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Fig. 1 Breeders of Chrysiptera Cyaﬁ
female (lower).

Table 1 Summary data for sampling Chrysiptera
cyanea
Sexuality
Items
Female Male Immature

Number 35 44 22
Weight (g)

Mean 3.58 £ 1.20° 3.53 £ 1.25* 1.13 £ 1.15°

Max 6.14 6.96 4.04

Min 1.77 1.91 0.25
Length (cm)

Mean 5.52 + 1.06 5.36 = 0.89° 3.54+1.32°

Max 7.45 7.24 5.64

Min 3.7 4.1 2.2

Means + SD sharing the same superscript in the same row
are not significantly different (p > 0.05).
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Fig. 2 Relationship between body length (cm) and
body weight (g) of female, male and immature of
Chrysiptera cyanea. X = total length, Y = body weight,
N =101.

Fig. 3 Spawning behavior of Chrysiptera cyanea.
Spawn in PVC tub (upper); Male take care the fertilized
eggs (lower).
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Table 2 Embryo development of Chrysiptera cyanea

Duration (hr:min) ~ Water temp. (C)

Development stage

Fertilized eggs (Long: 1.19 = 0.03 mm; Diameter: 0.60 + 0.01 mm; Egg

yolk long: 0.61 £ 0.05 mm)

1/2 of yolk was covered with blastodisc
2/3 of yolk was covered with blastodisc, and embryo appeared
All of yolk was covered with blastodisc

Optic vesicles appeared, 5 somites

Optic lens and tail formed, tail freed from yolk sac
Heart-beat began and heart rate : 118 ~124 time/min

The head of embryo turned to the top of egg, chromatophore was visible

on embryo and yolk, and the circulatory system of body fluid could be

00:00 25.0
00:32 24.5 2- cell stage
00:50 24.5 4- cell stage
01:24 24.5 8- cell stage
02:20 24.4 16-cell stage
03:13 24.2 32-cell stage
04:06 24.2 64-cell stage
06:49 24.2 Morula stage
10:30 24.5 Blastula stage
12:10 249
14:30 24.9
17:35 249
22:30 25.5
26:40 26.0 14 somites
30:36 26.0
34:12 26.2
39:10 26.2

observed
45:50 259
68:30 25.8
74:10 25.8

coruscation
76:50 25.8
102:40 24.9

Chromatoplasm precipitated on eyes
The original form of pectoral fin was visible

Guanine began to accumulate on eyes, but not to achieve the degree of

Guanine accumulated on eyes, and achieved the degree of coruscation

Hatched, 2.80 + 0.2 mm in total length
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f4 (Fig. 4R) -
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Fig. 4 Embryo development of Chrysiptera cyanea. A: Fertilized egg; 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: 2/3 of yolk was covered
wity blastodisc; K: All of yolk was covered wity blastodisc and embryo appeared; L: Optic vesicles appeared (ov), 14
somites (s); M: Optic lens (ol) and tail formed, tail freed from yolk sac; N: Heart-beat began and heart rate: 118~124
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 courscation; R: Breakthrough egg membrane of larval fish. a,anus ; b,
blastomeres; bp, body pigment; ds, digestion system; e, epiboly stage; em, egg membrane; ep, eye pigment; h, hear; n,
notochord formation; nc, nerve cord formation; og, oil globule; op, optic placode; ps, perivitelline space; t, tial; tb,

tail-bud; y, yolk.
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Fig. 5 The morphological changes of the Chrysiptera cyanea from larval to fry stages. A, Newly-hatched larva,
2.80 mm in total length; B, One-day old larva, 2.87 mm in total length; C, Two-day old larva, 2.98 mm in total
length; D, Four-day old larva, 3.12 mm in total length; E, six-day old larva, 3.73 mm in total length; F, Eight-day old
larva, 4.25 mm in total length; G, 13-day old larva, 7.15 mm in total length; H, 18-day old larva, 7.15 mm in total
length; 1, 25-day old larva,12.1 mm in total length; ], 35-day old larva, 15.4 mm in total length; K, 45-day old
larva,18.2 mm in total length; L, 80-day old larva, 30.5 mm.
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Fig. 6 Growth performance of Chrysiptera cyanea fed with different diets.
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Fig. 7 Hatching rate of Chrysiptera cyanea of 4hrs-old
embryos from 32 psu into different salinities. Trial with
different letter denote that treatment mean (+SD) is
significantly different (p < 0.05).

25 1

N
=]
1

—_
52}
1

—_
o
1

Abnormal rate (%)

(8]
1

o

10 15 20 25 32

Salinity (psu)

Fig. 8 Chrysiptera cyanea abnormal rate of different
salinity of embryos from 32 psu into different salinities.
Trial with different letter denote that treatment mean
(+SD) is significantly different (p < 0.05).
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Table 3 A comparison among different species of Pomacentridae of egg diameter, water temperature, hatching time

and fry length

Eggs diameter

Water

Scientific name L - temperature I—!atchmg Fry length Remarks
ong Diameter o time (hr) (mm)
(C)
(mm) (mm)

Chrysiptera cyanea 1.19+£0.03 0.60 = 0.01 24.226.2 102 2.80£0.2  This study
Amphiprion frenatus ~ 2.70+0.12  0.96 = 0.03 26.527.8 177 448 +0.14 Ho etal., 2008
A. ocellaris 2.32+0.10 0.95+0.07 280.5 150.75 4.35+0.14 Ho etal., 2007
A. perideraion 1.68 ~2.18 0.75~0.85 25.5~28.0 151.33 3.20 ~3.80 Ho etal., 2006
A. clarkii 290~3.20 1.10~1.30 26.0 - 3.90 ~4.70  Chai, 2005
A. polymnus 1.85~2.25 0.75~0.85 26.5~27.2 171.92 3.50 ~ 4.48 Chen, 2003
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Bt R RFEINEBTATE - [REIYIRE
A EMISEZERIVR - TBARZ 2OVETREE
WD E 2ERUZIR - B B BRUEIRZ RSN
e EFRCIL - SLEREE « TS
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VKR B T B B S e 2 2 SZ R IR P K
MR R 1.32 mm Bz 0.60 mm (&3, 1989) » A
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0.60 +0.01 mm GFFER » 4 (1997) F7° - ik
FERE R [R] — e (ELEK] 7 N 1 B D5 B
5o IR R R -

IR ARG R - B R I A U o
TKIEAE 25 ~29 °C - FI—fs BRI /K Mgk 4 4l
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VA R R I By 466 ~ 594 pm B 375 ~ 500
um IR DR R Ry 120 ~ 150 pm AY37K
T (F R HIHHEERL » X2 T R
Ry 200 ~230 um 2 [ > FrLLATEER LR /NS
VE Rk FH B R Ryt - AR ~ e MaRsi/ N

A Varasl
i ©

B nmiE R B - (PR
4 Rig v fiime > MRS - 7 bad B/ Mg
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65 mins (F£, 1989) ; AWFFE/RREHAHIEE - BX
LR IEE A 20 psu Bl 32 psu KF > BR(LEFR
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Experiments on the Atrtificial Propagation of Blue Devil
(Chrysiptera cyanea)
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*Institute of Marine Biodiversity and Evolution, National Dong Hwa University

ABSTRACT

This study was aimed to understand the reproductive behavior, larval culture under artificial environment of
Blue Devil (Chrysiptera cyanea) and other relevant phenomenon. Eggs were adhesive and demersal with color
white to yellow. They were ellipsoidal, and were about 1.19 £ 0.03 mm (Mean + SD) in total length and 0.60 £+
0.01 mm in width. The yolks were about 0.61+ 0.05 mm long and contained several oil droplets with diameters
ranging from 0.02 to 0.18 mm. The newly hatched larvae were about 2.80 + 0.20 mm in length. Parental care
behaviors for the ovum occurred from spawning to hatching. The parental behavior was mainly carried out by
males. Incubation period was approximately 102 h at the water temperature of 25 + 1 “C. The living feeds for
Blue Devil at initial larvae stage was ciliate, rotifer and copepod. Microalgae were added to stabilize water
quality and to nourish rotifers.

Hatching rate of fertilized eggs varied significantly with salinity. Hatching rate was the highest (97.5%) at
32 psu, but hatching failed at salinities ranging from O to 5 psu. The abnormal rate was an inverse ratio to
salinity. Abnormal rate of hatched larvae was the highest (12.5%) at 10 psu. The abnormal rate was 0 when

hatching salinity was 32 psu.

Key words: Chrysiptera cyanea, spawning behavior, early development, larval rearing
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