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Evaluation of traits of clonal lines induced by chromosome manipulation in Japanese
flounder (Paralicthys olivaceus)
II. Differences in gonadal sex differentiation and morphological development

Setsuo SAITOH*' and Tatsunari MORI**

Gonadal sex differentiation and morphological development by rearing experiment were conducted to characterize the
clonal lines in Japanese flounder, Paralichthys olivaceus. Clone fish produced by chromosome manipulation techniques
gynogenetically were artificially reared to juvenile stage and examined their sexuality and morphology. Female rates of
no. 72, 75 and 82 clonal lines were high values (70.8%, 77.8% and 88.5%) and those of no. 71, 77 clonal lines and control
group were almost 50%, but no. 83 clonal line showed the lowest rate (27.1%). Pseudoalbinism on the ocular sides of
clonal lines were slightly (0.0~6.0%) observed compared with control group (35.0%), but the ambicoloration on the
blind sides of them were recognized severely (57.5~100.0%) except the no. 82 clonal line (2.5%). Severe vertebral
fusions (abdominal region 36.3%, caudal region 53.6%) were observed in no. 83 clone fish which body proportions (body
height/standard length) were significantly different from other clonal lines. The appearance of no. 83 clone fish showed

so-called shortened trunk.
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Year Identification number
1995 G2 71 72 75 77 82 83

1997 Line Clone Clone Clone

(71) 75 (7
1998 Line Clone Clone Clone
(72) (82)  (83)
2000 Line l l l

Fig.1 Schematic diagram for the production of mitotic-

gynogenetic diploids(G2) and clones(No.71~83).

200147 |2 AL B R T SEHRBL AL TR 56 35 CTERON
S, R O A FEIZ M S B SRR & JUKER

DEBEFRMIE, 7 o— Y fEFRIZHRE L7,
Q HFHEfL D

7 ) IVKEEE IV, JKIE1SC TN AL s, 3
Hiz51d, 18COFMMEMKTY 4 —% —/NAI2L D
IKIRAE L7z WEOT LY, TUTIT, BEAEE
DEFRLRF TR OE A 1T - 720

2. A1t

70— VR A — KR, IWNERE, S
THHANE#HE L, Mot o2&50~70mmo B
THEIKMED L0 T 2V » TV AL, Ehtt &t
Gk % 77 v i CEE L 7ze TaEeE L7ztk, Eilz
A U CARBERRI D L, Z TR S MEHE R B L 72,

3. TREMIAL

100 -
90 -
80 *
70
60 4
50 4 b b
40 - "

30 a

20 -
10 1
0 T T T . T .

n 72 75 71 82 83
Clonal lines

(o]

| o
lo

Female rate (%)

Cont.

Fig.2 Female rates of clonal lines in Japanese flounder.

Different letters on histograms show groups have
significant difference among groups (»<0.05).
Asterisks indicate significant difference (p<0.05)
from theoretical 1 : 1 sex ratio by yx” test.
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Table 1 Occurrence frequency of abnormal coloration of clonal lines in Japanese flounder.

Clone Pseudoalbinism on the ocular side (%) Ambicoloration on the blind side (%)
71 0.0° 60.0°
72 5.0° 57.5%
75 2.5° 72.5°
77 2.5° 67.5°
82 2.5° 2.5°
83 6.0° 100.0°

Control 35.0° 20.0°

Data are mean + standard deviation (n=50).

Different superscripts in the same column indicate groups have significant differences among groups atp <0.05.
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Fig.3 Comparison of BH/SL and HL/SL as a morphological
characteristic of clonal lines in Japanese flounder.
Vertical bars show standard deviations of the means.
Different letters indicate groups have significant
difference among groups (» <0.05).

BH/SL: Body height/standard length ratio
HL/SL: Head length/standard length ratio
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Table 2 Vertebral number of clonal lines in Japanese

flounder.
Clone Abdominal region Caudal region
71 10.9+0.3° 26.6+0.7°
72 10.840.4° 26.0+0.8°
75 10.940.2° 24.8+1.8"
77 11.0£0.5° 26.740.5°
82 10.8+0.5° 26.1£1.0°
83 9.3+1.6" 23.742.3"
Control 10.8+0.6" 26.0+0.7°

Data are mean + standard deviation (n=70~80).
Different superscripts in the same column indicate significant differences
at p <0.05.

LS

1. Ma1E

ML (Fig. 2) &, 82AKAH88. 5% & il % 7R
L7275, 75, 72, TTRHONAIZHEAIMET L, TLRAA T,
46.2% & RFTRIX D45.5% L IZIZFEBETDH V), 3R7MTIE
27.1% &I HED IEED A E Ao T2 MEDHETIZB W
T, 70—V RHEMTHLNRE GO 5720, xf
BXOMEDILHIZ45.5% TH Y, MEHEIIZIZ1 0 1 TH

"Jf:o

| ines

Clonal

0% 20% 40%
ONormal

60% 80% 100%

BS|ight ®Severe

Degree of fusion of vertebral columns

Fig.4 Occurrence frequency of vertebral fusion of clonal lines in Japanese flounder.

Av: Abdominal vertebra
Cv: Caudal vertebra

Normal: No fused vertebra observed
Slight: Only 1 or 2 vertebral fusion observed
Severe: Over 3 vertebral fusion observed
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