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ABSTRACT

Survival and growth rates of flounder larvae fed rotifers and Artemia nauplii enriched
by various bio-enrichment techniques were investigated. Enriched materials used in the
study were 12w -yeast, 2 commercial emulsified oil and microparticulated products.

w-yeast were added with one kinds of oils (cuttlefish liver oil, sardine oil, Alaska
pollock liver oil, linseed oil) at the level of 5%, 15% and 25%.

The results are as follows:

1. The growth rate of rotifers cultured with w-yeast added 15% cuttlefish liver oil was
the best among 12 kinds of w-yeast and this performance was almost the same with that
of rotifers fed on Chlorella

2. Survival and growth rates of flounder larvae fed on rotifers and Artemia nauplii
enriched with w-yeast and the other commercial products were higher than that those of
larvae cultured with only Chlorella and non-enriched Artemia. The optimum contents of
the cuttlefish liver oil in @ -yeast for rotifers and Artemia enrichment were 15% and 25%,
respectively.

3. Optimum enrichment time and supply amount of w-yeast for Artemia nauplii were
6 hr.,, 1.5 g/g cyst, respectively.
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WBRT - BTEEEL

o] olg3tch e} o] AL KEOE KEY AL HH Aol Id W BHES RIE ¥
YT WA Chorellas HEYT & UE Hol2A WA T(baker's yeast)E AHEE HE YRS
U, wamel a%m izl o8 fE FRY B HASS Jeh: 497 ¥itH(Hirayama
and Funamoto 1983).

T Artemia® B ERre] wel B#mQ Ee Aelrt ¥rlm LA o, old w
Artemia nauplius%+e B3 FR R[S W FHRY AfFRe] HEY £RE BYrH(Watanabe
et al. 1978b; Klein et al. 1980).

ol# Aol WiE oJa) Hgeol 93, wE REE 159 HEY RS £FS A 25 Y
fe Aee 3l7] wEol(Fujita 1979 Scott and Middleton 1979) - 53] eicosapentaenoic (205w
3)3} decosahexaenoic (22:6w3)AHE9] w3BE A8 fEl5fE(03 HUFA, »3 Highly unsaturated
fatty acids) - ©] @3 HUFAQ <ol ojsix veluds Hol 4479 &MY H we R
Al ArHBell et al. 1985).

SRS fEe) old ol ZF8E &K% F9 FHURA, duxdez Fad F¥L dh
e} 1o A @3 HUFAE fEd) o8 A=l & gl gl moyol =2 Holo o)A i
gt=]ol A of FcH(Bautista et al. 1983).

Rotifer®] It &M 129 Hold wat 34 2$5 m(Watanabe et al. 1978a; Howell 1979;
Rainuzzo et al. 1989), ¥ra ol Artemia = Bt} ol wheh [ghHlg o) th2™ naupliusl=
226w3 IsiREe] QAU 23] #iEo)tHSchaver et al. 1980). 1EA, &2l rotiferst Artemia®l
BEY BES $4AN7)7) 998 ©3 HUFAS Zo] &3 @iti(fish ol)S Wa R Hriste e
ISR 0 -veast) S BfE(Imada et al. 1979)3te] &% ®(kE A=stn th(Van Ballaere et al.
1985). =, mEAEES I sERY e HmAzl vlPaer microencapsulated diets=
Artemia nauplius®l %% #{tE 37 HGatesoupe and Luquet 1981; Bautista et al. 1988), 3
HUFA7} B¢ ## Chlorellat} Isochrysis galbana (Wickins 1972)$} 22 mlAZFE EAT 4+
= I

A BB Bz Seud AddM ¢gx #pol EHEEA #iTH D gl wet o] e HE
0.2 rotifer®t Artemia nauplius®) 8719Ue} EHe} *g 7tz gAY AAER R 4F J¢
AaAZ Bk BEE AAN 9A FR RE L £FRS PP, o HRK] B
L 37 98 Mgsigen ofgdl rotifers] ##S A8 Chlorella® AME-3te iAol HhlERER
24 9AE AT 5 dE Ao S dob BEd 1 Hivel Atk

M A Ak

A EBRS KU mEE TUA EEAE FHR "ol 4% HEHEAA %P Brachionus
plicatilis L-type rotiferst Chlorella ellipsoidea (NFUP-21)& fEf3l3, Artemia cyst =
San-Francisco Bay strain (Argent Gold label)-& Ao, WX Z2xE00-2 1989 39 109 Bz
ki EERE oA 2 A BEEREAA 4o EFRsA

1. BEER

7}. s

Hepo) FAD MIsERE oA TUAY BMOE baker's yeast (Sacchromyces cervisiae)

o wikulAol AFbA] (el ZHR, BH¥EE T, Aot mwEQ sam{-il(Linseed
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X EHEES 9% Rotifersd Artemia nauplius®] 4555 L aCE

oDE 27+ 5%, 15%, 25%, 181, & 8FA4(Emulsifier) oF 2%, Vitamin A 2F 500 IU/gE 22zt Hin
sle] A =g ok
w73 2d 9 mgx

ol Y dW SARBCESS ‘Atemia systemAl @ 3 © U('SELCOSH MARILA’), v
BAHTOPAL' )3} ‘FripackAl @] ‘BOOSTER’ St

‘TOPAL' 2 WA o2 347§ larvaelt rotiferd ##ol @S E algaeftfios FHEE
AL, A7)+ 1 gram TOPAL = 29x10Y° cellse]™, ‘BOOSTER’' ¢ Z7&= & 7 im AXo0]
t},

2. hREEER: FEMOl WE Rotifer 138

Rotifer= 24 vinyl sacolA 12%9] jilsa# @ WZFQ CHorella ellipsoidea (NFUP 27)2 &
EHAL, rotifere] AAFE SlY AN HASAT BES HAKEE 44 24103C, 33%2 §4
AL ERAE WY rotifer WY AT 02 g¥ =AU}

Rotifere] specific growth rate (S.GR.)+& Stein (1973)¢] -2 o|&-3}9ich,

2.3026 o« log (N2/Ni)
0.6931 t2 -t

SGR. =

t, t 0 HEF A
Ny, No @ HEF 1), dvfo) 9%

3. Rotifer2| &2t

Aol $4dE 5000 FRP %2, $& o 15CAA FaAAN L300, APEEE 2000
FRPFZ($3 o 100 )AL, 2 5000H2) 4 +83t9 2097 ALgatsich 845 o2 oF 100 9,
AHEFEL 151~172CHTh

MRS FEFSHLAARR 15%, olult 15%)2 KEIEH rotifersS o sREQ
ChlorellaZ 23} &3t dx) (7 Hol|Z (st

£, Chiorella® #%¥ rotifer® 40 /m sieveZ KiEste] W9 MAD & SRBLE 06 g2 &
Kell mef o] Fule] urel figpslgon, o|¥A FHFE AW T rotifers Wit FRO
Hol&2 (s, +2vlth ol me oF 104 AEZ 251k

4. Artemia naupliusel &¥%s4t

#KE A& vinyl sac (2F 25T, 3000 lux)o] Artemia cystS 21 1247 &, 24X 7 Toj] &%
2o ZHf- 5%, 15%, 25%9) HIE#RE 03 g/g cystE HmMSt] of 247+ ¥ naupliusS MeHEs}
o YA Fho gusstdn, SEREMAED)Y JANE e Koz sidrh

T, WiEEAS ET SEEL BRHE doly) 98 9o 8 25%9) HMisEERES EHsH
Artemia cyst incubation ¥ 12A1%h, 24A)17ke] &% BEBAF A} BMLY naupliusS KES 3
B8 2N 6AIEG HREED RE HBIGO 05 g, 15 g 25 go] MISEEE &4 SER
fLatd L BT BEE AT

HYE 200¢ FRP +2E AMSIAT, 238 F o 2547 ol 500uted S83lo] ALSEY
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o 2L 175~185T & FAHUL

# £

1. HRSE¥ MOl ©E rotifer M

Yo fEEe 8o ME TE 1271 WEERE 109 E¢ rotiferS 5% $£RE Fig 19
Figs

279 7HF 156%9] HAERA rotifer’t 8UA meF 14078 (S.G.R. 0476)8 3, 5%, 25%2) 1
Bl SGR.o) 247 0412, 0418010t} &, W2 Chlorella ellipsoidea®] 7%= 995 mi%
H1I7HA(S.GR. 0424)8 Jetdth ofnblfo] A& 5%, 15%, 25%2] S.GR.0] ZZ+ 0370, 0.39%,
031028 &7 Bre tdi vty Hoefe d8 79 4 240 9 ofnllfe F
TAE Byt F Ao A 5%, 16%, 25%0A Z+z SGR.o] 0.396, 0.396, 0.4170|A 5, 3
B ZkRel A9= zhz 0.386, 0413, 0.3500] T

RotiferAd) HEAME Chlorella®) Z$HT} thh HolAX W BE sk EHREINN 299
R S8 dugle] BE o oF 4~5Y FQolE Chiorella.th Rotifere]l BEel i 23
ot E, Folaf 5% 2 BREAME 4 299 &) 15%Yur7) % 29

2. || Xtojoll thEt rotiferel HERL YR
2-1. ImisEEfte) o BREIL

HIEEERH( St F 15%, ovldlf 15%)2 #E#EE rotiferd} ©17RS Chiorella® 248581 59 2K
BED A, E Chlorellat o 2 £1E% 21 WA FRo #ia3lo o 2095 AS8e W KE
I EfFEKe] £ZRE Tabie 1914 B vle} 2ol A7 15% MlsER (1) A7t BREY
HfrERo] 788%, Aol 645 m=E 7t FUoH, Chiorella ()] ALE= zHzt 65.1%, 6.23 mSl2,
olullf 15% Ml BN A= 52%, 551 mE AfFEEoe] 8] i), IE, 27 #%ES A% 2
Aol ()7t 22 526%, 6.14 mnSd 3L, bkl §(V)E 23.9%, 5.96 nndrh,

2-2. EHRBE(LB] o3 EREL

Chiorella ellipsoidea®. ¥5# % rotiferg #3192 U (Marila, Selco)® ] B2} Topal, Booster) 111
ISR o) THf 15%) 2 24175 SR A7 F 94X T fsaM o 209 Bt A}
35tod 2+ Ho] HES wwE ¥ HRE Table 29 2t

HIEBERIT( V)N (RS FHER T £HFRLS 42 656 m, 89.2% = 714 %952, Marila (1),
Selco (V)T M= 242 6.05mm, 79.4%9F 596 mm, 786%= H|5=81A WebG:, Topal (1), Booster
(DTAME %% 562m, 720%S 544m, 705%ATh o] SHBLAIZ EE AY T HREE:
Chlorella (IV)o] 7$-X.t} E3dch

3. €&l 5ol 8t Arternia nauplius2l &% HR

3-1 wifsEE AEEMt
Artemia naupliusoll 217 5%, 15%, 5% MRS SHEBL A2 23 SHBLE 313
%2 nauplinsE WA TR #4853k 209 B Fao RED AR Hie] B R mise
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Fig.
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1. Growth of rotifers fed on Chlorella ellipsoidea and 12 kinds of w-yeast added with
cuttlefish liver oil, sardine oil, alaska pollack cil and linseed oil at the level of 5%, 15%
and 25%, respectively.
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Table 1. Comparision of growth and survival rates of flounder larvae, Paralichthys olivaceus fed
rotifers enriched with various  -yeast for 20 days (stocking density: 500 inds., initial
body length : 2.82£0.188 nm)

Exp. . . . Final body length Survival rate
group Feeding regime of rotifer (i + SD.) (%)
1 rotifer fed on w-yeast with 15% 6.39 * 0.652 77.4
I 1-1 cuttlefish liver oil 650 = 0652 80.2
mean 6.45 * 0.703 78.8
2 rotifer fed on w-yeast with 15% 558 £ 0717 2.0
o 2-1 linseed oil 544 = (0870 84
mean 551 = 0.794 5.2
3 rotifer fed on Chiorella 625 = 0595 61.8
m 3-1 ellipsoidea 6.20 £ 0491 63.4
mean 6.23 £ 0542 65.1
4 rotifer fed on w-yeast with 15% cuttle 6.11 = 0595 47.0
vV 4-1 fish liver oil, and then cultured secondarily 6.16 * 0.466 58.2
mean with Chlorella ellipsoidea for 24 hr 6.14 =+ 0506 52.6
5 rotifer fed on w-yeast with 15% linseed 565 = 0.819 214
vV 5-1 oll, and then cultured secondarily 572 = 0.766 26.4
mean with Chlorella ellipsoidea for 24 hr 569 + 0.788 239

Table 2. Comparision of growth and survival rates of flounder larvae, Paralichthys olivaceus
fed rotifers enriched with w-yeast, emulsified oil and microparticulated products for 20
days (stocking density : 1,000 inds., initial body length: 262%=0.218 mn)

Exp. . Final body length Survival rate
group Products of enrichment (m = SD) (%)
1 Topal 575 = 0619 74.1
I 2 (microparticulated products) 550 = 0626 73.2
mean 562 = 0.632 737
1 Booster 553 £ 0521 72.0
o 2 (microparticulated products) 544 = 0870 68.4
mean 551 * 0.794 705
1 Marila 6.08 = 0.603 80.6
m 2 (Emmulsified oil) 6.03 = 0594 78.1
mean 6.05 £ 0.599 79.4
1 Selco 6.07 = 0534 80.9
v 2 (Emmulsified oil) 585 + 0414 76.2
mean 596 = 0.490 78.6
1 . 664 = 0.819 90.8
v 2 w -yeast 650 £ 0.589 876
mean 6.56 *= 0.761 89.2
1 - 536 = 0412 65.2
Vi 2 Control 523 £ 0506 62.7
mean 529 = 0474 64.0

* added 15% cuttlefish liver oil, ™ cultured with Chiorella ellipsoidea only.
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g3 fEli4ES 913 Rotifersd Artemia nauplius®) % #5E(E S

B2 EEMEE & AZle 437 EF #RREE g TR (FRe WRY £FF &t
o HAESEE X @ TV)M FHEES, AS (Fhe 280] 7.03 m, 2] 0006 gl
YR iFIE 108 m, 0024 gO)AR, KM EFRS 2%ATH M T HRE B 0
o ZHf BUTIANNE Fy2gs 2E0] 4% 145 m, 0035 golAT, £HFKE 841%HA. 2
o2 15% (1), 5% (1)) o8 449 iRy AFKE 137 m, 0032 g 770 % ; 131 m,
0.028 g, 71.6%%ith.

Table 3. Comparision of growth and survival rates of flounder larvae, Paralichthys olivaceus
fed Artemia nauplii enriched w-yeast added with 5%, 15% and 25% cuttlefish liver oil
(stocking density: 500 inds., initial body length: 7.03£0597 mm, initial body weight:

0.006£0.0018 g)
Exp. .. Final body length Final body weigth Survival rate
Enrichment
group (m*£S.D.) (g£SD.) (%)
1 cuttlefish 129 + 1820 0.027 £ 0.009 72.6
I 1-1 liver oil 132 = 1.860 0.029 £ 0.010 70.6
mean o% 131 = 1.830 0.032 = 0.014 716
2 cuttlefish 138 £ 1.865 0.030 = 0.016 71.2
o 2-1 liver oil 136 £ 1.969 0.033 £ 0.011 77.0
mean 15% 13.7 £ 1.903 0.032 £ 0.014 77.1
3 cuttlefish 148 * 1.264 0.037 £ 0.012 83.2
m 3-1 liver oil 142 £ 1562 0.033 £ 0.011 85.0
mean 25% 145 £ 1445 0.035 = 0.010 84.1
4 11.0 £ 1111 0.024 = 0.006 68.3
vV 4-1 Intact” 106 £ 1.128 0.024 £ 0.005 60.2
mean 108 £ 1.133 0.024 = 0.005 62.0

* Nauplii just after hatching.

3-2. ihfERE RS Rl SRt PR 2 B
Artemia naupliuvs& 488 YA 79 FH AHFRE naupliusS KBS 3 6HER S &%7
& NRE H(I7F 644%2 7HF EkE, cyst incubationF 1285M FoF &% A7l A(I)L
58%, Mgk 2RIt 3 A1) 47.7%Ac (F8Y FHKE 2 2FAME 191 cn, 0086 g&
178 mm, 0075 g& 161 cm, 0957 g0 & *7ER3} 22 tHEo]AThTable 4.).

=l
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Table 4. Comparision of growth and survival rates of flounder larvae, Paralichthys olivaceus
fed Artemia nauplii enriched w-yeast added with 25% cuttlefish liver oil for 2hr., 6hr.
and 12 hr., respectively

Exp. Enrichment Final Survival rate
group time Body length (ecmxS.D.) Body weigth (g£S.D.) (%)
1 164 £ 0292 0.060 = 0.026 46.7
I 2 2 hr 160 = 0.301 0.0%6 = 0.028 487
mean 161 £ 0.307 0.057 £ 0.027 477
1 1.92 * 0282 0.086 = 0.030 65.7
o 2 6 hr 191 £ 0317 0.085 = 0.031 63.0
mean 192 £ 0.300 0.08 * 0.031 64.4
1 1.83 £ 0.399 0.080 £ 0.034 58.0
m 2 12 hr 174 = 0.340 0.071 £ 0032 58.0
mean 178 £ 0.075 + 0.033 58.0

0.373

X, Gl SFEBCES Yol s misBAA] 0+ 25%)E 224 05 g, 15 g, 25 g¥
sEEk ANAE 48 &3

15 g& HBL AFE d() FRY £7FK] 562%%1, 25 g (I, 05 g (1)9] HBEE %
& 52.8%, 39.2% Rt} FHERT ZHEAME(I)ZF 1.92 cm, 0096 g2 713 £33, (IDY (1)2
#% 190 cm, 0.087 g¥ 164 cm. 0.057 golAtH Table 5).

Table 5. Comparision of growth and survival rates of flounder larvae, Paralichthys olivaceus
fed Artemia nauplii enriched w-yeast added with 25% cuttlefish liver oil of 05 g, 15
g and 25 g, respectively (stocking density : 300 inds., initial body length, weigth: 0.86
* 0.19]1 cm, 0.014 = 0.0049 g)

Exp. Enrichment Final Survival rate
amount
group /g cyst Body length (em®S.D.) Body weigth (g+S.D.) (%)
1 165 * 0.250 0.061 = 0.023 420
I 2 05 g 162 £ 0.223 0.053 = 0.022 36.3
mean 164 £ 0237 0.057 = 0.023 3RB.2
1 193 £ 0337 0.095 %= 0.043 58.0
o 2 15 g 191 £ 0338 0.09% * 0.046 54.3
mean 192 = 0.358 0.096 = 0.045 56.2
1 192 + 0314 0.086 * 0.030 5.3
m 2 25 ¢ 187 £ 0359 0.087 + 0.037 51.3
mean 190 * 0338 0.087 = 0.034 52.8
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2 K leES 913 Rotiferst Artemia nauplius®) %5 &bk

3-3. Eqpamfbide] ogh ﬁimm{t

Topal, Booster, Marila, Selco5 9 # #um{blle} @ Yo 7Hf 5%, 15%, 25%7F e HhiEER
2 Artemia naupliusZ ﬁisb'ﬁiﬂ:'\]ﬁ'ﬂ "Ki HEshAl e A, WA Hﬁmﬂ fieihsle] £ &9 Hol
Aﬁ(}l g 3 1=

i naupliusé He gx (rfhe] P EFRE 9o by 26%o IhiEEE (VD7
80.3%% 7V w3, 15% (HiHufE”H VD$} Marila (), Selco (IV)7} %% 69.8%, 68.8%, 66.0%%
¥] 22319 11, Topal (I) Booster ()& ##% 62.3%, 608%th ® &M4MLE 814 ¥& 2SO

e 483%2 7173 Wi, mz-% RIERT S e RYEd 158 AR (1R 2K 086
em, 4 0014 gollA (s (ol 2ROl 157~191 cn, 4o] 0.048~0084 g9 FEATH
(Table 6).

Table 6. Comparision of growth and survival rates of flounder, Paralichthys olivaceus larvae fed
+on Artemia nauplii enriched with various products of enrichment (stocking density @ 200
inds., initial body length, weigth: 0.86£0.191 (cn%=S.D.), 0.014X0.0049 (g=S.D.) )

Exp. Products of Final Survival rate
group  enrichment  Body length (ecmn=S.D.) Body weigth (g+S.D.) (%)
1 1.72 = 0.278 0.060 = 0.023 61.0
I 2 Topal 1.76 = 0.320 0.062 = 0.032 635
mean 1.74 = 0.301 0.061 £ 0.028 62.3
1 1.70 = 0.176 0052 £ 0014 62.5
o 2 Booster 1.67 £ 0.304 0.058 = 0.024 58.0
mean 168 £ 0.249 0055 + 0.021 60.8
1 1.73 + 0.307 0.067 = 0.028 68.5
m 2 Marila 175 £ 0.228 0.068 £ 0.025 69.0
mean 174 £ 0.270 0.067 £ 0.027 68.8
1 170 £ 0.292 0.089 = 0.015 64.5
v 2 Selco 1.75 £ 0.272 0.066 £ 0.025 67.5
mean 173 *= 0.283 0.078 £ 0.011 66.0
1 167 £ 0.237 0.058 £ 0.020 575
v 2 w ~yeast (5%) 164 = 0.297 0.057 £ 0.023 58.0
mean 1.66 £ 0.269 0.0567 = 0.023 578
1 1.83 + 0344 008 * 0035 69.0
Vi 2 w-yeast (15%) 1.82 = 0344 0.087 £ 0034 705
mean 1.83 = 0.344 0.087 £ 0.035 69.8
1 1.83 £ 0.280 0077 £ 0.026 80.2
Vi 2 w-yeast (25%) 1.95 £ 0317 0.088 = 0.030 785
mean 191 *+ 0320 0.084 £ 0.030 80.3
1 154 = 0.336 0.046 *+ 0.027 485
i 2 Intact” 160 = 0.324 0049 £ 0024 50.0
mean 157 £ 0.328 0.048 £ 0.026 483

* nauplii just after hatching.
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% %

wEE RS By AN W SE9o| 499 rotifer, Brachionus plicatilis &S 4HHoR
Chlorella® %o] ©)43l1 Yo}, Chlorella A "E R, Saccharomyces cervisiceZE &S
3] $tth(Hirata 1980; Seikai ef al. 1980). 221\ WEERIE ALSA) E A Fad I+ IRk
9o oy HFES BITHEE HIE TE THM S 2o 43 &MY VitamingS
BE3 F diEsES AN rotifers &Y A3 "ol ZXE #AANZ F WU IH
(Fujita 1979; Kitajima et al. 1980a & b; Hirayama et al. 1983).

A FRAA Gei7tA (Aol Frim, Aol FEl e EMCmE 242 ¢S 924
(5%, 15%, 25%) Findt jhis BEEE rotifer® HEYS o, oA W ZA$7F thE okt
rotifer Aol tha Etom @ Ao} BTl 15%2] ZA$-= Chlorella %9 rotifere] pURF B3t
el R 0 Ao ke BE TeEFn JSIFER(205, 226%)& 8o tE &g vl X3 w1
mRCHE Al Qo B rotiferd HEC] EE TN iKY B BES wezoR A4d
=3

=, de)7tR] IR R rotiferE HEAE HEEINAM, oS AYslns iR 15%Y GE
o] 5%, BRHTF T KEE BYEd ot B%F e Hmrt KEELE fiste 5 2309
REd AEE AHY Fe ZmRoZ AZHD, misER A TFANME rotifer HEFEFIN
Chiorella®] 7%2T} rotifer BEo) o o} ffdles FolA AT olo A Zo=2 Bt
olAbe meld Ew ETE MR Hmed rotiferd EfaEol W FAETHE mlEEETo=R
ChiorellaE #4743 KET & UL A2 HEIT.

WiEEE R EE rotfers WX (TR Ui Ho] MES RS W%, Chorella® HED 3%
Ht} zole] mET AFRe] =A UEhd B rotiferst vlRAIR R, 2o Kol T AE%
o] rotifere] Wolol MRS E3 rotifer XA P GES o WA TR WEd HHES
Z Aow At L3 o)A KRE rotifers MEIHEE &R0l 2 o] Apdl w2t 2eivs
e He &R s R3lgtl(Watanabe et al. 1983; Howell 1979). Z, Chiorellal & AAtel
dutd B RE Bu(mada et al. 1979 Lubens et al. 1985) »3 HUFA<S! 22:6w30]l A2 gich
aehd 9ol el AeE 205w30) Chlorella®th %4> sto} Chlorelladle 719 91E 22603
o] @o] gld, olRo] K HE RS T WEZA JIFL FAS Aoz ARHT, oI B
gtol X 2u) 20503 BEETE 226037 &4 FEY o ke gE o
Eas Acz wolth Kitajima (1980a & b)ol 93td QAo Arimz} Fmne ihiss# ket Chiorella
minutissima®. #5359 rotifer® TEo] RS w FES AfERo]l £4 742%, 125%%1 3
3, o3 UE fE #E(Oka et al. 1980; Walford and Lam 1987)9l M= H)5:@ {fiaS YehAE
A @3 HUFAY Z=EWE s@Esty At

Watanabe (1983)o] 913t §3t oil2 Artemia nauplius® ##@(t A1H&™ 6~1223F Atel7t
4 nauplius®] [EEE 28BS =9tz #H4EFC %, microcapsules #EAE Walford and Lam
(1987)9] #EHEAME 623t olake) #&M|LI FRY BEd 7 £ HES & A2z #EH
o & fERS #E(Table )M E 6A13F #&EEL e FR WE R £HF] M T2
o misEAS FHAY EE SHERC BE dE TAHQ #Hir: ¥E oy, A HE
(Table 5)ll A= Artemia cyst 1 g% TiEEERE 15 g AE7) #ES A2 Uiyt

ote] EE=E 2 rotifer ERAME Ao vt 15%& & 49 W Artemia®l 735
5% E o] £7] W5 Artemia nauplius E#9| HsBilg & ol rotiferiths Wb s ol
t a8nE KR SRR i Ho) £¥el BEBE rotifer2th Artemiadls F

1

B e
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dA [l S 919 Rotifere}d Artemia nauplius®] % &9{bAE
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