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Fig.1 Feed supply and water management schemes in larval rearing of Premnas biaculeatus.
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Fig. 2 Relationship between body length (X) and body weight (y) of Premnas biaculeatus by sex, N = 132.

Fig. 3 Spawning behavior
of Premnas biaculeatus. A:
Brooders clean the substrate
together;  B:
female; C: Ejaculating male;

Spawning

D: Brooders take care the
fertilized eggs.
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Fig. 4 Embryonic development of Premnas biaculeatus. A: Fertilized eggs; B: 2-cell stage; C: 4-cell stage; D: 8-cell
stage; E: 16-cell stage; F: 32-cell stage; G: 64-cell stage; H: Morula stage (m); I: Blastula stage (g); J: All of yolk was
covered with blastodisc, optic vesicles (ov) and embryo appeared; K: 8 somites (s) appeared; L: Auditory vesicles (av)
formed; M: Optic lens (ol) and tail formed, tail freed from yolk sac; N: Heart-beat began and heart rate: 96 ~ 114
time/min; O: The head of embryo turned to the top of egg; P: Chromatoplasm precipitated on eyes; Q: Guanine
began on eyes (gb), and achieved the degree of coruscation; R: The time was 4:00 before hatching; S: Breakthrough
egg membrane of larval fish. b: blastomeres; bp: body pigment; ds: digestion system; em: egg membrane; ep: eye
pigment; h: hear; n: notochord formation; og: oil globule; ps: perivitelline space; tb: tail-bud; y: yolk.
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Fig. 5 Egg color changes during

embryonic

Premnas

DPF ; E:
for 5

development  of

biaculeatus. A:
Embryonic development for 1
DPF; B: Embryonic development
for 2 DPF;
development
Embryonic development for 4
Embryonic development

DPF;

C: Embryonic
for 3 DPF; D:

F:  Embryonic

development for 6 DPF. DPF: Day
post-fertilization.

Table 1 Embryonic development of Premnas biaculeatus

Duration

Water

(h:min) temperature (C) Features
00:00 27.0 Fertilized eggs (Long: 1.§1 + 0.09 mm; Diameter: 0.79 = 0.03 mm; Egg yolk
long: 1.25 = 0.09 mm; Oil globule: 0.16 = 0.03 mm)

00:35 27.0 2- cell stage

01:05 26.8 4- cell stage

01:50 26.8 8- cell stage

02:25 26.8 16-cell stage

03:05 27.5 32-cell stage

03:40 27.5 64-cell stage

05:00 27.7 Morula stage

11:20 27.7 Gastrula stage

20:00 27.5 All of yolk was covered with blastodisc, Optic vesicles and embryo appeared

23:00 27.5 8 somites appeared

26:40 28.0 Auditory vesicles formed

33:10 28.0 Optic lens and tail formed, tail freed from yolk sac

37:50 28.0 Heart-beat began and heart rate: 96 ~ 114 time/min

41:20 28.5 The head of embryo turned to the top of egg

50:00 27.0 Chromatoplasm precipitated on eyes

69:00 27.0 CGourirSuCr:;:iokr)]egan to accumulate on eyes, but not to achieve the degree of
100:00 27.0 Guanine accumulated on eyes, and achieved the degree of coruscation
144:30 27.0 Hatching, 3.64 = 0.31 mm in total length
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Fig. 6 The morphological changes of the Premnas biaculeatus at larval and fry stages. A: Newly-hatched larva, 3.64
+ 0.31 mm in total length; B: 1 DPH larva, 3.94 + 0.14 mm in total length; C: 2 DPH larva, 4.04 + 0.19 mm in total
length; D: 3 DPH larva, 4.38 + 0.31 mm in total length; E: 4 DPH larva, 5.14 + 0.19 mm in total length; F: 5 DPH
larva, 5.40 = 0.21 mm in total length; G: 6 DPH larva, 5.72 + 0.35 mm in total length; H: 7 DPH larva, 5.98 + 0.51
mm in total length; I: 8 DPH larva, 6.14 + 0.40 mm in total length; J: 9 DPH larva, 6.71 = 0.43 mm in total length; K:
10 DPH larva, 6.71 + 0.35 mm in total length; L: 13 DPH larva, 7.20 + 0.50 mm in total length; M: 15 DPH larva,
8.24 £ 0.76 mm in total length; N: 20 DPH larva, 8.60 = 1.04 mm in total length; O: 25 DPH larva, 8.88 + 0.64 mm
in total length; P: 30 DPH fry, 9.88 + 0.97 mm in total length. DPH: Days post-hatch.
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R KIEAERHLE B S E R P BN ok -
AEEL 150 HEFAEYING - B A/ N 120 ~
240 pm i MR EEA)E > DU ERAF f 4040
BPRAY) - EmEh iRy 5 ~ 10 8/ ml > RIE
Mg R A g el L 65 /NRFR EHIEL -

s - Beiess 2 H (Fig. 6 C)  fFfaE Rk
4.04 £ 0.19 mm - JEERAY R EEZHNEBIAARGIN 5 17
BEBSHARTETE N - BeksE 3 B (Fig. 6
D) fffasf 4.38+0.31 mm - JEE]EIFEEEAR -
W% 5E 4 H (Fig. 6 B) > fFAAZRE 5.14 £ 0.19
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% 5 H (Fig. 6 F) > fffa%f 540+0.21 mm -
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Fig. 7 Spine-cheek development of Premnas biaculeatus. A: 70 DPH, 23.45 + 2.53 mm in total length; B: 80 DPH,
25.71 £ 2.58 mm in total length; C: 120 DPH 32.95 + 2.42 mm in total length; D: The spine-cheek of brooders.
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Fig. 8 Growth of Premnas biaculeatus larvae from 0 to 40 DPH (mean =+ sd).
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Table 2 Morphometry of Premnas biaculeatus larvae

Unit: mm
Age Total Standard Head Eye Snout  Lowerjaw  Preanal  Body depth at
(DPH) Length length Length Diameter Length length Length pectoral-fin
Preflexion
0 3.64 3.48 0.94 0.39 0.20 0.48 1.72 0.39
1 3.94 3.74 1.12 0.42 0.25 0.51 1.75 0.65
2 4.04 3.85 1.16 0.43 0.29 0.56 1.85 0.76
3 4.38 4.08 1.38 0.49 0.36 0.64 2.08 0.93
4 5.14 4.59 1.56 0.53 0.47 0.68 2.49 1.13
5 5.40 4.59 1.66 0.56 0.48 0.76 2.58 1.19
6 5.72 4.79 1.74 0.57 0.51 0.80 2.74 1.32
Flexion
7 5.98 4.86 1.78 0.60 0.52 0.82 2.81 1.40
8 6.14 4.94 1.87 0.61 0.52 0.87 2.87 1.48
9 6.71 5.34 1.98 0.65 0.54 0.96 3.10 1.60
10 6.71 5.32 1.95 0.67 0.53 0.94 3.06 1.58
Postflexion
13 7.20 5.64 2.03 0.70 0.55 0.97 3.29 1.81
15 8.24 6.57 2.22 0.79 0.56 0.62 3.81 2.23
20 8.60 6.80 2.34 0.82 0.53 0.73 3.90 2.27
25 8.88 7.00 2.38 0.85 0.51 0.62 4.11 2.45
31 9.88 7.65 2.60 0.91 0.56 0.69 4.44 2.63
Juvenile
41 12.90 9.87 3.09 1.09 0.66 0.78 5.78 3.47
50 14.78 11.80 3.77 1.28 0.84 0.89 6.99 4.26
60 17.97 13.96 4.51 1.52 0.93 1.15 8.36 5.27
70 23.45 18.05 5.74 1.83 1.00 1.29 10.28 6.62
80 25.70 20.28 6.43 2.04 1.19 1.54 11.27 7.73
90 26.50 21.67 6.81 2.1 1.29 1.70 13.00 7.74
120 32.95 25.95 7.83 2.48 1.39 2.00 15.13 10.50

(Preflexion) ; (2) F XA LJEHE (Flexion) ;
() FE AR LR (Postflexion) k2 (4) HEfa
] (Juvenile) - (L 0 ~ 6 HZRTRHRANS LJERT
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EAFFE ARG FIERTY > FEEER LR H A gk
FEER B SR - FROFKRE S B WY R - 25 15
H - =&k 824 +0.49 mm - §E5EIERAT LG
-5 31 HERER 9.88+1.48 mm ZHIHL

RV 2.71 {5 - BRAGHE AFESIY -

FRIHE RS B e DA SR AR S
EFOREMHEBRMRLLOIR L - WREERER - T
AER e BER UK IR B ERTR S
fEER AP E R Bl 2 R LEEAN Fig. 9 R - B
% — P B R AR R AR - IR K
TEERT RS =500 FERRAT 5.0 mm RREF|E
KHBIZ SRR 10 mm BRERERNEH] > &
BRIVEBNVAE - f2EAIR2RAY 10.0 mm K
IR A BRI E AR 1SN - EARHESE N
WPE AR - MR KRS 3 EERAIE
" mEEER 3.64 + 031 mm KBERGH
B &R 10 mm RpREEMLEI AR -
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Fig. 9 Some body proportions of Premnas biaculeatus as percentages of total length, standard length (SL), head
length (HL), eye diameter (ED), snout length (SnL), lower jaw length (LJL), preanal length (PAL), and body depth at
pectaral-fin (BDP).
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Fig. 10 The growth of gape height in Premnas

biaculeatus.
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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 temperature H.atchlrr:g Fry length Remarks
Long Diameter C) time (h) (mm)
A . 2.05-2.72 0.81-1.19 28 - 30.5 150.75 4.11-4.62 Ho, 2007
mphiprion
ocellaris 1.80 0.80 27-28 152 — Yasir and Qin, 2007
1.85-2.25 0.75-0.85 26.5-27.2 171.92 3.50-4.48 Chen, 2003
A. polymnus
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 Ho etal., 2006
A. clarkii 2.90-3.20 1.10-1.30 26 — 3.90-4.70 Chai, 2005
A. frenatus 2.28-2.33 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 0.9-1.0 27 £ 1 152.10 3.10 Dhaneesh et al., 2011
1.99 £ 0.03 0.88 +£0.03 27 £0.5 120-150 3.22 Kim et al., 2007
Premnas
biaculeatus 1.81+£0.09  079+0.03  273+1 144.30 3.64 £0.31 This study

(], 2007) ~ 5 S ZE A SR~ FAR Ry 2.90 ~ 3.20
mmfg 1.10 ~ 1.30 mm (2%, 2005) K P
228 ~233 mmJg 0.79 ~ 1.20 mm (£%, 2006) ~ 235
INF (A percula) SEHE - 5 2.00 ~ 2.30 mm
K 1.0 ~ 1.2 mm (Dhaneesh et al., 2009) &ERT5E
ZEfa (A akallopisos) SEHE ~ K 2.01 ~ 2.10
mm J% 0.9 ~ 1.0 mm (Dhaneesh et al., 2011) %%
FEININAR AR /| BRI 25 FRY IR E R R AL
BEATHE - 5% 1.68~2.18mm K 0.75~
0.85 mm (fa[<5, 2006) - FST LA RINIRBEESE
SR > 5518 1.80 mm Kz 0.80 mm (Yasir and
Qin, 2007) (Table 3) «

SRR R B - B S f A DN B
JRIRAE 25 ~30°C » SZREIRAEIKIRL 27.3+1C LA E
e 144.5h Bl FER Kim (2007) fEEREIRS S
AT 2 f G 3 R B - JKIRAE 27.0
+0.5C WHLIFREIFTE 150 h - JRAE/KIR G N
AHZERH LT R4 6 h - 55 - IRBERSE ALK
8 28 ~30.5°C &y 150.75 h b (fa], 2007) ;
PSR AAE /KR 26.5 ~ 27.2°C T#9 17192 h
b BB FAEZKIE 25.09 ~29.9C R4 152.20
h §%{t, (Dhaneesh et al., 2009) KiRTSiEZEATIEK
# 27+1°C T# 152.10 h §%{ (Dhaneesh et al.,
2011) AT WL K (Table 3) -
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2007) - B SE A BTG - RESUKR
B 25+ 1C W LS ERSE 7 RIFL -

= FEE
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R 2 BiAE R 2RS4 S mim Sr AR AEY) 5 (RS
WEAF AR 8 h Wil E NGk frE
(fa1, 2007) ; BLBEG L FAAERLIR 14 h BRAGT EE
@ 0 MIAE 4 h BEHIE AL GREFET PREE,
2003) - HEERRH AR R ST AR S 50
S BB A - TR AR R R IR
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ABSTRACT

Spinecheek anemonefish (Premnas biaculeatus) belongs to the subfamily Amphiprioninae of family
Pomacentridae. During 365 days of observations from January 01 to December 31, 2009, the clownfish ovulated
25 times and produced 800 ~ 3000 eggs each time. These adhesive demersal eggs were orange with ellipsoidal in
shape, and were 1.81 £ 0.09 mm long and 0.79 + 0.03 mm in diameter. The yolks were about 1.25 £+ 0.09 mm
long and contained several oil droplets were 0.16 £+ 0.03 mm in diameters. It took 144 hours to hatch as sea water
was controlled at 27.7 £ 0.8 °C and 32.5 £ 0.5 psu. The newly hatched larvae were 3.64 £ 0.31 mm in total
length and phototactic. The phototaxis lessened as they grew. Larvae were fed with rotifers (Brachionus
plicatilis) from one to six days post-hatch (DPH). On seven DPH, copepod was supplemented and its amount
was gradually increased until it totally replaced rotifers on 10 DPH. On 20 DPH, larvae were 8.24 + 0.76 mm in
total length and could be fed with pellet feed.
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