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Table 1 Identification numbers of parental fishes, treatment for inducing triploids, and sex ratios in control and 
triploid progeny in different rearing experiments 

Rearing condition 

Exp. Female Male Progeny (months) Sex of progeny . 
# # # Treatment group 0-6 6-End* Female Male Female (%) 

1 1 1 650 kg/cm2, 6 min 3N Separate Communal 14 49 22.2 
2 1 2N 13 53 19.7 

2 3 2 - ISC, 90 min 3N Communal Separate 13 16 44.8 
2Nt 23 9 71.9 

tMisinduced diploids occurred following cold shock treatment fo r inducing triploids. 
lAt the age of 35 months after hatching in Exp. 1 and at 23 months after hatching in Exp. 2. 

MATERIALS AND METHODS 

Broodstock and induction of triploids 
j 

Barfin flouh der (three females, identification No. 
1- 3, age 3+,505 mm mean total length; two males, 
identification No. 1- 2, age 3+, 440 mm mean total 
length) were transported from the Hokkaido Insti­
tute of Mariculture, Shikabe, Hokkaido to the 
Hokkaido Central Fisheries' Experimental Station, 
Yoichi, Hokkaido, and were reared in a 4 kL tank. 
Fertilized eggs were obtained by artificial fertili ­
zation. 16 In Experiment (Exp.) 1, triploids were 
induced in fertilized eggs obtained from a cross 
between female #1 and male #1, by pressure shock 
(0.650 N 1m2, 6 min duration) at 6 min after fertili­
zation. To produce control diploids, eggs from 
female #2 were inseminated with sperm from male 
#1 (Table 1). In Exp. 2, triploids were obtained from 
the cross between female #3 and male #2 by cold 
shock (-1.5°C for 90 min) starting at 7 min after fer­
tilization, according to the technique described 
previously. IS Misinduced diploids (specimens that 
did not become triploids but developed as dip­
loids) occurred from the cold shock treatment and 
were used as control diploids in this experiment 
(Table 1). 

Rearing conditions 

In both experiments, embryos of control diploids 
and triploids were incubated in different polycar­
bonate tanks (100 L) at 8- lOoC. Rearing water tem­
perature was gradually increased up to 14°C by 
55 days post hatching (dph) and was maintained 
until 120 dph. Hatched larvae were fed with rotifers 
between 9- 55 dph and Artemia nauplii between 
20-75 dph, which were enriched with docosa­
hexaenoic acid by Marine Glos (Nisshin Mari­
netech Co, Yokohama, Japan). From 65-175 dph 

(-6 months after hatching), fish were fed with a 
commercial diet (Marubeni Nisshin Feed Co, 
Tokyo, Japan) three to four times per day. From 
6 months, fish were fed with a commercial diet 
twice a day and were transferred to different tanks 
with larger volumes depending on their age and 
growth. Fish were reared under natural water tem­
perature ranging from 4.5°C in winter to 23.8°C in 
summer. 

In Exp. 1, fish were reared under separate condi­
tions from the age of 0 to 6 months. At 6 months, 
diploids (n = 140) and triploids (n = 130) were 
sampled to be tagged individually, and then mixed 
in the same tank until the end of experiment 
(35 months) (Table 1). In Exp. 2, triploids and mis­
induced diploids were reared communally in the 
same tank from 0 to 6 months. At 6 months, dip­
loids (n = 33) and triploids (n = 33) were tagged 
individually, and then each ploidy group was kept 
in different tanks until the end of experiment 
(23 months) (Table 1). 

Ploidy determination 

At 6 months, the ploidy of fishes was flow­
cytometrically determined by measuring the rela­
tive DNA content of blood cells. A blood sample 
was taken from the caudal vein of each individual 
with a syringe, and then fixed with 70% ethanol. 
Further preparation for the measurement proce­
dure was done according to a previous study. IS 

Observation of sex ratios 

In Exp. 1,63 diploids and 66 triploids were sampled 
and their gonads were examined at 6 months. In 
Exp. 2, gonads of all survivors were dissected at the 
end of experiment. Sex was examined by observing 
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