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An Examination of the Condition for Triploid Induction

by Cold Shock in Red and Black Sea Breams

Toshihisa ARAKAWA, Masao TAKAYA, Kiyoshi INOQUE,
Ikuo TAKAMI*, and Kaneyoshi YAMASHITA

Conditions for cold shock treatment were examined for the production of triploids of red
sea bream Pagrus major and black sea bream Acanthopagrus schlegeli. Eggs of the two
species were subjected to 5-25 minute cold treatment at 2-3 °C 1.5-5 minutes after insemina-
tion, and their hatching rates were determined. The eggs thus obtained were reared to
juveniles in 1 m® tanks and their growth and survival rates were compared with those of
non-treated eggs.

The highest hatching rate of red sea bream eggs (more than 70 %) was found for 5-15
minute treatment 3 minute after insemination. The following conditions gave the highest
hatching rates (more than 50 %) for black sea bream; 5-25 minutes treatment 1.5 minute after
insemination, 5-10 minute treatment 3 minute after insemination, and 5 minute treatment 5
minute after insenimation.

Growth rate in TL of the treated red sea bream was lower than non-treated fish till 20 days
after hatching, but became higher thereafter, while growth rate of the treated black sea
bream remained lower than non-treated fish throughout the trial period.

Survival rates of the treated fish were 40.8 % for red sea bream and 1.3 % for black sea
bream, which were lower than the rates of non-treated fish (74.2 % and 16.8 % for red and
black sea breams, respectively). Triploid induction rates were 100 9% for red sea bream and

90 9% for black sea bream.
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Fig. 2. Relationship between hatch
out rate and cold shock period in red
sea bream.
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Fig. 4. Comparison of growth and
survival rates between treated and
non-treated red sea bream.
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Fig.5. Comparison of growth and
survival rates between treated and
non-treated black sea bream.
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Fig.6. Comparison of major axis

length of erythrocyte between di-

ploid and triploid of red sea bream.
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length of erythrocyte between di-
ploid and triploid of black sea
bream.
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Tablel Judgement of ploidy based on
major axis length of erythrocyte

Red sea bream

Black sea brem

N, Axis length Judgement Axis length Judgement
1 12.7+0.72%m 3n** 9.1+0.42um 2n
2 12.9+1.01 3n 9.3+0.59 2n
3 13.1+0.69 3n 11.2+0.86 3n
q 13.2+0.46 3n 11.3+0.72 3n
5 13.24+1.40 3n 11.6+0.58 3n
6 13.3+0.69 3n 11.7+0.80 3n
{/ 13.3%+0.84 3n 11.9+0.84 3n
8 13.3+0.87 3n 11,9+0.89 3n
9 13.4+0.79 3n 12.0+0.68 3n
10 13.4+0.88 3n 12.0+0.85 3n
11 13.4+0.95 3n 12.0+0.86 3n
12 13.4+1.00 3n 12.1+0.72 3n
13 13.5+0.87 3n 12.2+0.73 3n
14 13.6+0.72 3n 12.3+0.76 3n
15 13.7+0.96 3n 12.3+1.13 in
16 13.8+0.73 3n 12.5+0.68 3n
17 13.9+0.81 3n 12.5+0.70 In
18 13.9+0.90 3n 12.6+0.68 3n
19 14.0+0.91 3n 12.6+0.89 in
20 14.0+1.10 3n 12.7+0.77 dn

* X+S.D. (n=20)

* % 2n; diploid, 3n; triploid.
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Table 2 Production rate of triploid (3n)
fry of red sea bream and black sea bream

H::fh Survival Percentage Pr:is‘-:)cft?r?
rate rate of 3n fry
(A) (B) (<) AXBYX(C)
Red sea bream
Treated 76.3%  40.8% 100.0% 31.1%
Non-treated 94.3 74.2 0 (70.0)*
Black sea bream
Treated 7.7 L3 90.0 0.9
Non-treated 85.3 16.8 0 (14.3)

* Figures in parenthses indicate the production rate of diploid fry.
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