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Natural Spawning of Goldline Sea Bream Sparus
sarba in the Artificial Envirgnment and

Embryonic Development

Kim-Jung Lin, Ren-I‘VIoﬁ Chang. Chi-Yuan Liu, Yuh-Kuen Fang

Chi-Lin Chen, Cherng-Yih Juang and Jié-Yoﬁ Twu

The brood fish of Sparus sarba wh-ich were used in this experiment were artificially cultured
in ponds in Penghu area for two years. And they were shipped to an indoor»c_dncrete tank -
(5 x3x 1.2m?)in Pénghu Branch in October and November, 1986. They were trained to take
artificial feed in the tank. On the 5th of Dece;mber,-the first natural spawning was occurred
after two induced spawning injections were made. The natural spawning was last until march
14 of““l987 The effects of water temperature and sahmty to hatching were studied and the
development of embryo was observed during the spawning period. The results were as follows:

1. Two years brood fish which were cultured in earthern ponds could reach ‘maturity in that
eiivironment and also spawned naturally in the indoor spawning ‘tank. The miniaTam

biological size of this species is 25.0 cm ih total length and 280 g in body weight.

2. S sarba is a multlple spawnmg 9peues In this past spawning season they spawned since
the early of December 1986 to the March of 1987 and the total spawning penod were 97
“days. A total pumber of 41,660,000 eggs were collected and the fertilization' ratg.was
81.13%. The weight of the total number of eggs collected was 2.6 times of the weight of
total - femafe*brodd fish Which stocked and the average number of eggs spawned per unit

- of body weight of the female brood fish were 3,495,000 eggs kg. _

3. S sarba could adapt to a wide range of water temperature even in the spawning ‘season.
The water temperatute was fluctuating between 15C and 26 °C in this past spawning season
which did not affect the spawning activity significantly. .

4. Mature egg of S. sarba is transparent, floating, separdte and spl\erical‘in shape with a single
oil globule.. The diameter of the ege is between 0.92 and l..02 mm with an average of 0.95

mm.



5.  There were three terms within the spawning period. The highest fertilization rate was found
in the mid-term, then was the final term and the early term was the lowest.

6. Cell cleavage was start 52 minutes after the egg was fertilized. Four hours and 52 minutes
the embryo developed into morula stage; Six hours and 8 minutes into blastula stage; Twelve
hours and 50 minutes halfl of the yolk was covered by blastovesicle; Nineteen hours and
27 minutes black pigment appeared on the embryo and oil globule. Hatching occurred at thir-
ty-two hours and 3 mimites after fertilization with water temperature at 20.3- 24.8°C.

7. There are negative relationship between time needed for hatching and water temperature.
alt was expressed by the formula as below; )
Y=111.58-3.44X (r=-0.9777)
or
log Y =4.7866 - 2.4161 log X (r =-0.9918).

Y: Time needed for hatching (hour)
X: Wates temperature (°C)

8. Under the optimal water témperature (20°C - 24°C) hatching rate of the fertization eggs

could be as high as 90 ~ 98% and the abnormal rate could down to 2.5 - 3.9%. When water

temperature up to 24°C hatching rate dropped significantly. Eggs will unable to hatch if

water temperature above 27°C.

9. There are different hatc_hing and abnormal rate if the fertilized eggs were hatched under
different salinities. The highest hatching rate and lowest abnormal rate were found at the
salinity of 30 PPT; When salinity up to 35 PPT, hatching rate dropped slightly and abnormal

rate raised slightly; Hatching rate dropped and abnormal rate went up following the dropped

of salinity from 30 PPT. When salinity down to 10 PPT the abnormal rate almost up to

100%. Fertilization egg will not hatch when salinity down to 5 PPT.
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Fig. 2 Changes of rate of bueyant eggs (normal eggs floating on the
surface ) of Sparus sarba collected from the indoor concrete
spawning tank of 1986, 1987.
-

Bi3 SXE58> S8F% 0.95 mm ( K% 10558 )

F:g. 3 Fertilized egg. ( egg's dia. 0.95mm Time after fertxhzatlon 0:10 )
B4 2HMEHA(ZHEE2H5E)

F‘lg 4 2-cell stage (Time after fertilization, 0:52)-
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- Table 1 Embryonic development of Sparus sarba (Forsskal)

Duration . Water temp .

Time ) _ Developmental stélge
' (Hqur:min) ' (%) : '
20:50 00:00 . 203 © Fertilized egg (0.95 mm in dia.),
: ~oil globule (0.24 mm in dia.)
21:38 00:48 . 204 o Enlargement of. blastoderm
2142 0052 . 204 2 - cell stage. |
22:10 01:20 © 0206 0 4 -cell stage.
22:26 01:36 207 8 - cell stage. R .
23:08 - .02:18 - 20.9 32 - cell stage.
01:05 04:15 - 213 _ Multi - cell stage.
01:35 04:45 21.4 Morula stage.
03:58 °  06:08 \ 215 ' Blastula stage.
07:30 '110:’40 B 21.5 _ k 1 of yolk is covered with blastodisc.
09:40 12:50 21.8 '% of yolk is covered with blastodisc.
11:00 14:10 22.4 £ of yolk is covered with blastodisc,
' embryo bud appear.
11:30 14:40 22.6 Embryo formation.
13:02 16:12 23.2 ‘Blastopore closes,Kuppér's vesicle
' and optic vesicle appear.
13:45 16:55 23.5 ' Myotomes appear, 6-somite stage.
- 21255 25:05 24.3 Lens of optic vesicle formation, heart
o - pulse commences. Pulse number
90/min, myotomes 20.
22:10 | 25:20 24.3 A uditory vesicle formation and early
: motility. '

'04:53 32:03 22.9 First egg hatches, newly hatched
: ‘ larvae2.22 mm. '




BS54 (R 17N 20 55 )
Fig. 5 4-cell stage ( Time after fertilization, 1:20 ).

Be6 8KIMIM (R 1/\6F 36 5748 )

- "Fig. 6 8-cell stage (Titne after fertilization, 1:36).

E B7 32 MM ( BREGE 2 /NRE 18 54 )
‘Fig. 7 32-cell stage (Time after fertilizatior, 2:18).
8 MM (K 4/F 15588 )
Fig. 8 Multi - cell stage (Time after fertilization, 4:15).
9 EMUM(ZREANESBHE)
Flg- 9 Morula stage ( Time after fertilization, 445)
B 10 MIAEHA (ZFEEE 6 /Nr 8 ﬁﬁ)
- Fig. 10 Blastula stage ( Time after fertilization, 6:08 ).

‘_ﬁ 12570 ( blastophore ) BASH » Kupper's vesicle RARM ( optic vesicle ) HiE 216 /BE
55 S B BZE ch ot e DA B > B S 6 o 19 /NBF 27 ﬁ%?‘f/ﬁiﬁx’ﬁﬁ?@:@@%ﬁ@ £ 12 BeEiE
ZREE 21 /DR 55 538 RO BEBEED » o r 2 R BHEE o o fIE 11 — 18 o
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Bl EEBEIK /3 ( SR 10 VR 40 535 ) | o

Fig. 11 } of yolk is covered with blastodisc ( Time after fertilization,
'10:4_0 ) '

Bz FEIEMESNK 1/2 (EHE12/0 50 5 )

Fig. 12 1 of yolk is covered with blastodise ( Time after fertfglization,
12:50 )-

13 MEEENH 34 (TR 14 /]NES 105758 )

Fig-' 13 3 of yolk is covered with blastodisc ( Time ‘after fertilization,
14:10 ). ‘ .

14 EREUR (2R 14 1 40 55 )
Fig. 14 Embryo formation ( Time after fertilization, 14:40).

(5 [EOEAGA MR ECH B AR R (RN 16 /RF 12 53 )

Fig. 15 Blastopore closes, Kupper's vesicle and optic vesicle appear (b
( Time after fertilization, 16:12 ).

B 16 bt 6 M (R 16 1R 55474 )

Fig. 16 Myotomes appear, 6-somite stage.( Time after fertilization,
16:55 ). .
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17 MRRERHBEEER (ZHE19 /27 58) _
Fig. 17 Melanophores appeared on the embryo and oil globule.
( Time after fertilization, 19:27).

B 18 B AARE B ( SRS 21 /B5 55 5% ).
Fig. 18 Heart started beating- ( Time after fertilization, 21:55).

MG 258 5 5 » IRV + BETAER 20 866 + LR OB 8 90 K o B 15 545
% » B ( Auditory Vesicle ) B ; B@ERMEE 52" » fET R A IADE - £2H

H32\KF 3 0 o IRHBEE —H B AVEEE] SRR » AL B HR2EF 2.22 mmo 1
19— 24 o ’ '

B19 BUBTR > OB 90T o #8120 (B 258 5 58 )

Fig. 19 Lens of optic vesicle férmation, heart pulse commences, pulse
frequency 90/min, myotomes 20.( Time after fertilization,
25:05). : o '

20 HEREENK 2/3 » MK BIRED ( R 25 /[\BE 20 5368 )
Fig. 20 The 3 yolk is covered with embryo, Auditory vesicle formation
and early motility ( Time after fertilization, 25:20 ).

21 22 DR EINE 3/4 (THE 26 /NEE 40 5345 )

Fig. 21, 22 The % yolk is covered with embryo ( Time after
' fertilization, 26:40 ).




23 24 %81 RBHAEL FRER2.22 mm ( % 32 /R 3 E )

Fig. 23, 24 First egg hatches, newly hatched larvae 2.22 mm (
( Time after fert_ilization, 32:03 ).
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sarba hatched under various salinities.
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Fig. 26 Regressions between water temperature and incubation period.
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