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Evaluation of Ciliate Euplotes sp. as a Live Food
for Marine Fish Larvae

Jin Hyung YoO* and Sung Bum HUR®
*Aquaculture Research Center, Yosu University, Yosu 556-901, Korea
Department of Aquaculture, Pukyong University, Busan 608-737, Korea

This study was carried out to evaluate the ciliates Fuplotes sp. as a live food for marine fish larvae. The ciliates and the rotifers
Brachionus plicatilis, which were cultured with the baker’s yeast Saccharomyces cerevisiae and the o-yeast emulsified with cuttle fish
liver oil, were supplied to the larvae of flounder Paralichthys olivaceus and grouper Epinephelus akaara. Considering the size
difference between the ciliates 68 + 7 yam and the rotifers 160 + 20 ym, the rotifers and ciliates were supplied to the larvae tank with
the density of 2inds./mL and 20 inds./mL, respectively. The survival rate and growth in length of the flounder larvae fed on rofifer
were significantly higher than those on Euplotes sp.. In grouper larvae which have a small mouth diameter, even the survival rate
of the larvae fed on the ciliates was better than that on the rotifers, it was very low less than 20%. Therefore, Euplotes sp. seem

to be incongruent as a live food for marine fish larvae.
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29 ol Fo TR BAZEHUAN F7)&o] AEH
T ¥ W B tgste) met AERE o g EY il &
THI gt ol Fe SR E 27 Yol HERH £FF
(Brachionus spp)7t €&l o] &H1 1oy FA% S7HAA %
Zol 7o e AR AFNE &FFY LV AA Hel2
o] 8% 4 Y AL EAZ AT (KH, 1970; EF, 1988).
e, A olF teksle) 5 A FE HHMe
Az 719 Ao A thFg 27)9 FEAY HoldEe] A
dxjojof g},

AEZFE A7t 9Ystn WA go 2 R AEHYS
AR glom wieke] fo]4 oz AW FEHJAEZMY
A 7sAdo) 8 ARE AA =] gt} (Johannes, 1965; Win-
ter et al., 1975).

Euplotes sp.& A% 50um A3F-9) ¥HA ALFL2ZH Aol
U 25440 52 S0 £3) 8%t 22 (Maeda and Garey,
1985), 54ol Ao (Nagano et al, 200009 A% %4 (Nagano
and Decamp, 2002) 2] Yol &2 o] && v} g} & AFME
FE4 Yol HBEH FE2¢T = Euplotes sp.& W vl g3t
70l & WA Paralichthys olivaceusSt T73°) &o} ZR.A4ko]
o) & Hute) Epinephelus akaara 919 383 A2 & &
A Hol A E2 RN 7t E getstazt gl

et Bt A HAH A2FE Euplotes sp.c AH A A
&5 283ld Fgyn's Erdschreiber BIAE W¥3e fad
MErds—II #}Z] (Thompson et al, 1988) 2 Al chujF3}Ach. Eu-
plotes sp.?l HFMEE AN FFFY W e o] &He
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W3R Saccharomyces cerevisiaeSt LA F 12%2 A2 o]
FRATHMY FALRE AFE o] 8AAUT FojFrE 10gL
2 3F%A

A Aol 48 e $ATS LA E FAAGEFLRAM H
& HAzlon, BaAFe Aoje SOL AtdFze 4L ofF
dgrol 5000k L3 AT AFFF L 19£2C0gleH, A
A AbgoZ 19 18 o 20% FroAoh 2PV RE F
1939 zAE Z APF2d 832 AT JE g0 % 10%
7h B 2F ¢ 48U HukE Ao 48e FHVE TH
FATTRY oW AGFeA Eofdol RIAANNF 1L £F E5
239 159 & 43t FAT AEE0] 10% olert He
49 T A¥sgh

Ho|Z FF3 Euplotes sp.o] Bd 271 3% 680+73 pum, &
322+ 58 ymOI AW, &% (Brachionus plicatilis) 9] BT 3L
160 £24 ym, & 74+ 18 ygmol%ich Ho|FFHL ¥3 ¥ 1UARE
$%< 2inds/mL, Euplotes sp= 20inds/mLE 338334 L, 59
HEHE &%2 10inds/mL, Euplotes sp.< 100 inds/mLE &7
sgen, &334 Euplotes sp. 7 S5T Yol % 50%4
$ g8t TEAAD. Ao ASLFL &F E5F, £5%
Euplotes sp.2] ¥, Euplotes sp. @57, 9ol & FF8A &L
TR FEIA 2 wE Ao

wane Wdd %3 Euplotes sp.5 91 Aolo] T 2
& Table 1} 2o £3F0] FFE AEToAE 50% o4
HEEI Y, Euplotes sp. I 7T 183%, AAFE 107% 2
W &% FF7 H3te foFoz 22 4T &S HAY (p<
005). #Aolel AAL &% FFT 3.99mm, &%+ Euplotes sp.
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37T 3.86 mm, Euplotes sp. 38T 299 mm, 24T 283 mmZ
AR TETE &F TET vy foFor de 4R
€ 2Ad (p<00D). HolFF F @u|AdA zoje B X
A4 E 248 23 Euplotes sp.7t #2H A2 Euplotes sp.&
9502 3 B AELH 4ol AT v {97
Aol HolAe

Table 1. Survival rate and growth of Paralichthys olivaceus la-
rvae fed on rotifer and Euplotes sp. cultured with ba-
ker's yeast for two weeks (initial larvae numbers:
500, initial total length: 3.04 £ 0.16 mm)

Rotifer+

Rotifer Euplotes sp. Euplotes sp.  Non-fed
Survival rate 590 50.7° 183° 107°
(%)
Total length 3004 081> 3864058 2994032 2834025

(mm)

The value of total length represents means + S.D. from 20 in-
dividuals. Different superscript letters indicate significant diffe-
rences (p<0.05).

FAEEE W %3 &53 Euplotes sp.8 YA Aold ZF&
ZIE Table 29 2ok §% T 800%, &% + Euplotes 37
T 584%, Euplotes sp. 38T 44%, AT 03%2ZH Wawg
wjFe Asto] vldte 3 ©E FFTAMT A& o] YA
Utk E, Euplotes sp.ite 3% 4879 4T §97
o2 ff R AELE BT (p<009). AL 237 FF
518 mm, &% % + Euplotes 387 4.68 mm, Euplotes sp. 3%
326mm, 4T 3.3 mmEHN BARZ ¢ A da F
2E Atk

Table 2. Survival rate and growth of Paralichthys olivaceus la-
rvae fed on rotifer and Euplotes sp. cultured with -
yeast for two weeks (initial larvae numbers: 500, ini-
tial total length: 2.65+ 0.41 mm)

Rotifer+

Rotifer Euplotes sp. Euplotes sp.  Non-fed
Survival rate Y b a s
(%) 80.0 584 44 03
Total length 5 101 0360 46840330 3264023 313+ 031°

(mm)

The value of total length represents means £ sd from 20 indivi-
duals. Different superscript letters indicate significant differen-
ces (p<0.05).

Fule] Aole AL AELL §£F FFTIAN 13%, 5+
Euplotes 3T 17%, Euplotes 387 20%, 47 3% 24 4
252 FE AN 9 22 AEEE 29U (Fig 1.

o]F9 ZuAM o] &He FEA HoNEY 2PozE A
o7} A& 7o} So|3 V], EFA, 43, Y7t TUT W
5ol &g olol 3y (FH - K5, 1963) o9 & WA 4=
2L F 2HANY Ho|AEZH 754 B HAdz Yot

- - n N
o o =1 [

Survivai rate (%)

o

R R+E E N
Live food

Fig. 1. Survival rate of Epinephelus akaara larvae fed on rofi-
fer and Euplotes sp. reared with w-yeast for four days
after hatching out. (R: rotifer, R+E: rotifer+ Euplotes
sp., E: Euplotes sp., N: non fed). Letters indicate sig-
nificant difference, p<0.05. Vertical line shows stan-
dard errors.

(Winter et al, 1975). & ¥l ©|4¥ Euplotes spt BT 3
Zo] 680473 ym, Fo] 322158 mEA AFHI5Ho] 9len,
MErds— II iAo} LolatA slgsojA, WA g of )
4% £-o13At} Yoo and Hur (2002)= Euplotes sp.&} w487
ArolA AR 10g/LE FE8H WE 78N 100 inds/mLolA
1,240 inds./mL2 4 A7 Euplotes sp.& N2 & HolAEZ A
1 7HsAel A Badgch

B A9dA gAR= Euplotes sp.& EHste Aoz g%
HZ 3}¥92u Euplotes sp.& HolZ FFE A4PFE €39 3
7 HEME dASA B2 YEEE B Fo& Hel {A
#Aele] 7S Euplotes sp.8 HolE&L &% K ¥ ¢ F
Ak, 22t Euplotes sp. & 388 YA Ao A+ A4
T AEEH 4] F94] UNY 2oz Hol P9 B¢
Euplotes sp.8] HolE &L §l& Aoz gddd,

G, Bot§ FAo} Fo} FRAM o g e Hutd
019] 7% Euplotes spc &FET $& HolaA g HolT g
ou AY 4 o] BEE0] 20% o)3E wl$ M =8 Euplotes
spd AEF oA &S YiHE + YU WA goze 7
730l A& thFd side] Ao g WFLE Euplotes sp. 445
A Y7t 947 Sl g FAHA 977 g

A =

2 A7E FTAAAY AP $4FFATAHY 23S
APAUAE AFa A7H AL o) FAHS,
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