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% ¢4 8 (Chrysiptera) (2 185 f6 45 % 4
2008) » o8 e ER AR Y (R B e - {HAE
JeEtde A RE] G, 2002) - AfEEE 0 2R E A5
K SR EERRBAEIERR » IR E/K G T 5
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Fig. 1 Broodstock of Chrysiptera glauca, for male
(upper) and female (lower).
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Table 1 Body weight and body length for Chrysiptera glauca sample

Items \ Sexuality Female Male Immature
Number 17 19 24
Weight (g)
Mean 12.60 + 5.61° 18.44 + 5.74° 1.17 + 1.30°
Max 22.25 28.2 6.90
Min 3.37 9.44 0.37
Length (mm)
Mean 81.06 + 10.81° 93.49 +8.00° 37.77 £ 9.81¢
Max 96.31 107.01 72.62
Min 55.87 80.99 27.96
*Means = SD within a row not sharing the same superscript are significantly different (p =< 0.05).
25 1
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Fig. 2 Relationship between total length and body
weight of female Chrysiptera glauca. n=17.
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Fig. 3 Relationship between total length and body
weight of of male Chrysiptera glauca. n = 19.
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Fig. 4 Relationship between total length and body
weight of immature Chrysiptera glauca. n = 24.
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Fig. 5 The variation of water temperature during the

culture period in outdoor broodstock pond from March
2008 to March 2009.
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NPR BRIt ey DU SR R0 B 4 eh B e U7 =Xk 5 [
FUER  EMTT R ICEDNRTS Rt a 3R - Bef
ATEE DU - 2k (R e ey BRI f B
SUPRBEES TEEDN - AR ONRFHIEE N4 3,000 ~
8,000 FHR H B ERNR B CHIREE TEIIAL - FEINTT Ry
PakarT - MEFRVEESVE IIBAZEH & HERATHRN
ENEZEH o FE DN O £ E DIV S T Y
GUPR b3l iR B B s (R Bk - R p e
FArPETEDY - MR RS R TONR -
AR 2 R DRE L - 7 RO A o R R SR B
ON > e PERS 22 AN et 5w 2 DRy L
fllZEY) - FAAAMET TREDN TAF -

IRZ 2 B e EE RS AR B AE DN LT T
REDN > REDNAT R FRIERGB(T - HEF G DIDIRER3Z
TSR ZNGHIIETN > LIRS 2l e
HARERRAYSEREON > SSOMB LI ~ REEEE) /KT
JiAGEDN - HAVR TR B IR TR Bh AR AT A
5 [EIRF A B ONIR L SAE N S ML < )
R & OIS e S B A DA E 5 > & R BB ST
PRIGEMAY) - FER MR R T EL 27 fa e
ekl -

= AHINE G

IR BN IN IR Ry 1.18 + 0.05
mm (n = 30) ; EERE 0.53 £ 0.02 mm (n =
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mm (n = 30) - fREIHR B E AR AR I
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RGN MR HEAEA0 Table 2} Fig. 6
Fioz » ZE/KiR 27.9 + 0.3 °C RBEEA 32 ~ 33
psu | - SZKEIN.ZHMEAN Fig. 6A FiR » 52K 32
min RIEIEFEE R 2 Ml (Fig. 6B) 5 1 h 8 min
®Ey 4 M (Fig. 6C) ; 1 h 55 min &% 8 Al
iy (Fig. 6D) 5 2 h 20 minté ks 16 HUfEHEE (Fig.
6E) 5 3 h 30 minf& ks 32 HAMUH (Fig. 6F) ; 4h 25
min %k 64 HifUHH (Fig. 6G) ;5 5 h 30 minf& F3&
BEH] (Morula stage) (Fig. 6H); 10 h 21 min £ &[R
IGHEEA (Gastrula stage) (Fig. 61); 12 h 33 min {£%&
WIS 52— (Fig. 6]) 5 15 h 42 min %%
78 25 2 ONEE H IR R R (Fig. 6K) 5 20 h 30 min
“HI 14 #8457 (Fig. 6L) ; 20 h 36 min #&ARMEX
mue R~ ARSI O BN /3 (Fig. 6M);29 h
15 min 20 MEBRAA T B> # R K EET 109 ~
111 ZX/min (Fig. 6N) » IRBEGEE RS 2PN 5 35
h 54 min RI¥E KMEE OB AR - SRIE
BEm T A (Fig. 60) ; 48 h 50 min &R EE
REFEUHE (Fig. 6P) 5 63 h 24 min RIERIIR L
RRRIHR (Fig. 6Q) 5 78 h 20 min RZERINIE.L
fF#a (Fig. 6R) °
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Figure 7 By kAR .2 fr S AE 3l
PRERDAEE ~ DAEITIREEaR R IO I T 3 KRR
CVERETER o HREABRP A B 50 B
AR 3 K& DU R GIGBE IR B &t 2 P33 17
R 20.7% fuim > HR R R ERGEE M a2~
IR 6.0% R > BALAEIE R TR )P
PREFRE 1.3% fA2 o fSHET TG R ARG
B~ DI IR e B B o e, — L PR S B A
ZIFRIETFRIGEBAFE AR (p = 0.05) ¢
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Fig. 6 Embryonic development of Chrysiptera glauca. 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; I: Gastrula stage; J: 1/2 of yolk was covered
with blastodisc; K: 2/3 of yolk was covered with blastodisc; L: All of yolk was covered with blastodisc and embryo
appeared; M: Optic vesicles appeared, 14 somites 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, and achieved the degree of courscation; R: Breakthrough egg membrane of larval
fish. b: blastomeres; og: oil globule; m: morula; g: gastrula; n: notochord formation; s: somite; th: tail-bud; ov: optic
vesicle; h: heart; bp: body pigment; y: yolk; gb: guanine; em: egg membrane.
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IKZ Bt B R LA RZAN Fig. 8 Py
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RrPEBE RO SR f - BEE fF f R Rao e 1t mm - PEIRFINEE BTN - FREGESR -
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Table 2 Embryonic development of Chrysiptera glauca

Durat.ion Water Features
(h:min) temperature (C)
00:00 8.2 (ngtélzeot?oiggs; Long:1.18 + 0.05 mm; Diameter:0.53 + 0.02 mm; Egg yolk long:
00:32 28.0 2-cell stage
01:08 28.0 4-cell stage
01:55 28.0 8-cell stage
02:20 27.8 16-cell stage Pellet diets
03:30 27.5 32-cell stage
04:25 27.7 64-cell stage
05:30 27.5 Morula stage
10:21 27.8 Gastrula stage
12:33 28.1 1/2 of yolk was covered with blastodisc
15:42 28.0 All of yolk was covered with blastodisc
20:30 28.0 Optic vesicles appeared, 5 somites
29:15 28.2 Heart-beat began and heart rate : 109 ~111 time/min
35:54 275 The head of embryo turnegl to the top of egg, chromz.atophore was visible on
embryo and yolk, and the circulatory system of body fluid could be observed
48:50 27.2 Chromatoplasm precipitated on eyes
63:24 28.8 Guanine began to accumulate on eyes
78:20 27.9 Hatching, 2.64 + 0.22 mm in total length
o b HIA/INE 162~ 239 um BT -
S E5 13 K o IR SO AT
| EfEE - R LE O SRMIPaR R (Fig.
R c SE) %=k 7.06 mmi LS 18 Ko7 (Fig
2100 8F) 2% 8.51 mm > KL - BRI
T ! i JFHER > BEIRF I BRAGTRER/ NUB I - IR E] 28
o i N Kt TN AN R R
ontrol Ciliate Rotifer
- BAORLERHABIIGE » 3k TS A NI A

Fig. 7 Survival rate of larvae of Chrysiptera glauca fed
with different diets. In each trial with different letter
symbols denote treatment mean are significantly
different (p=0.05).
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Wb 3 K (Fig. 8B) CIEFEBHHITH
ZREE 294mm; 5 6 K (Fig. 8C) ZREE
3.94 mm> ERFEER A ) Rl s 55 11K (Fig. 8D)
ERFy 639 mm - SEHASRASLETRR nT IR B (0
VI - HLEFATIRERLL 150 #8E IR Ve

AR} -

F30K (Fig. 8G) £E13.50 mm - B ZEHHLE
AR Ry B K R B IR AL 2 S L R
B - fFfA%E 40 K (Fig. 8H) 25 18.10 mm » [if;
R BT BUX S s > W E IREE U HHES
ST S SEER - HRHEDY &G SREE ffiehl - 2
60 X (Fig. 81) & 26.50 mm - Jx thta2HAETN
B BRI SR R o SRR RN
e AR A B I £ L AN HAR

REEBIIAEKES 20.00 mm 745 HIF|H
300 L FRP ffERifik = 7558 Wl & H#h%
BEBIR A AT IS B 5 81+ %8 120K (Fig.



Fig. 8 Morphological changes of the Chrysiptera glauca from larva to fry stages. A: 1-day old larva ,2.67 mm in total
length; B: 3-day old larva , 2.94 mm in total length; C: 6-day old larva, 3.94 mm in total length; D: 11-day old larva,
6.39 mm in total length; E: 13-day old larva, 7.06 mm in total length; F: 18-day old larva, 8.51 mm in total length; G:
30-day old larva, 13.50 mm in total length; H: 40-day old larva, 18.1mm in total length; I: 60-day old larva,26.5 mm

in total length; J: 120-day old larva, 40.00 mm in total length.
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Fig. 9 Growth performance of Chrysiptera glauca fed with different diets.
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VIHAER BB - 1858 1 ~ 5 RAGETHR
R 2B 4 RATLURSNimgd > 25 15 KEinaddk
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10 REEEEEREER 537+0.41 mm (n=10)20
KR 2R 9.18+ 036 mm (n=10)-28 X
PdAIR A TETE - 35 REMRAEET I LISE 2%
ANTLER 40 REIEEER 17.53+1.96 mm (n=

10) ; 60 REEZEER 2644 +1.67mm (n=10) ;
120 RAEARHIESER 3494 +£2.77mm (n =
10) »
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HUZHE 4 h He RTINS EL R AR
FEk e EREHLRAN Fig. 10 s 2R
B SRR LR B R (p < 0.05) - {0
HE 25 psu (LR 80.00% Fufiefk » HACk 20 -
15 ~ 30K 35 psu 435k 78.33 ~ 75.83 ~ 75.00 k%
70.00% « FE10 B 5 psu ZAHEE T » BRHLRES
BBy 64.17 K 40.00% » 7E 0 psu FEREIIIZ
BETEL - WM TER RIS b2 iR A Fig. 11
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Fig. 10 Hatching rate of Chrysiptera glauca of

4hrs-old embryos from 32 psu into different salinities.
In each trial with different letter symbols denote
treatment mean are significantly different (p=<0.05).
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Fig. 11 Chrysiptera glauca survival rate of different

salinity of embryos from 32 psu into different salinities.

In each trial with different letter symbols denote
treatment mean are significantly different (p=0.05).
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Fig. 12 Chrysiptera glauca deformity rate of different
salinity of embryos from 32 psu into different salinities.
In each trial with different letter symbols denote
treatment mean are significantly different (p=0.05).
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Studies on the Artificial Propagation of the
Gray Demoiselle (Chrysiptera glauca)
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ABSTRACT

This study aimed to conduct experiments on reproductive behavior and larval culture of gray demoiselle
(Chrysiptera glauca) to establish aquaculture techniques on gray demoiselle farming that would reduce the
dependence of the ornamental fish industry on wild stock. The adhesive demersal eggs were colored from white
to light yellow with ellipsoidal shape. The fertilized egg was about 1.18 + 0.05 mm in total length and 0.53 +
0.02 mm in width. The yolks were about 0.68 + 0.03 mm long and contained several oil droplets. Parental care
for laid egg was observed and mainly carried out by males. Incubation period was approximately 78 h at the
water temperature of 27.9 = 0.4 °C. The newly hatched larvae were about 2.64 + 0.22 mm in length. The live
feeds at initial larvae stage were ciliate, rotifer and copepod. Microalgae were added to stabilize water quality
and to nourish rotifers. Hatching rate varied and was significant with salinity (p = 0.05). Hatching rate was the

highest (80.0%) at 25 psu, but failed at 0 psu. The deformity rate was inversed to salinity. Deformity rate was
the highest (12.5%) at 5 psu, but no deformity occurred as salinity was greater than 20 psu.

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