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Experiments on Propagation of Red Sea Bream
Pagrus major —Breeder Culture, Natural Spawning in the
'Artifici;l Environment a.nd Hatching of Fertilized Eggs

Kim- Jung Lin, Ren-Mou Chang, Jia-You Twu and Chi_-Yuan Liu

| The brood fish of red sea bream used in this experiment were artificially cultured in a
floating cage in Da-Kuo-Yeh for two years. They were shipped in two groups to two indoor
concrete tanks (8x6x2m3) in Penghu Branch: one group on 23 November 1987, and the other
on 27 January 1988, before the spawning season. Both groups spawned naturally and
successfully. However, the two grdups differed in terms of spawning period and number of
eggs spawned. Hatching expériments were also conducted on fertilized eggs during the

spawning _pefiod. The results are summarized follows:

1. The frist group of brood fish (943:353) spawned from 25 February to 7 April, with a total of
39 spawning days. The total number of eggs collected was 20,480,000. The average number
of eggs spawned per female brood fish was 476,300. The rate of buoyant eggs was 77.10%
and the avérage fertilizwuion rate was 87.14%. The water temperature fluctuated between
15.8°C and 24.0°C during the spawning period.

2. The second group of brood fish (926:528) spawned naturally from 18 March to 8 April. The
 number of spawning days was 14 days. The total number of eggs coliect,ed was 2,350,000.
The average number of eggs sbaw‘ned per female brood fish was 90,400. The rate of
buoyant eggs was 68.23% and the average fertilization rate was 83.10%. The water -
temperature fluctuated between 19.5°C and 21.1°C during the spawning period. '

3. Effects of salinity on the hatching rate and deformi‘ty rate of fertilized eggs were tested at 0-
35 ppt (8 different groups). The best hatching rate (92.5%) was recorded at 30 ppt. and the
next (90%) at 35ppt. When the salinity was less than 30 ppt, the hatching rate decreased

gradually No hatching occured when salinity was less than 5 ppt. The hatchmg rates were |



88.0, 87.5, 80 and 71% at salinities of 25, 20, 15 and 10 ppt, respectively. In contrast,
deformity rate increased as the salinity was reduced. The deformity rates were

4.0,9.0,13.5,14.0, 91 5 and 100% at salinities of 35, 30, 25, 20, 15 and 10 ppt,
respecnvely |

4. Under the conditions of no aeration and no water running through, fertilized eggs were
hatched in different stocking densities (100 to 3,200 eggs per liter). The hatching rate was
reduced as the stocking density was raised, and the deformity rate was raised as the stocking
density was raised. In addition, the dissolved oxygen was reduced quickly as the stocking
density was raised. The hatching rates were 94.0, 83.0, 80.2, 71.2, 50.8 and 3.9% and
deformity rates were 5.3, 10.7, 10.4, 11.3, 34.0 and 100% at stocking densities of 100,
200, 400, 800, 1,600 and 3,200 eggs per liter respectively. When hatching was completed,
the amounts of dissolved oxygen in each group were 4.05, 3.98, 3.91, 3.63, 3.57,2.92 and
1.03 ppm at stocking densities-of 0, 100, 200, 400, 800, 1,600 and 3,200 eggs per liter
respectively. '

5. Effects of water temperature on the hatching rate, deformity rate and time needed for hatching
- were tested at 21°C-27°C. The hatching rates were reduced slowly as water temperature was
raised gradually, but deformity rate increased gradually also. There was a negative
rclatlonshxp between time needed for hatching and water temperature, as cxpressed by the
following formular:

Y~96 62857-2.87857- X (1=-0.99635, S=35 ppt)

] Y—100 61429-3.03214-X (r=-0.99745, S=30 ppt)
Y: Time needed for hatching (hour)
X: Water temperature (°C)
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Fig. 2 Changes in water temperature and number of eggs collected from the indoor
' concrete spawning tank of red sea bream (2 years old) in 1988 (tank B).
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Fig. 3 Hatching rate and deformity rate of the fertilized eggs of red sea bream

hatched under various salinities (0-35% ).
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Fig. 4 Hatching rate and deformity rate of = -

fertilized eggs of red sea bream hatched
under various stocking densities. (under
the conditions of no aeration and no "

water running through)
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Fig. 5 Variation of D.O. in the hatching period of
' fertilized egg of Pagrus majbr under various
stocking densities. (under the conditions of

no aeration and no water running through)
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' Table 2 Hatching of fertilized eggs of red sea bream under various stocking densities ( under

the conitions of no aeration and no water running through).

Stocking  Embryonic development D. 0. (ppm) Hatching Deformity
No density stage at 24 hours rate rate Remarks
(egg.,/ #) after fertilization Initial Final (%) (%)
1 0 - 4.50 4.05 — — (1) Salinity at
_ ‘ ' : , 35 ppt.
2 160 2/3 yolk was covered 4.50 3.98 94 5.3 (2W. T. was
with embryo - fluctuating
‘ R , between ?2.3
3 200 " 4.50 3.91 83 10.7 -26.5°C.
4 400 v ' 4.50 3.63 86.2 10.4
5 800 " 4.50 3.57 71.2 11.3
6 1,600 - " 4.50 2.92 50.8 34.0
7 3,200 " 4.50 1.03 3.9 100-

o4
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A G RAREE TR EY (BER 30 ppt )

Table 3 Hatching of fertilized eggs of red sea bream under various water temperattires

( salinity at 30 ppt ).

Salinity Water temp Dmétion of time needed.' ) " Duration of time needed" Hétchiné Def>rmity Sequence of

Date . for the fi.,rst egg to hatch for the last egg to hatch rate rete experiments
(%9) c)H Hr :min Hr :min (%) (%)

3,25 30 | 27 19:25 21:15 82 13.5 1
3,25 30 26 21:00 23:50 89.5 3.5 o
3,29 30 25 - 24:40 27122 . 88.5 8.5 i
323 30 24 27:42 | 30:18 92.5‘ 9.0 1.
48 30 23 31:08 33:16 89 14. 5 v
43 30 22 34:20 36155 92 . 14.5 v
323 30 21 36:40 40 :46 96.5 2.5 1
43 30 18.0-20.2 © 45:08 59:21 93.5 . 8.5 v
325 30 17.8-20.2 150117 54:50 90 4.5 I
329 30 18.2-21.4 44:30 47:57 '91.5 2.0 B |
3,23 30 19.3-22.5 43:05 46:24 93.0 4.5 I

Y4
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4 FTHAZTHIRTRAEE TRHY CBER 35 ppt )

Table 4 Hatching of fertilized eggs of red sea bream under various water temperatures

( salinity at 35 ppt ).

Duration of time needed

Hatching deformity Sequence of

Salinity Water temp. Duration of fime needed
Date for the first egg to hatch for the last egg to hatch rate rate experiments
(%) ccH Hr :min Hr :min (%) (%)

325 35 27 19:25 21:10 84 3.5 . [[
325 35 26 21:00 23:38 89.5 1.5 il
3,29 35 25 24:37 27:05 9.5 2.5 o
323 35 24 27:30 30:05 94.5‘ 1.0 | I
43 35 23 30:45 32:25 93.5 4.5 N
43 35 22 33:55 36:07 94.5 5.5 : I\
3,23 35 21 35:35 39:04 100 0 1
43 35 18.0-20.2 45:03 49:36 95 4.0 )\
3/25 35 17.8-20.2 49:52 54:13 92.0 2.5 T
329 35 18.2-21.4 44:24 47:02 94.0 20 I
323 35 19.3-22.5 - 42:57 44:48 93.0 1.0 1

#/
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