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Table 1 Size comparison of female, male, and sex unidentified Amphiprion clarkii

Sexuality ) »
Items Sex unidentified
Female Male
Number 54 62 55
Length (cm)
Mean 8.76 £ 1.26° 8.32 = 1.09° 457 +1.18"
Max 11.60 11.50 8.00
Min 6.50 6.60 2.70
Weight (g)
Mean 31.59 + 14.32° 24.86 + 10.17° 4.21 = 3.19¢
Max 59.25 58.86 13.28
Min 11.01 10.23 0.63
*Different superscripts indicate significant difference (p £ 0.05).
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Fig. 1 Relationship between total length (cm) and body weight (g) of fish including female and male Amphiprion

clarkii. X = total length, Y = body weight, N = 63.
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Table 2 Embryonic development of Amphiprion clarkii

Du.rati.on Water t(Oemperature Development stage
(h : min) )
00:00 26.8 Fertilized eggs (Long : 2.53 £ 0.08 mm; Diameter : 0.94 + 0.04 mm; Egg
yolk long : 1.64 + 0.06 mm; Oil globule : 0.17 + 0.04 mm)
00:35 26.8 2-cell stage
01:00 26.7 4-cell stage
01:40 26.6 8-cell stage
02:30 26.6 16-cell stage
03:20 26.5 32-cell stage
06:00 26.5 Morula stage
14:50 26.5 Gastrula stage
19:30 26.8 1/3 of yolk was covered with blastodisc
23:50 26.7 2/3 of yolk was covered with blastodisc, and embryo appeared
27:30 26.7 All of yolk was covered with blastodisc, Optic vesicles and embryo appeared
30:30 26.7 Optic vesicles have been visible, 8 somites
52:00 26.8 Optic lens,auditory vesicle ,20 somites Heart beating have started
75:00 26.8 Embryo moved spastically and the head of embryo turned to the top of egg
95:00 26.9 Chromatophore was visible on embryo and yolk
130:10 26.9 Chromatoplasm have precipitated on eyes
152:00 26.8 Guanine accumulated on eyes
176:00 27.6 Newly-hatched larvae 4.93 + 0.06 mm

Fig. 2 Spawning behavior of Amphiprion clarkii. A,
Breeders clean the substrate together; B, Spawning
female; C, Milt oozing from male; D, Breeders take
care of the fertilized eggs.
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Fig. 3 Embryonic development of Amphiprion clarkii. A: Fertilized egg; B: Two-cell stage; C: Four-cell stage; D: Eight-
cell stage; E: 16-cell stage; F: 32-cell stage; G: Morula Stage; H: Gastrula stage; I: 1/3 of yolk was covered with

blastodisc; J: 2/3 of yolk was covered with blastodisc, and embryo was visible; K: All of yolk covered with blastodisc,

and optic vesicles and embryo were visible; L: Optic vesicles and 8 somites were visible; M: Optic lens and tail formed,

tail freed from yolk sac and heartbeat began; N: Embryo moved spastically and the head of embryo turned toward the
top of egg; O: Chromatophore was visible on embryo and yolk; P: Chromatoplasm was precipitated on eyes; Q:
Guanine accumulated on eyes; R: The time was 4 hrs. before hatching.
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Fig. 4 Egg color changes during embryonic development of Amphiprion clarkii. A: Embryonic development at DPF
1; B: Embryonic development at DPF 2; C: Embryonic development at DPF 3; D: Embryonic development at DPF 4;
E: Embryonic development at DPF 5; F: Embryonic development at DPF 7. DPF: Days post-fertilization.
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Fig. 5 Growth performance and feed schedule of Amphiprion clarkia.
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Fig. 6 The morphological changes of the Amphiprion clarkii at larval and fry stages. (A) Newly hatched larva with a
total length of 4.93 + 0.06 mm; (B) 5 DPH larva with a total length of 6.40 = 0.35 mm; (C) 10 DPH larva with a total
length of 9.68 + 0.30 mm; (D) 14 DPH larva with a total length of 12.74 + 1.56 mm; (E) 20 DPH larva with a total
length of 15.44 + 1.19 mm; (F) 30 DPH larva with a total length of 22.20 = 3.31 mm; (G) 60 DPH fry with a total
length of 30.50 + 6.42 mm; (H) 100 DPH fry with a total length of 39.18 + 5.36 mm; (I) 140 DPH fry with a total length
of 42.29 + 7.78 mm; (J) 180 DPH fry with a total length of 49.60 + 10.18 mm; (K) 200 DPH fry with a total length of
49.60 + 7.73 mm; (L) 240 DPH fry with a total length of 52.60 + 9.63 mm. DPH: Days post-hatch.
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Fig. 7 Growth of Amphiprion clarkii larvae from hatching until day 40 (mean = sd). X = total length, Y = age.
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AR ATV RIPFEARIRAVEREE N 35 - IR LRE
MEER 14 RIUWHL - RIS R Fess SR
WL 5 SRR eI LB - BEAN RS L
ML R - (R R SRS BT
fa (Frank,1996) - Ross (1978) fHZeEIZIEH TR
T2 F R £ AE I e FAE H SR B8 — B
=N A LS AR AR R v I
& A FEEER F S KA B - SRR
8 F A S AR TR R (A5, 2009) ~ #5E
g3 (A polymnus) (BR<E, 2003) ~ e [y 3%
(%%, 2005) ~ ¥pALgSEFa (A perideraion) (faf%,
2006) KHARBEEZER (A[55, 2007) LbHR - Piwe
T AEINRTIH B AEINIR ~ MR DN 2R S DN
TR B R N EBHERAE SR -

2 NSRRI 2 RIBEE (B
£, 2003; %X, 2005; f[&E, 2006, 2007; £, 2006) »
TmEhYt < JH S BAAREIR M EHh - RS2
YNEEAEINIR | - Table 3 Ry=ii 7 T AL FASZ
FEONZ AR ~ JAS - DB ST Fa i b e R T -
Horr DA Fifg 3 £ L SERF IS e iy i b e R i
£ R AREESE R TR RIS A SRE IR
FArfai eie R -

fFHEFS B i E S B P A R R 8
(ONEEHE) A R AMNAIME R AVRE] - Ry O
KNS RFENREIRN - BERZE T LR
AU EERL A= P4 (Olivotto et al., 2005) » [ #JH]
W Bl R R R LR U R Y T B
(Bailey and Houde, 1989) » [ [Lh 5 £ B SEH) 24
GRS R (Osseetal, 1997) - —f%IFEME
IR /K SRS U L PR RE R 1 RS
W¥EEFAEE (Epinepheluslanceolatus) fE7kiE 28—
29°C WHLARFRAYIFET s 19.6 hr (fal$, 1997) » &
BEEDE (E fario) FE/kifh 27.8°C WL AR IR
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Table 3 A comparison of egg diameter, incubation water temperature, hatching time and fry length among different

species of anemonefish

Egg diameter (mm)

Water

Scientific name . temp:erature ';:E;S};?r)g Fr);nlnenr:)gth References
Long Diameter Q)
Amphiprion ocellaris  2.05-2.72 0.81-1.19 28.0-30.5 150.75 4.11-4.62 Ho, 2007
1.80 0.80 27 - 28 152 - Yasir and Qin., 2007
A. polymnus 1.85-2.25 0.75-0.85 26.5-27.2 171.92 3.50-4.48 Chen etal., 2003
1.90-2.00 0.90-1.00 25-28 148 + 8 3.90 Rattanayuvakorn et al., 2005
A. perideraion 1.68-2.18 0.75-0.85 25.5-28 151.33 3.20-3.80 Hoetal., 2006
A. frenatus 2.28-233 0.79-1.20 28 +1 - 3.47 - 3.48  Chin, 2006
A. percula 2.00-2.30 1.0-1.2 25.0-29.9 152.20 3.20 Dhaneesh et al., 2009
A. akallopisos 2.01-2.10 09-1.0 27 £ 1 152.10 3.10 Dhaneesh et al., 2012
Premnas biaculeatus 1.99 + 0.03 0.88 = 0.03 27 £0.5 120- 150 3.22 Kim et al., 2007
A. clarkii 2.53+0.08 0.94 +0.04 273 %1 176 4.93 +£0.63  This study

Fs 20.17 hr (FESE, 1991) > bt faflifr falir bk
2 -3 RAFHFKIE - BRI R VE R
1 SE B S R DN LR iRe IR 7 - 8 K- Jll
P b fr s - e R - DNEsEiNRon
o R bt v DR TR R BHRL A7 - #I3 EAY
TS SR S BN - fF ARdEBRIAIN R M E
RPN - EAE /KRG TR AT - BRI A
By 490 pm [KIEELUHR 120 - 240 pm Y i e/
RUBEMIEESh A R > IR (i B P Ry 30
BB AT SRR I BT RTSIRY fEOER > (AR
B A/ INGRSE W] DA B o BEDRE AR PR/ N2
T 58 FRHg S5 f A FR D ROA NEHRBIE Vg 25 £ 450 pm
({7, 2007)~ §z Bt 25 £ 459.6 pm (BRSF, 2003)
BRI AR 466 pm AHIT - [RIELAR R A VAR
FPHUIRAHAE - FE R BRSO R B B s o =
HOREANRKEEBHE A L HABCR
(Toledo etal., 1999; Suetal., 2001) » £F 5% KiFEMHA
AHEE PR AR ES 5 REREXR
TR AL Ry 8 e AP SRR 4 - Hom
s A TR A BB > At el S i
B - FRA LERIERE 11 H5Essk
R FIRMATSE - 55 20 HERERAETTRRA
THRCH PR -

By S fu T SR PR BE T T B AR HE SE B)
FoTE > FRERE ST R v Bl ] R T R R

Bl > IrKBERERTSE IR TME AT I R EhR - ]
EHRE (54, 2009) > FEER - B ELIvkEE
HE MR > HE S E AR AR
RER O o FE R - FEREEEH (Lutjanus
erythropterus) #1158 & < S EHELF PR D B 15
A1 AR AR LA A AR > R A A
HEMIBASAER TSR AIERE - T 7 S TSIERE 3
HEZ B RAEER - Kt LIRS rEt
BT R R CR B B Al Rl vk E T3 T3
BT - A RERE A HE AR AT =R DU
ENEEICR (3, 2009)

TLEE (2012) FRRAETGSE AT Te R B L AR
5 PMF bt AR SRR LI - SR
A A et R T AR R R TR L
RIPFRER 8 Hoehk > nlie i RS R A 4h

KL 10 % DU S AT S s U By 1 22 AE0R

5% 30 HirfabitnE AHERIIRE R - BUAHZEH
R 2 B M B AHSIT - Job and Bellwood (1996) ££
TR 25 i R B RS AR B - KR 21 -
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i SCEIHIRER - (LR 3 KAY 96 % fEmnE]
Wtk 10 K (DUBERTHD 19 100 % BURTFHAAE
R R AR A IR HHFERE JJHE ) © Thresher
and Brothers (1989) f5H! » {gZEfaniRHEEITRI]
AR B RRNZIEIRE B 7 - 14 K SRl
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The Spawning Behavior, Early Development and Larviculture
of the Amphiprion clarkii

Ming-Chung Cheng, Yi-Chun Yeh and Yuan-Shing Ho"

Eastern Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

This study sought to understand the reproductive behavior and larviculture of Amphiprion clarkii in artificial
environments. Moreover, we hope that the results of this study can be used to reduce the trade in wild populations of
this species in the ornamental fish market in the future. The results showed that the adhesive demersal eggs of the
species are orange in color and ellipsoidal on the surface, with each egg being about 2.53 + 0.08 mm (Mean + SD)
in total length and 0.94 + 0.04 mm in width. The yolks were each about 1.64 = 0.06 mm long and contained several
oil droplets with an average diameter of 0.17 + 0.04 mm, and the newly hatched larvae were about 4.93 + 0.06
mm in length. In the initial larval stage, the hatchlings were first fed with rotifers. In addition, microalgae were
added to stabilize the water quality and to nourish the rotifers. The feedings should be provided consistently at the
same time. On the 20th day after hatching, a pellet diet can be provided to the fish fries. On the 180th day, the
average body length of the juveniles was 49.60 + 10.18 mm, and the band pattern and colors of the juveniles were

the same as those of adults.

Key words: Amphiprion clarkii, spawning behavior, early development, larval rearing
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