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Feeding regimens was investigated for the growth and survival rate of juvenile Maroon clownfish (Premnas
biaculeatus) in order to establish a seed production technique for this fish. Three types of feeding regimens
were used, and growth and survival were highest under the following regimen: rotifer from day 0, Artemia
from day 4, copepod from day 9 and artificial food from day 15, respectively (P<0.05). The average body
lengths of the larvae were 6.76+0.55 mm, 7.63+0.50 mm and 7.33+0.43 mm in the Nannochloropsis oculata,
Isochrysis galbana and control treatments conducted with 3 larvae/L, respectively (P<0.05). There were
significant differences in larval growth between the treatments and controls conducted with 6 larvae/L and
9 larvae/L, respectively (P<0.05) but there was no significant difference between the N. oculata and I
galbana treatments (P>0.05). There were no significant differences in larval growth between the treatments
at densities of 3-9 larvae/L. (P>0.05). At highest density level, the larvae reared in I. galbana had the
highest survival rate whereas survival was lowest in the control.
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M = o2 ¢zlol Aukrct 22 Ho g dex ATk (Wilkerson,
35712 (clownfishye 2 1wk} BBkl ok 1998). Maroon clownfish $3& B A5 e ohil, &
of 22 NASI AmphiprionEo| E8HE 27FFH maroon  HUE A9 ek ddg 1A BRI, $3E o

clownfish (Premnas biaculeatus) 15 5r0] £A3}= Premnas 7R FE FHol 42 # o) (Hoff, 1996). o] F2 wl¢-
%08 PAE o] 91t} (Fautin and Allen, 1992). ©] A7-¢] of TAH AAE Za JoiA g FRAA thE FFtE
AH£Ql Maroon clownfishe T#|o]Ajole] HEAEE Fok 28 A AT AP 42 AAE FEsS AAE
Queensland®] FWsH7tx] BE¥ e Aoz g4 glon, AU £ & Jlenzg dRoz ASshe Ao ot
wole 7t2E S 7 £ = FHE /MAe 2 A% (Fenner, 2005).

o] 91t} (Fautin and Allen, 1992; Wilkerson, 1998). db4%t Maroon clownfishe A]2}¢] whdo] o] B3} 3 74X &
W& 0.2 F# == Maroon clownfish (P. biaculeatus)2] J A1 Holof thdt iz o] okslr| wie] Hol InE Fo
< AgAola Wt ul, mejol 22 AzE 4 g 7} Folo} &1 (Wilkerson, 1998), AlZhe 23} F 342 EH 10Y

Aa Pov SRR F o & ZFAE AL Uk Atelo] @erate] T4 AFEC] 100%7F ok ®ilE o] 9)
(Burgess et al., 2000). ] 9] 4H-L A 170 mm7HA] A% t} (Job and Bellwood, 1996). 18]35l A GEOE ALK
Skl 3 (60-70 mm)S SAET 2717 A3 B} v A g Agole FAHE A F V] Wi 277 o2
A& w=v] (Fautin and Allen, 1992), F2 9] AL A¥bd  paysa 23 ALS6lE o) TAYPES A =EH 28
< Z 4 Yok 8190} (Fautin and Allen, 1992). 3} o] &
*Cotresponding author: jminmin@nfrdi.go.kr A e @ (Entacmaea guadricolour)?| A T2 7R A <}

56



Maroon clownfish, Premnas biaculeatus
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Maroon clownfish 3t ¢o] gb 7o) wujzlo] g
thal @el A AT (Srinivasan et al, 1999).
pitol i ol X (Paralichthys olivaceus) (Rho and Pyen,
1986), =% (Oplegnathus fasciatus) (Kumai, 1984) 52} 7o)
T3 3 Az ANt & ¢Jo] Al o)) Qi ko)
FHx vl (Hexagrammos otakii) (Kim et al., 1993)1} %78 o)
19963, Saddleback clownfish,
Amphiprion polymnus (Yoon, 2004) % Jrﬂo F3E A ofn
3} o] Fe e F= ek o] 70 ©]4-¥ Maroon
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(Siganus canaliculatus)y (Kim et al., 2001)= o] Z7] w &9
Z AT 2F rotiferE o] R3he] W YAE YT (Hwang,
1999), Song et al. 2005y ZFB}2] (Epinephelus bruneus)2
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20,0007 A/Le] W8 TS ) sY8e) =}
O] 100% ‘3 ©1 3+ (Duray, 1994) WFAY) 59% £ rauring 2+
ojo] TREL 500070 AL rotifer Ao HolE 43
& A7 fAThAL 391C) (Randall and Heemstra, 1991, 71
AL T8 A2 A Aremia] AL By HEIA A=
B3 3 02U Ao} (FE A 7.0£0.6 mm) 1942} 7} 124)2F
X T 43590412 drtemia® A28 AT (Hwang, 1999).
Aol Wak 5 10de] Al A 98 mm Lol Hz
Artemia J210] 7Vs8EG.00 2719 Artemia 232 kL ujj-¢-
HAL T2 ZEHE 428190 (Lee, 1996). 28] 3L ¥ 7}
A4 (Verasper vamegatm} (Cho et al,. 1995)7 B3 3 16
WY Ariemias 3 a3t

) ito] <] U*ﬁ"} Al ZRjole] AESS =o)7) HaaE
ol Eo] aFA 0w FFEojo} v} wo| Aol wjop)
Rt Gl e Ar2e 371 2 Ak 335 pH 244

£ rotifer®} 432 D= wioke "gﬁ“}* ol ¥ A (Park
et al,, 1999; Yoshimura et al., 1996)3 "] &3l gx| =pol
Abgol glolAl Wo) EFo wha} *“””E? Bl k3t rotifer2)
ol H-& (Park et al., 2000), 7]t S (Diaphanosoma
celebensis)®] Ml F Y9} Aolo) mixls JE Hro] ot
(Jung et al., 2001yl ek A+ So] Ut} gy Z e
Rotifers} 4rremta RS 1% S PAlre] o) &3 o 2k Akol
e &4 QAo B AT (Lee et al, 1997)9} Rotifer W) k4=
Zol| EAHE Artemia}l Rotifers] 2210 v]x)s o &k 5k
AT (Jung et al, 1998)9} W o] ~EE Wolg o]4a RgA
ST} dpocyclops sp. (Copepod: Cyclopoida)©] ¥} % (Jung
et al,, 1999) 2 ZElH (Brachionus rotundiformis)$} 29 LT}
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AAH 4k 28-0o) HolyEx}
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Tl Fedw aokx ge
& TF, Maroon clownfishs B| &3t &
- 2-3Y R Bﬂﬂ]ﬂ = DGAA
A WEG) T3] Yol (Hoff, 1996),
AEES %‘?*J"] 717 SsiM = A Ag
W (Wilkerson, 1998), &7} &0} A}z W
(Rho et al, 2007 2eldte § HYE Sl¢7) of
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58 A= 4.3
# Y& ¥ image scope 2.3 (Image Line, Inc) 2.2 10 zm T 7}
A FAs AT
S=H0|ME Foido| mwE Maroon clownfish)]
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HA SEHANE Foihyo] e 44 Q@ Y=g FA}
AT 101 AFSEEe] f-8] AbzhEZ9) Maroon clownfish
F5} Aol 2 242 3om) Y $851e] ke AAjEkdt) g
3L ARG TE AGSHE RATEA aeration Al AF0H

SEE o]83te] & 265+05CE KA mld A9 84

o A& S0%E HBFIAL 52 Yol Ge HoluEe AP
5539,
A A 58 BRYAE Sque A, B, 181

Co] BHo = FESAT (Fig. 1). $41 Fo8y At 73}
T 49ARE LE v o} (drremia) Fo] A1}, 9L RRE] T
v} (Tigriopus sp.) B°] A2t “18]a 15U A L8 v AL
Hol A1) 278t A AAEY S Fouky B9} CoAlME
Fol A9 HlsLste] denjote} W X} 2E] T g
859 Hzx Fo] A71E 44 1Y B), 2¥ (O EAA 3=
2702 49 "ARISKY. ey Ry A B, C 259

A 27 FEHOINEZ datolo] ZRAA HAd A e
o]-8%<2l ZEH (rotifer, B. rotundiformisy= 53 A& 0AA)

FH 1598744 59 A% FFaTh §9, o] 359
Al Hol2 BoE BE FEHONE (ZEH, g no}, I3
Fhe 4t FRA I kAo o]& 29 u
FAR MANEF (AEHo|WE) 3% (I galbana, N. oculata,
Tetraselmis suecica)yS 4:3:39] H| &2 7}t J473) 3t
F Holz FFstATh Holge e 49T A, B,
C 5 Y3 rotifers= 2070 A/mL, Artemia S22 5703/

3711 s}
TEHEHS

mL, ZHEZ = 1A/ 10mL7}t FAHES FF594
0 10 15 20
Day after hatching |I|l=||||=||||=||||
Ro.
Ar.
Experiment A Ti.
AF,
—
Ro.
Ar.
Experiment B I
AF.
<umesesessumpy|
Ro.
Ar,
Ti,
Experiment C AF

Fig. 1. The feeding regimes for larval rearing of Maroon
clownfish, Premnas biaculeatus. Ro.: rotifer (Brachionus
rotundiformis), Ar.: Artemia nauplii, Ti.: Tigriopus sp., and
AF.: Atrtificial food.
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15 o] &3l 26.5+05CE FA8H) 285 &
324+0.6%F FAANA FRoH, 40W FF5E
Ao QA3 FF7E 15L:9DE 24 Arh
green water &35 B3} 8t N. oculataSt I
galbanas Z7V81T} &, green water 32 BHH3}lY) 918}
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cellsmL §59 [ galbana®) Ve AL{FE 7bzh vHEol A
Maroon clownfishe] A}1E DE=EZ AlS39 1 2+ A=
NEFEAN AFeFE 0] &3t A E Hla ARSI,

SAEM

BE S a1 EE9XE e 248 dge
ANOVA-testE A A8} Duncan's multiple range test® 3}
9] 94 (P<0.05)% HA3A T
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Z7| NF 2 ME
Hol Forol whE Ao e devlo} FA T

s X

ZAZo}, Wi FAIEY FF A7V MR wE A AP T)
13} 174 D 997+08 mmE AFo] 71 A ehta,
A ARTET 19 £& B AP7E A4 9.11£0.67mmE
Yebstth 28 gevjolet A2y, viAtE ] Al
717} 7P =8 ¢ AP TFE AH 8794066 mmE Zo] IHF
wort), wo] o] g gL B3} gy A
ZE AR H3l 1794 74A] A9 B, C A8 Alolo)
A Fr A7 AR FH AT (Table 1).

Jhct S A
[SI=]

A 717 F Yol B "] wlE 43F )4 Maroon
clownfish A}o]9] A=E-S AWH A B3l T A7 gd 7 2 E

AZZT Aole] AEE] ThE AP T (B C)ol vl
S AL Y 7 vk 182 o3 AEE BF Ao
53t dF 1797 7R o] AR T} (Fig. 2). 1Y AFTF A,
B, C &5 1794 A3} & A& go] 30% AL vjeht} Aukg
o2+ OfA B2 AESS BEY = e 4 2E
TE AEES FAHeR AuRd 13 & A7 1197 9]
A, B A8+ 247 53%9) 51%S HYou ¢ AFTE 43%E
& AfolE Hol7] ATt olE s Ato]w AF Izt F
TAREE AEFS HAAT 54 B4% Adoie AET A,
B, C ztoll o] & 4 gl (P>0.05).
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Table 1. The growth of maroon clownfish, Premnas biaculeatus for 17 days after hatching. TL is total length of experimental

fish larvae

Days after hatching

Feeding regime

. . 5 8 11 14 17
Experimental designs
TL (mm) TL (mm) TL (mm) TL {mm) TL (mm)
A 5.26+0.35° 6.32+0.54° 7.49+0.58° 8.71+0.5° 9.97+0.8°
B 5.19+0.35° 6.0+0.48° 6.92+0.48° 7.95+0.57° 9.11£0.67°
c 5.22+0.31° 5.81+0.33" 6.71+0.46° 7.69+0.57° 8.79+0.66"
100 B A7t A E A BT (Table 2). 18] HZ Aol
80 ARSI 67 A/L A N2} L galbana, N. oculata
< HA7b AETe 438 F8 A Aol 247} 6.63+0.46 mm,
—_ 7.46+0.48 mm, 7.23+0.36 mm®| 3L, AFS L =7}t 974 A /L
g 40 | A= AAo] 242} 6.53£0.42 mm, 7.29+0.45 mm, 7.12+
=1
2 048 mm ©|YTk Ax Ao AR AL, 9/HALL 75
20  Hz Ao} AT ALY W} mpRAA R tlETe
0 AR E Atolof A e FolA7}t AR E QY I galbanast N.
5 8 1 14 17 oculata® 713t AR Alolol M f-2 7T A=A &gk
Day after hatching

Fig. 2. The survival of maroon clownfish, Premnas
biaculeatus in the different three feeding regimes. black bars;
experimental design A, white bars; experimental design B
and gray bars; experimental design C. Each bar and vertical
bar represent mean+SD of three replicates.
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Agaze] A4 AEEFIES £ 9 U5 BE
9 JEE vkl B 2z xpo] AR =7} 3784020
Aol ASEFARE Ahza A e 2TY
I galbana®} N. oculataS A54%d) #7138 2483 439
%3 A dAo] 27} 6.76+0.55 mm, 7.63+0.50 mm, 7.33+0.43
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t} (Table 2, P>0.05).

olele AL 3 T 5ol A% T FHE 7Y, 99,
S 7 ISR AL 6 ALY A ¥k 5
Ao = NZ2T-9 I galbanas 718 AT Alolo| M=
A7 ARHAOL, BETE N, oculata® A7 AHT
Atolell M & frofabrh I A kv 28 al AbsEET}
oNA/LE W 3} 7dH = E2T9} I galbana B N.
oculata® F7}H AP Atolol| X BT f-2A7F A=A
o} (P<0.05).

ﬁix—‘i o2 U AEEFFAE wE AJojo] 44 Aol
Ao BAQO] I galbana} N. oculatas 3 7}3F
U ATEGREE Al e il vsk
S 3 A YEFRSTH (Table 2). 3, AFol o] ARSRI®

75} sty B AEEHIAES FH/8HA &
279l A9 3AARL 6N AL, 9MA LA A 22 A%
6.76+0.55 mm, 6.63+0.46 mm, 6.53+0.42 mm% YEFLT}

O o m® o 1> rl
X,

Table 2. The growth of maroon clownfish larvae (3, 6 and 9 ind./L), Premnas biaculeatus in the presence of phytoplankton.

TL is total length of experimental fish larvae

Days after hatching

Treatments (ind./L of fish larvae) 3 5 7 9 11
TL (mm) TL (mm) TL (mm) TL (mm) TL (mm)
Control (filtered seawater) 4.21£0.11° 4.34+0.20° 5.07+0.22° 6.09+0.32" 6.76+0.55°
3ind.J/L Isochrysis galbana 4.18+0.12° 4.63+0.22° 5.99+0.34° 6.7310.52° 7.63%0.50°
Nannochlioropsis oculata 4.19+0.13° 4.56+0.23° 579+0.24° 6.57+0.39° 7.33£0.43°
Control (filtered seawater) 4.1910.18° 4.3010.17° 5.03+0.28" 6.03+0.25" 6.63+0.46™
6ind./L Isochrysis galbana 4.17+0.15° 4.54+0.26° 5.90+0.30° 6.60+0.46° 7.46+0.48°
Nannochloropsis oculata 4.18+0.16° 4.48+0.29% 5.74+0.37° 6.42+0.33° 7.23+0.36°
Control (filtered seawater) 4.20+0.14° 4,25+0.15° 4.98+0.26° 5.95+0.30° 6.53+0.42°
9ind./L Isochrysis galbana 4.21+0.19° 4.41+0.30° 5.77+0.31° 6.47+0.42° 7.29+0.45%
Nannochloropsis oculata 4.17+0.212 4.35+0.26° 5.50+0.28" 6.3310.29° 7.12+0.48°

Different superscript indicate significant difference (P<0.05).
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kT (Table 2, P>0.05).

Agsze NS AREGAE] BF U Aolo] 58

4= e AES s Y Hx Aoly ASELI}
37RAILRY 79l HEEFAEE AMSFZR] HUbelA &

2 &7} I galbana®} N. oculataS AS-4%d) A7}sh
AP A Y T8 A AEE] 42 422%, 62.2%,
55.6%%= VEFIL (Fig. 3A) Aol AF T} 670/ AS-
o= 2V} 36.7%, 54.4%, 50.0% (Fig. 3B), AFSE =7} 970 R/L
Q) Aol 4z} 34.1%, 54.1%, 48.2%2] WELS HAT
(Fig. 3C). A3 Ao =895 3704, 67/0A], 97N A/L T2
A8 2HNA 2R A5} 220 Bl st green
waterg £A8F7] Y3t I galbana®} N. oculatasS 77}
AF frddow 2 AER] FFHUD (P<0.05), 53]
ALS A7t AASEE 1 galbana s H7VE AMS UL o
AR (N, oculata F7FF9F AT JAVEE APl v
wate] FojHRoz L AEEo] BFHAT (P<0.05).
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AEAHA Hol FolAEE AL A Aol A
o|& FH3hE Aoy Hol F= g B ofg 71A)v}
H5jolof SRR 53] D A7] HolE Hese
o] FHYE Fasirh

Hoff (1996)& clownfish®] -4 AF&-ol glojA 23l & 6
o F5H 300-400 xm o] GHWoLE FF L, Wilkerson
(1998)2 clownfish & ocellaris clownfish (dmphiprion ocellaris)
= 494 de ol #F3H 3L Maroon clownfish®} clark’s
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Fig. 3. The survival percentages of maroon clownfish larvae,
Premnas biaculeatus in the presence of phytoplankton (black
bars, only filtered seawater: white bars, filtered seawater
containing Isochrysis galbana: gray bars, filtered seawater
containing Nannochloropsis oculata) with three different
larvae densities of 3 ind./L (A), 6 ind./L (B) and 9 ind./L
(C). Each bar and vertical bar represent mean+SD of three
replicates.
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clownfish (4. clarkiiy= 7-844| T34t} 3, o] Agd
A2E Maroon clownfishe H-3F A352E 200 um H 9
FEHE FE3] s, A 5Som WA LEHnols
Aaste Aol o Hled, K3 sl gElv|olE 337
shar 9d A oF 20U Aol 242t sE| Erhel WA E FES
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