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Egg stripping and Egg incubation Temperature in
Cultivation of Spotted Halibut, Verasper variegatus

Norihide TakanasHr*', Osamu MuraTa*', Nagaharu KaMESHIMA*',

Shigeru Yapa*', Kazou Uepa*', and Hidemi Kumar*?

Eggs ovulated naturally at 10°C were stripped from cultured spotted halibut broodfish of different
ages. Eggs from 2- and 3- years old broodfish having 1-2kg in body weight (BW) showed very low
quality and no hatching was observed. In contrast, 52,000 of fertilized eggs were obtained from 4-
years old broodfish having over 3kg BW, although ovulation and/or egg development were scarcely
recognized in the lighter ones. The fertilized eggs have a mean diameter of 1.66+0.02mm and only
40% of them reached at the embryo-formation stage, but most of these developing eggs hatched out
normally. In addition, a superior hatchability was achieved at 12°C, when the fertilized eggs were
incubated at 12, 14, 16, and 18°C. These results suppose that 4-years old broodfish, which have
over 3kg BW, are available for egg stripping and that the suitable water temperature for the egg in-

cubation is near 10-12C.
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Fig. 1. Changes in water temperature in broodstock tanks.
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Fig. 2. Changes in water temperature in incubators.
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Table 1. Biological characteristics and egg-stripping performance of 2-years old broodfish

Fish no Total length Body weight NSE*' NBE* FR*’ Egg diameter
: (cm) (8 (x10°eggs)  (x 10° eggs) (%) (mm)
1 38.2 1,240 ND*4 0 - ND
2 38.0 1,010 ND 0 - ND
3 34.7 788 ND 3.0 - ND
4 34.6 840 ND 0 - ND
5 34.2 923 ND 5.0 - ND
6 36.8 898 ND 0 - ND
7 354 920 ND 1.0 - ND
8 39.0 1,140 ND 0.5 - ND
9 38.6 1,020 ND 0 - ND
10 39.8 1,275 ND 2.0 - ND
11 354 862 NO*’ - - ND
12 33.0 750 ND 0.5 - ND
13 40.0 1,335 NS - - ND
14 36.8 980 ND 0 - ND
15 389 1,020 ND 0 - ND
16 38.0 935 ND 1.7 - ND
17 35.6 905 ND 2.0 - ND
18 37.0 950 ND 25 ° - ND
19 37.0 970 . ND 0 - ND
20 40.5 1,148 ND 03 - ND
21 403 1,289 ND 5.5 - ND
22 39.9 1,360 ND 0.3 - ND
23 374 1,035 ND 8.0 - ND
24 36.2 952 ND 27.0 - ND
25 39.4 1,110 ND 3.2 - ND
26 37.6 1,090 NO - - ND
27 344 845 ND 32 - ND
28 35.0 887 ND 0.5 - ND
29 32.0 660 ND 0 - ND
30 40.4 1,145 ND 1.6 - ND
31 38.0 1,090 ND 0 - ND
32 41.6 1,305 ND 32 - ND
33 354 920 ND 0 - ND
34 38.0 910 ND 1.8 - ND
35 34.8 768 ND 0 - ND
36 41.8 1,350 ND 1.5 - ND
37 36.0 940 ND 2.0 - ND
38 36.6 910 ND 0 - ND
Mean + SD 37.3x24 1,013+179 - 2.244.7 43.1£1.3*° -
Total - - - 76.3 - -

* Number of stripped eggs.

*2 Number of buoyant eggs in stripped eggs.

*3 Fertilization rate of buoyant eggs.

** Not determined.

*> Not ovulated.

*6 Value based on fertilization rates of pooled buoyant eggs obtained respectively from no. 1-18, no. 19-35, and no.
36-38 of the broodfish.
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Table 2. Biological characteristics and egg-stripping performance of 3- years old broodfish

Fish no Total length  Body weight NSE*' NBE*' FR*' Egg diameter
) (cm) () (x 10° eggs)  (x 10° eggs) (%) (mm)
1 42.8 1,180 NO*! - - ND*T
2 418 1,320 NS - - ND
3 43.0 1,480 ND 9.0 0 ND
4 442 1,480 ND 0 - ND
5 42.8 1,435 ND 0 - ND
6 42.6 1,460 ND 0 - ND
7 40.3 1,245 ND 0 - ND
Mean + SD 42.5+1.2 1,371+123 - 1.8+4.0 - -
Total - - - 9.0 0 -

*! Shown in the footnote of Table 1.

Table 3. Biological characteristics and egg-stripping performance of 4-years old broodfish

Fish no Total length  Body weight NSE*' NBE*' FR*' Egg diameter

: (cm) ®) (x 10’ eggs)  (x 10° eggs) (%) (mm)

1 55.0 4,190 365.0 113.0 100 1.63

2 53.0 3,490 231.0 71.0 100 1.63

3 52.9 3,370 287.0 114.0 78.0 1.65

4 53.5 3,200 128.8 57.6 100 1.68

5 55.4 3,140 56.7 29.5 45.5 1.70

6 524 3,120 291.2 103.2 100 1.68

7 50.0 3,080 304.0 80.0 96.8 1.66

8 53.0 3,050 162.6 7.4 45.0 1.66
9 51.0 2,905 136.0 0 - -

10 51.8 2,830 50.8 44 16.7 1.65
11 50.6 2,075 244 0 - -

Mean + SD 52.6+1.7 3,132+508 185.2+116.9 52.7+46.4 62.0+41.9 1.66+0.02

Total - - 2,038 580.1 - -

*T Shown in the footnote of Table 1.
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Table 4. _Survival and hatchability of fertilized eggs obtained from 4-years old broodfish

No. of replicates Survival (%)*' Normal Malformed Dead
- OLTep 2 DAF* 3 DAF larvae (%)** larvae (%)* eggs (%)**

1 ' 95.5 45 0

2 88.0 4.0 8.0

3 59.5 349 48.0 24.0 28.0

4 100 0 0

5 66.7 8.3 25.0
Mean + SD - - 79.6+21.8 82493 12.2+13.5

*T Fertilized eggs obtained from no. 1-4 of the broodfish (see Table 3) were pooled and then 37,800 eggs of them
" were incubated at 10°C until the embryo-formation stage (i.e., 3 DAF).
*2 Days after fertilization.
*? The eggs at the embryo-formation stage were equally divided into 5 replicate groups and then were incubated at
10°C until hatching occurred. Percentages of hatched larvae and dead eggs on the eggs were listed in each
replicate.

Table 5. Effects of incubation temperature on survival and hatchability of fertilized eggs obtained from a 4-years

old broodfish
*1 Temperature**
DAF 12°C 14°C 16°C 18°C
Survival (%)
0 100 100 100 100
1 77.2 81.8 81.8 80.8
2 58.0 59.8 59.0 59.0
3 38.6 39.6 414 454
4 36.6 36.8 39.6 43.0
5 36.6 34.8 372 40.2
6 342 - - -
Hatchability (%)
Normal larvae 28.4 16.2 154 4.6
Malformed larvae 5.8 18.6 21.8 35.6
Dead eggs 65.8 65.2 62.8 59.8

*+! Days after fertilization.
*2 Five hundred of fertilized eggs from no. 6 of the broodfish (see Table 3) were incubated at each temperature.
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