia Artemia’

14:0 4.18 5.03 1.27 0.51 0.95 2.50 0.85 0.43
16:0 10.93 24.14 12.20 11.33 2.49 12.00 8.14 9.56
18:0 4.22 4.02 5.60 4.79 0.96 2.00 3.74 4.04
2000 0.94 0.66 0.19 0.21 0.44 0.16
22:0 2.89 0.66
240

Saturated 23.16 33.20 19.73 16.82 5.28 16.50 13.17 14.19
14 ! 1w-5 1.11 1.03 0.74 0.87
16 : 1w-7 1.28 17.51 3.18 3.18 0.29 8.70 2.12 2.68
18 ! lo-7+ -9 1.86 7.84 15.67 16.74 0.42 3.90 10.45 14.13
20 19+ w-11 1.96 1.81 0.43 0.84 0.45 0.90 0.29 0.71
22 1 lo-9+n-11 1.77 0.89 0.40 0.75
24 1w-9

Monounsaturated 6.87 27.16 20.39 22.68 1.57 13.50 13.60 19.14
18 © 2w-6 0.88 3.82 5.72 5.94 0.20 1.90 3.82 5.01
18 ! 3w-3+w-6 2.39 26.35 27.10 0.54 17.58 22.87
20:2 2.27 0.40 0.25 0.52 0.27 0.21
20 3w-6 0.15 0.13
20’ 40-3+w-6 16.54 3.42 0.71 0.60 3.77 1.70 0.47 0.51
20 30-6 2.45 0.75 1.16 0.56 0.50 0.98
20 5w-3 0.47 0.34 0.31 0.29
201 60-3

Polyunsaturated 24.53 7.24 34.40 35.54 5.59 3.60 22.95 30.00

Total fatty acids 54.56 67.60 74.52 75.04 12.44 33.60 49.72 63.33

Others 45.44 32.40 25.48 24.96 10.36 16.10 16.98 21.07

' ! rotifers fed on C. ellipsoidea.
% . Artemia nauplii enriched with w-yeast.



A o b k& Yk &, 15% 230 §-&
REG FARTE 12 A % A3A7 £ A
Aeo| 3Hake 49.72 mg/g dry weightoll A 63.33
mg/g dry weight® 3A F7kssdch el &
EEXANA (PUFA) 9 &% 22.95 mg/g
ol A 30.00 mg/go-2 Frksldon, xugete)
RAEFoIL} Ao ol AxE & Frslo]
Fa gleh aeu AEFEA] AYE AAEe

AgAE BA AT EAY APE BE 5 A

= %
ol AL - xlojo] AR BEL THET
Hol AEe] Ay Ho| AES] Ad7tell 23l 4

3A #$-Hr}. Rotifer®t Artemia naupliust
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