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A IE 04 mm PEEREEMER - MECERIERER » £ERRN | WRBRAL
Wb » REBHIRESKELENES » 5 LL H.C.G. (Human Chorionic Gonado-
tropic) B3¥ » €135 Puberogen (5001 U.» HA=3t®i=# ) ~ FFEHESE (1,500 L U.
s hB(LEREE) » FRULEAEEMTER » AR AESN  BEUEGRBERE
' BEEATES 500~2001.U. NE» LIRERHSATEARE » HEQENE » M
@ 24 PEEMIIRE » IRRBMLB RN RBNAUNT B mES » EFIIZEZE 0.7 mm )
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@3 FERZERENRRAREREN
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WEMERAMT RS BEUABESE » 10 BEAEREEGKARYREERL
H2REBEES  BHESARENR A TESEINE HCGIL U. /gl ® » iy T
DRSS o ZESRHARISIR AT AR LI » BIFI SRR KT 2 4t » 3RS0
Bt L ZEAREH > HLL 60 MEZMKERLZN e WEZHEBR 254 =
BB R BAEIRUE T A B3 00 » 3 BT SR OP BB A2 o 7 PR R 2 A
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TEHR S FRARKRAKZPRIE | F2RBH EEBESHFHUERTZHER MR-
Fims s 812 REBEEERKEZMEERHEEREL 1 ARRBHAMMERESE
BRIRAKSE » WARFBAISZ2UERELERK 2 3 ARBHSHEIRRY &
th LU LBRR » BABEZBHE2A 105HERR - 4 ARBAUSER2EREX
BomTHRERE  BERK  KABNAEENHFEERE  EARBREZLCHETHE
RRBIE - BFEFE P £ A PRBRAR D HEERARIE MK ZFR » 12 ARHEER/K
REURKR  MELREFH BB RABYEZGE /N E3 AT H2EK 144cm

Table 1. The frequency and average length of one year old black sea
bream showing male phynotype in spawning season

Dec. Jan. Feb. Mar.
M* N*»* M N M N M N

Fresh water

frequency (%) 13.3 86.7 36.7 63.3 88.4 11.6 91.6 8.4

ave. length (cm) 19.93 17.01 19.31 16.94 18.80 15.53 18.82 15.06
Brackish water

frequency (%) 13.00 70.0 70.0 30.0 93.9 6.1 98.5 1.5

ave. length (cm) 17.58 15.84 17.66 15.33 17.61 14.52 17.43 15.05
Sea water

frequency (%) 26.6 73.4 83.4 16.6 100 0 98.5 1.5

ave. length (cm) 19.25 17.15 18.66 15.52 18.50 — 18.54 —

* Mature male phynotype.
** Non-male phynotype.
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Table 2. The minimum size of mature male black sea bream found
in spawning season

Dec. Jan. Feb. Mar.

TL(cm) BW(g) TL(cm) BW(g) TL(cm) BW(g) TL(cm) BW(g)

Fresh water 18.40 131.7 18.00 97.2 14.68 56.7 14.80 59.1

Brackish water 15.05 59.2 14.05 49.4 14.50 49.85 13.90 30.0
Sea water 17.60 104.5 16.10 82.2 14.46 50.9 14.50 50.9
Average 17.01 98.46 16.05 76.26 14.54 52.48 14.40 46.66

P BE 464 ILBURHEZRMAZBRNER -

B 2EEM 88 BATER 3L EBRMN > 5915 NREKE » 34151k
EHEEHS WO ERRANERA I REZINE  (BEHRMEERRY » EFH
AERK  AYELEY CEUERMAZEE  £HEER GS.1 HEHESREA T
@B R EENMERCRE  £MRER GS. 1 WREZER -

RS IERE > K 303 BARdE BIZTEL2EBRIMEN 5 1065 2kARY
HERL AWLOBRAMNERBIREZNE  BNRBERIT » EEHKE
FEHE o RABTIEEER 5 S0SZnHkfE - TRUERMACRE » £BEERG.S. 1.1
B RRA  MitE#MPrENMERIBE  £HRER G S 1. KEEL£R -

OR\Bz AT

MEERRRE LR - HIISARIIEE 045 BRI LERUMBARERS BE
EPEOHEER o R BHRS REN » RIMKRBANEARUFARKS » MRLFTF» &S
ERS R RIVT R ERBEEATER 2000LU. UL ABRPERERIBERX
RAEZREMEZ » EIRE—#&E 150,000 ¥ LUF » K&K 310,000 %7 » ZRE—K
f£ SO LAT » BRERINKRE -~ Wl ~ EHBIE - EEFAESFNAERE o RER—E

ZRHAERBRIPORBEEIOME  BXRIIWKERS > IRERE » WE—
» B L RIRINE T REER 35 0 2RI 31%» HIXRKRMWR 23% 0 B4 RK

Table 3. The frequency of &, 2, 6 ¢ in 88 samples and body
weight and gonad weight of two years old black sea bream
in spawning season

Sex 8 52" Q
Frequency (%) 59.1 34.1 6.8
Body weight, g 352.3+£50.6 355.0+68.4 472.4453.2
Body length, cm 25.2+ 1.0 25.6+ 1.3 26.8+ 1.7
Gonad weight, g 20.44 8.8 25.0+£10.8 ‘ 44 .3+£12.9
G.S.1 (C.W./B. W.X100) 6.0+ 2.4 6.9+ 1.8 9.3+ 1.9

* 5 Q testis is dominant and small ovary showed the inside slit of gonad
The data are expressed as mean+S. E. M. :
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Table 4. The frequency of &, 2, & ¢ in 303 samples, body weight

and gonad weight of three years old black sea bream in
spawning season

Sex ) 59° Q
Frequency (%) 50.5 10.6 38.9
Body weight, g 691.1+80.8 717.5+146.8 871.1+147.2
Body length, cm 28.7+ 1.7 29.3+ 2.1 30.5+ 1.7
Gonad weight, g 51.1+£12.7 40.3+ 19.1 82.8+ 31.4
G.S.I. (G. W./B. W.x100) 6.8+ 2.7 5.3+ 2.3 10.7+ 4.4

* 8 @ testis is dominant and small ovary showed the inside slit of gonad.
The data are expressed as mean+S. E. M.

Table 5. The hormone treatment and ovulation of black sea bream
during spawning season of 1980

Injection Time No. of i
B(QZ) Date ! interval eggs % xX104) F‘:‘_gttlélz(?‘)m Remark
No. Dossage (hrs) ovulated o
1.4 Jan. 27 I 2cp*+5001. U, 24.5
O 1cp+35001 U. 23.8
M 4cp+500L U. 3.6
17.0 11.0 40.0 NS**
Y 5001 U. 12.0 7.5 33.6 AS**
30.0 4.0 9.5 AS
\Y 5001 U. 30.0 10.0 6.2 NS
19.0 11.8 4.8 AS
2.0 Feb. 6 i 1,000 U, 23.5
I 1,000L U, 24.5
1) 1,0001. U. 24.0
Y% 5001 U. 19.5 8.6 20.21 NS
10.0 12.4 8.34 AS
1.5 Feb. 18 | 1,5001 U. 9.0 4.7 5.38 NS
16.0 9.6 35.83 AS
1,500L U. 20.0 2.9 0 NS
1.5 Feb. 20 I 1,000 L U. 24.5
i 1,500 L U. 25.0
il 750 1. U. 14.0 8.5 45.2 NS
30.0 20.5 16.8 NS
26.0 31.7 27.3 NS
23.0 7.2 30.8 NS
21.0 6.5 6.30 NS
0.95 Feb. 20 | 509 L U. 24.5
i 1,500 1. U. 25.0
il 750 1. U. 15.5 14.4 65.1 NS
12.0 16.1 37.4 NS
13.0 2.1 45.1 NS

* Carp pitunitary gland. ** Natural spawning. *** Artificial stripping.
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Table 5. Continued
Injection Time No. of e e
B(k\z) Date -wmﬁj- — - interval eggs (X10%) Figttglz(ao/tx?n Remark
No. Dossage (hrs) ovulated 9
1.35 Feb. 21 I 1,5001. U. 24.0
I 750 1. U. 2.5 10.0 48.6 NS
25.0
i 5001 U. 13.0 2.5 45.2 NS
26.5 6.9 21.1 NS
27.0 4.7 18.9 NS
19.5 6.6 1.82 NS
1.9 Feb. 20 1 1,5001. U. 24.5 10.0 35.8 AS
0.5
il 1,500 1. U. 22.0 1.0 42.4 AS
1.5
Jill 1,5001. U. 14.5 21.1 46.3 NS
11.0 14.6 43.43 NS
21.0 2.6 19.08 NS
23.5 12.0 2.49 NS
22.5 5.3 10.41 NS
22.0 7.12 AS
1.26 Feb. 21 0.5
1 1,500 1, U. 16.0
I 750 1. U. 16.5 10.4 44.3 NS
29.0 7.4 16.44 NS
22.5 2.3 6.8 NS
22.0 5.7 0 NS
1.2 Feb. 29 1 1,5001. U, 12.5 5.7 71.7 AS
0.5
I 750 1. U. 11.0 8.0 26.8 AS
25.0
Jill 1,000 1. U. 19.5 5.4 12.3 NS
1.7 Mar. 4 I 3,000L U. 55.0 19.2 7.4 AS
i 750 L U. 14.5 13.2 27.8 AS
i 4.5 5.9 35.7 AS

B8 20% s B S5R 6% o FRBREHBBALEARBRTEEN » FENRAER 1 ¥
FECZUBN BELZRE ERUERAHYE  HEVUTHERALRIIREE

MR AR REERN EARESN » EHRBEETLC -

ERABKRENRABEREN

EHEGATHRARTERMTHNVENEHRER R RRAEGRETE - £
PHEERNGARANER  RIBMETHEE > ATRIPERLEK > RAIIHE
BEHPELRE  BRABSRENA ) B—RRIRETS » REBEBEHRIIRK
ZRMTRE » ERUEFERE > FIAATERARMEREESKERENTHIN - 8
RENZEXRTDBREETREEEZ KRGEHE  BMFHTL > BAREER  BHtkR
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Fig. 1. Fertilization rate and mortality of black sea bream at each time of stripping.
Solid line: fertilization rate. break line: mortality.
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Fig. 2. Relationship between fertilization rate and number of eggs collected
frorn hormone treated black sea bream.

Circle: artificial stripping. Dotted: natural spawing.
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Fig. 3. Changes in water temperature and number of fertilized eggs of black
sea bream collected from concrete pond outside door in 1980.
Dotted: number of eggs. Circle: water temperature.
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Fig. 4. Changes in water temperature and number of eggs of black sea bream
collected from three indoor concrete spawning tanks in 1985.
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Fig. 5. Changes in water temperature and number of eggs of Sparus sarbe
collected from the indoor concrete spawaning tanks in 1986 and 1987.
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Fig. 6. Changes in the rate of buoyant eggs (normal eggs floating on the
surface) of Sparus sarbe collected from the indoor concrete spawning
tanks in 1986 and 1987.
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This study investigated the sex reversal, inducing maturation, ovulation and
natural spawning of the cultured black sea bream Acanthopagrus schlegeli and gold-
lined sea bream Sparus sarbe. In experiment 1, sex maturity and sex reversal were
investigated in one to three years old black sea bream which were raised in fish
ponds and in cages of bay waters. In experiment 2, artificially induced maturation
and ovulation of natural breeder of black sea bream were studied through hormone
treatment. In experiment 3, spawning patterns of two to three years old black sea
bream kept in concrete tanks were investigated. In experiment 4, spawning patterns
of three years old black sea bream and of two years old goldlined sea bream were
studied following induced maturation. The results were summarized as follows:

Experiment 1. Black sea bream is sex reversal fish, maturing as male first then
gradually changing into female. One year old cultured fish all attained complete
maturity as male. 93.2% of the two years old cultured fish still showed male pheno-
type. Among them 34.1% were in process of sex reversing; small yellowish overies
were found on the inner side of full developed testis and milky semen could be
striped out and sperm function normally. Only 6.8% of two years old cultured
fish changed to female completely. 38.99 of the three years old cultured fish changed
to female completely and the rest 61.19% still showed male phenotype but 10.6% of
them were in process of sex reversing.

Experiment 2. Induced maturity was done in the nature breeder of black sea
bream with egg diameter over 0.45mm by injecting HCG combined with carp
pituitary gland extract or HCG alone. This procedure was successful.

Experiment 3. Mature female of two years old cultured fish could spawn
naturally in outdoor concrete tank and the average number of eggs spawned per
unit of body weight was 38.5¢10%egg/kg; Those of three years old matured female
could successfully spawn naturally in indoor concrete tanks regardless with or
without inducing maturation. The spawning period could last as long as 30 to 45
days and the average number of eggs spawned per unit of body weight could reach
to 51.32X10% eggs/kg. The spawning season of cultured black sea bream in Penghu
area are from February through April and the spawning water temperature were
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between 16.1° to 24.7°C.

Experiment 4. Twenty-four females and twenty-six males of two years old
cultured gold lined sea bream breeders were stocked into an indoor concrete tank
of 5m:xX3mx1.2m in size and natural spawn was obtained in the next evening
after the second injection of HCG. The spawning period lasted as long as 97 days
with a total number of 4,166.6:< 10* eggs (31,090 grams) collected which was 2.6
times than the total body weight of female breeders. The average number of eggs
spawned per unit of body weight was as high as 349.5X 104 eggs/kg and the average

fertilizing rate was 81.139%. The spawning water temperature was between 15° to
26°C.



