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Fig.4. Monthly change in proportion of ococyte stages in oogenesis.
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Fig.5b. Monthly change in gonad somatic index (GSI) of males.

Table 19. Monthly change in spermatogenesis.

Age 0~ 1+ 9+

Month 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5
Spermatogonium + + + + 4+ 4+ + + + + + + + + + + +
Spermatocyte + + + + + + 4+ 4+ 4+ 4+ 4+ o+ o+
Spermatid + + + + + + 4+ 4+ + + + + +
Sperm + o+ + + o+ + + + + 4+ + + + 4+
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Table 20. Body size of parental hirame flounder at the beginning (1991 March 1)
and end (1991 June 17) of the natural spawning experiment.

Spawning Beginning End
Sex Number
group Body weight Total length Body weight Total length
g M g mm

A by 3 1,020£127.5" 46513 0 1,167+114 7 479+11 8
¥ 1 3,340 640 2,900 645

B 3 3 1,007+18 9 456=+2.6 1,093+47.1 460*4 5
2 1 3,120 650 2,920 650

C ) 8934156.9 432*17.0 967+132.0 438+15.8
$ 1 3,120 643 2,820 650

D fy 3 8931126 8 440=17 0 953+68 .0 449+16.5
+ 1 2,560 565 2,380 570

1: Average T standard deviation

Table 21. Spawning period, number of eggs spawned and rate of survival at the em-
bryonic stage in each group in the natural spawning experiment.

Spawning Spawning Number of Total Number of? Proportion® Proportion®
days number of eggs spawned of of eggs
eggs eggs per 1 kg eggs with embryos

group period spawned spawned  body weight tloated developed
x 10 x10° % %
A 3/22 ~ 6/ 8 62 10,030 3,459 16.2 29.3
B 3/22 ~ 6/12 53 11,579 3,993 235 49 9
C 3/29 ~ 6/16 53 10,166 3,631 176 307
D 3/23 ~ 6/10 61 8,180 3,408 329 53.1

1: Total eggs/body weight of maternal fish (weight in June 17)
2 : Floated eggs/spawned eggs
3 : Embryos developed eggs/floated eggs
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Table22. Body size of parental hirame flounder at the beginning (1988 Dec.27) and
end (1989 June 30) of the natural spawning experiment.

Spawning Parental TL or BW (Average £ SD)

Sex Number
group cross eginning End

E GIT XN ¢ 3 15 TL(mm)  418% 152 423+ 139

BW(g) 815+100.6 799t 840

% 5 TL 496+ 151 537+ 140

BW 1424£ 750 2004+227 6

F NIXN$% ) 15 TL 385+ 19.0 396+ 19.1

BW 634+ 87.5 716+ 91.3

2 5 TL 511+ 18.8 537+ 18.8

BW 1510£132 .2 1778+229 .7

Table23. Totals and performance in embryonic development of hirame flounder
eggs, obtained throughout the natural spawning experiment.

Spawning Parental Total Number  Proportion® Number  Proportion®
number of of of of eggs of eggs
eggs eggs eggs with embryos with embryos
group Cross spawned floated tloated developed developed
x10° x10° % x10° %
E GIT XN % 22,086 17,748 80.4 9,941 56.0
F NEIXN$ 18,828 10,249 54 4 5,134 50 1

1: Floated eggs/spawned eggs. 2 : Embryo-developed eggs/floated eggs
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Fig.8. Daily (above) and consective ten day (below) totals of eggs spawned, the
latter indicating embryonic development; in spawning group E of gynogenetic
males with normal females (left) and spawning group F of normal males with
normal females (right). A, total eggs spawned; B, number of eggs floated; C,
number of eggs with developed embryos.
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Table25. Length and weight measurements of females and males in the cloned
group (53 HETCL($5 + $ 1)) during the growth experiment.

Days of age Group Female Male

Date n = 60 n = 28 n = 32
181 TL (zm) 1809 = 6.56" - -

10.29 BW (g) 60.8 = 7.70 - -

239 TL (mm) 2241 £ 675 - -

12 26 BW (g) 12568 = 13.64 - -

301 TL (um) 2441 £ 749 2480 = 721 2405 = 571
2.26 BW (g) 1841 = 1613 1876 £ 1824 1809 = 13.09
361 TL (um) 262.3 = 14.50 2751 £  8.75 2503 = 6.12
427 BW (g) 2335 £ 36.10 263.5 = 27.09 2064 + 1415
445 TL (zm) 2809 + 2751 3176 = 10.29 2657 £ 8.25
7.20 BW (g) 301.9 £ 8903 3916 £ 3776 223.4 *+ 20.27
529 TL (mm) 3142 £ 3754 3525 £ 1154 280.6 = 10.85
10.12 BW (g) 355.3 £ 129.22 485.0 £ 57.36 241.8 = 28 62
643 TL (um) 3554 £ 52.46 4100 £ 1368 3076 £ 1002
2.3 BW (g) 623 0 £ 286.04 916 9 £ 108 .66 3658 = 36.61
e TL (um) 377.6 £ 6686 4473 £ 1888 316.9 = 11.32
6.13 BW (g) 713.3 £ 373.96 1098.5 + 140.57 376.9 = 43.19

1: Average T standard deviation.
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Fig.9. Histograms of total length showing the growth of fish in the cloned group
(53 HETCL(%5 « $1)) during the growth experiment. After 1992 Feb 26, solid
column and striped column represent males and females, respectively.
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Fig.10. Histograms of body weight showing the growth of fish in the clonal group
(53 HETCL(%5 « $ 1)) during the growth experiment. After 1992 Feb. 26, solid
column and striped column represent males and females, respectively
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Table 26. Length and weight measurements of females and males in the all female
group (36 —RT17) and the control group of normal diploids during the gro-
wth experiment

Days All female group Control group of normal diploids

of age

Date Female Group” Female Male

200 TL (mm) 2697 £ 1252% 2619 = 1348 - -

1020 BW(g) 2419 £ 3493 2475 £ 4784 - -

2560  TL (mm) 3222 = 1818 3184 £ 1477 - -

12 9 BW{(g) 4137 = 6728 4461 £ 7245 - -

350 TL(m) 3669 £ 11.02 335.5 = 18.32 3419 £ 810 3321 £ 2115
319 BW(g) 5830 = 6551 505.0 = 83.64 5214 = 4518 4962 £ 97.15
400 TL(m) 3988 £ 1496 3502 £ 2250 367.0 £ 7.75 3404 £ 2250
5.8 BW(g) 7555 = 91.10 564 7 + 106.80 627.1 = 58.97 528 3 + 11149
450 TLGm) 4272 = 1761 363.6 £ 29.10 3899 £ 1421 348.3 = 24.20
627 BW(g) 9048 + 11725 643.7 £ 14525 8014 = 104.12 585.0 £ 121.96
500 TL (mm) 4533 = 17.29 3888 = 33.80 4234 £ 16.64 368.6 £ 23.22
816 BW(g) 10352 *+ 13348 798.4 £ 20492 10157 £ 13426 671.7 £ 111.19
550 TL (mm) 4839 £ 1922 4161 = 3626 450.5 £ 12.49 3933 £ 2283
10 5 BW(g) 1254.6 * 16856 9426 + 253.80 1183.3 * 13548 7783 £ 117.04
600 TL (m) 5135 £ 20.04 4355 = 39.07 4780 £ 16.94 4108 = 24.16
1124 BW<(g) 15686 = 22594 11384 £ 31804 1507.1 = 146.36 923 3 £ 148 62
650 TL (mm) 5311 £ 2109 4464 £ 39.98 4911 £ 1432 4203 = 23.75
113 BW(g) 17690 £ 24343 12184 + 34141 1607.1 £ 162 .28 991.7 £ 172.14

1 : Female rate of the group is 35 per cent 2 : Average & standard deviation

TEETHD, REOHEVHATRIELIED D, BEGRIIBVTEHELLENTVWE I E
WHEILI I,
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Fig.11. Growth in body weight (average and histogram) of the all female group
(36-RT17, left) and the control group of normal diploids (right) during the
growth experiment. After 350th day of age, solid portion and open portion rep-
resent males and females, respectively, in the control group.
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