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Fig. 1 (a) Wild type, (b) albino and (c,d) mottled amago salmon Oncorhynchus masou ishikawae. (c) Upper mottled 
fish is haploid-diploid mosaic (M6) and (d) lower one is diploid-triploid mosaic (MiD) . Scale bars indicate 100 mm. 
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significant difference between expected and 
observed number of each phenotype was assayed 
using by x2-test (dJ. = 1; P < 0.05) . 

At approximately 7 months after hatch, the sex of 
the progeny from mottled male was determined by 
the morphological observation of gonad with 
naked eyes, and the frequency of female and male 
in each batch was statistically investigated. 

RESULTS 

Polyploid mosaicism in mottled fish 

In the mottled amago salmon examined, six were­
female, five were male and one was unknown 
(Table 1) . Body weight and body length of these 
mottled fish were 284- 717 g (mean 561.8 g) and 
245-350 mm (314.2 mm) in females, and 113- 600 g 
(353.6 g) and 190- 325 mm (261.8 mm) in males. 
The lateral area of 11 mottled fish was 13220.0-

48273.9 mm2 (mean 31839.7 mm2). The propor­
tion of yellow skin varied among individuals (3.1-
70.7%) and was asymmetric between right and left 
side of the body in M5, M7, M8, M9, MI0, MIl and 
M12 (Table 1). 

Flow-cytometric investigation (Fig. 2) shows that 
albino (AI, A2 and A6) and three mottled fish (Ml , 
M3 and M7) are diploid (Table 1). However, haploid 
cells were detected in: blood ofM2; liver ofM4; skin 
and fin of M5; blood, skin, fin, liver and brain of 
M6; blood, skin and brain ofM8; blood ofM9; skin, 
fin and liver of MIl; and blood, skin, fin, liver and 
brain ofM12 (Table 1). Therefore, these eight mot­
tled fish were determined haploid-diploid mosaic 
(Fig. 2a) . Since triploid cells were detected in 
blood, skin, fin, liver and brain of mottled fish MI0 
(Table 1), this fish was diploid-triploid mosaic 
(Fig. 2b). The proportion of non-diploid cells was 
different in the individual polyploid mosaic fish 
and each organ (Table 1). Such a polyploid mosa­
icism is detected in both dark and yellow parts, 

Table 1 Percentage of yellow skin in each side of body surface and rate of haploid or triploid cells in blood, skin, fin, 
liver and brain of wild-type, albino and mottled amago salmon Oncorhynchus masou ishikawae 

Fish 
Pheno-type no.t 

Wild-type WI 
W2 
W3 
W4 
HI 
H2 
H3 
H4 

Albino Al 
A2 
A3 
A4 
AS 
A6 
A7 
AS 

Mottle Ml 
M2 
M3 
M4 
M5 
M6 
M7 
MS 
M9 
MI0 
Mll 
M12 

Year­
class 

2000 
2001 

2002 
2001 

2000 
2001 

2000 
2001 

2000 

2001 

Sex* 

F 
F 
M 
M 
F 
F 
M 
M 
F 
F 
F 
M 
M 
M 
M 
M 
F 
F 
U 
F 
F 
F 
F 
M 
M 
M 
M 
M 

Yellow skin 
(%) 

Left Right 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0-
o 0 
o 0 

100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 

29.0 32.0 
14.9 15.9 
40.S 37:2 

5.S 16.7 
69.7 70.7 
o 3.1 

13.3 2.6 
30.7 17.S 
29.3 52.S 
23.0 14.7 
12.2 4.9 

Blood 

o 
o 
o 

o 
o 

o 

o 
11.6 
o 
o 
o 
9.1 
o 
4.1 
2.3 

(1.7) 
o 

3S.7 

Haploid (or triploid) cells (%) 

Skin Fin 

Dark Yellow Dark Yellow Liver 

o 
o 
o 

o 

o 
5.1 

36.4 
o 

50.0 

(1.7) 
32.9 
o 

o 
o 

o 

o 
10.7 
33.1 
ND 
o 

(29.6) 
15.6 

4.9 

o 

o 

13.0 
19.6 
ND 

(0) 
ND 
29.S 

ND 
o 

ND 

- I 

o 
39.4 

(6S.4) 
43.2 
o 

ND 

ND 

ND 

ND 

59.0 
o 
9.9 

ND 

(11.3) 
57.6 
34.S 

Brain 

o 

o 

o 

o 

o 
o 
7.5 

ND 
21.2 

(31.6) 
o 

26.S 

Ploidy 
estimate 

2n 
2n 
2n 

2n 
2n 

2n 

2n 
In/2n 
2n 
In/2n 
In/2n 
In/2n 
2n 
In/2n 
In/2n 
2n/3n 
In/2n 
In/2n 

tA, Albino; H, hybrid fish between wild-type and albino; M, mottled; W, wild-type. ' F, Female; M, male; U, unknown ; ND,1-10 data due 
to failure of measurement. Parentheses means percentage of triploid cells. 












