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Fig.12. Growth curves (solid circle) with Fig.13. Growth curves (solid circle) with
coefficients of variation (solid triangle) coefficients of variation (solid triangle)
of total length in two rearing lots of of total length in a rearing lot of gyno
gynogenetic diploids induced by sup- genetic diploids induced by retaining
pressing the first cell cleavage (54-1, second polar body (38-1, solid line) and
solid line; 54-E:1, broken line). a rearing lot of normal diploids (47-1,

broken line).
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Fig.14. Growth curve (solid circle) with
coefficients of variation (solid triangle)
of total length in a rearing lot of
cloned diploids (48-1)
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Fig.16. Growth curve (solid circle) with
coefficients of variation (solid triangle)
of total length in a rearing lot of
cloned diploids (50-1).
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Fig.15. Growth curve (solid circle) with
coefficients of variation (solid triangle)
of total length in a rearing lot of
cloned diploids (49-1).
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Fig.17. Growth curve (solid circle) with

Average of total length (mm)
Coefficient of variation of total length

coefficients of variation (solid triangle)

of total length in a rearing lot
cloned diploids (51-1).
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Fig.19. Growth curve (solid circle) with

of

Average of total length (am)
Coefficient of variation of total length

coefficients of variation (solid triangle)
of total length in a rearing lot of

cloned diploids (61-1)
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Fig.18. Growth curve (solid circle) with

coefficients of variation (solid triangle)
of total length in a rearing lot of

cloned diploids (63-1).
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Fig.20. Growth curve (solid circle) with

coefficients of variation (solid triangle)
of total length in a rearing lot of

cloned diploids (62-1).




Table 30. Sex distribution of cloned groups.

No. and Code Sex distribution
code no. of
of rearing Sample T 0% Rate of
group lot size Females
%
48 HOMCL{G2%1) 48-1 19 7 12 632
49 HOMCL(G2%2) 49-1 12 2 10 83.3
50 OMCL(G2¢3) 50-1 58 8§ : 50 86.0
51 HOMCL(G2%4) 51-1 66 48 : 18 27.3
52 HOMCL(G2%5) 52-1 2 2 0 0
53 HETCL(%5+ 1) 53-1 97 54 @ 43 44.3

HOMCL(G2% 1) 0aokHic, B 100 LEc2EOXRIBOMA L 1flsdb, T
NEFBNTHE L RO TESEECE 2 3B ERT 200055 TH - 1e.
P1.XI-48, 49 122 v — v {EHEE DR, 49 HOMCL(G2¢% 2) & 53 HETCL($5 « $ 1)
DOHE 180 B 2fFEER LKL 7o~ VyATE, fFBTHREHOo 7o f-va vrB&
CERMIOB Yy — v i L —H L, ZN5IBIT 2EREBOFMNESHLTH > 1. —H,
BRI o— v NEF N EE OB ERT IoBE, 7o - VYETR7od~-va
VISEIRBI AHEENE Lo

Table 30 icfEHLEIHES 48 55 53 ORBOREFRIZHETHBT S W -BEOREHOH%E
RU7z. PEHEE 49 HOMCL(G2$ 2) TlRAEMNE 2 FikicRont, o s o— vHTl,
WENOB T OO NHEL, HoHAR 273 %05 86.0 KOHFTHEAL TH -1,
MR AR R T 5 7 o — VB RBENSHE TH D, HEOHBRIESMLoikIcERT 5 &
W E N, HEBERN7 o—- itk TRE -k, BRTXTOMMEMNE 1 B TREL . —
F, MR 2 IR CHIEIRET A RASE D - 125, BEDEBNI DO TIIR 2RBICRATS -
7.

o &S, fEHERAE 1 IREIRLIE B 2 SR oRERTH 2RI o— 2 9
Blskt~sollzo—-v1flors, zheh T8I 14T, SHOBEKERSZ L0
TE, Fi, FOEMEICSVLTSE-SLOHRENE LN,




2) fERIBHEICL DY 0— U EEEH DA

BB HEERI Y o — vEREHOIERHIANTH 5 2 EBHEI N TV S (Dawley et al,
1987; Han et al,, 1991). %I T, RIETIEH L 75 1 REIRH I BUMEME R A: 2 fsfh A2 M & L
fer o — RO S>VT, MBEHEERETL Y, 70— vEHEHOBRERS 7.

Table31iZ/R Ly o— 8 BEE, WM& U TH 2 MARHHBRIE BRI ERAE 2 514 &
CHEEES A ROV THBBHEERZITE -7z, 7o—- BT, 1HEE0+X FicED
DOEEFER, 70— EHBERNOMEBEADEER, BXUMD 7 o~ Y EHBOBEKOMER %
ThZEhBREL, ThooEEFHIERREAEE L. WE#cl, HEForx2 bicH
CORERBLUOHNOMBEEROIEEN B L /2. BHEERIIHREAD 6~ 8 1 Bk S
ThigE L7chs, 28 2 MR B IE BT AR 2 f5ARIC D W T DEBRICBR - Tk 20 7 ol
RTIT - 12,

WENOERFIT S, BERHHUNCEBERBBRET 26132 onidh -7, Z0HOB
HEF B & OBHEEA ORI LIC IESHFRRI L 2 D DRGES RS S0, MBI 53
RIGOFEHCHBICHER T 2 L8 TE L, 310bL, ERERIGSET 59, BB A4S
TEHITIE, BHLCEBFORESBES» 5B 3 » ALIME TARNTRENA SN
BOFEFAREL, t2 FOKEO—HE2ERT 200MRES N, £, BHELAESER OR
EFRBMEI ALK TOELBLTOA I EMMRESNE, —F, ERRIESED SN
plci, BHEHEHRE»S 12RO THBEL LBEROREIRET ZHEBLL, O
TNOHITOBEMBMOFENZTD ol B 1 2 A¥RICE SR P ORENBEEN B
W, BRRDE R b OMEBEICER L AL DBEEINTNEEE b, BELEER
OEEEFRBEEELRY, RFHEL -k

COXHBHEEEL S LI, BERICBY 2BHEOKI ORE%:Table 31 1Z/R L7z, R
LHOTHETH -7, 7405, WIFNOBER TS, BCLOBER ERRIESECEE
BAEE LR, &7 o— ANEHBEAOREEOBHEEI T, HERERE >/ BEF, I
TOMERDBEE Lz, UL, BE237 o0- YENERTOBMTIE, BEERVES L
B, RN X > TBERFBZANO ML 2 RO TH -2, kh, XHBO
55 0 AR R A 2 A B L OEE £ 7 2 Tk, BIROMEGRTHEEL EER I
TR E N,

COEIBHRDP S, FELILTRTO I o— YEHERNT, SHEERE -2 F L WM
BEMEETE2RD, N EBENCFRED Y o — v EFTH 5 ENREBE N,




Table 31, Number of graft-tissues accepted and rejected in the tissue grafting

experiment
Host Donor Number of Number of Number of
donor. host accepted rejected
48 HOMCL(G2%1D) self” 19719 19 0
intra - clone® 5/19 19 0
53HETCL(%#5+ ID 419 0 19
49 HOMCL(G2%2) self 20,720 20 0
intra - clone 5,20 20 0
53HETCL($5+ D) 420 0 20
50 HOMCL(G2%3) self 20,720 20 0
intra - clone 5,720 20 0
53 HETCL($5+ D) 4,20 0 20
51 HOMCL(G2 %4 self 19719 19 0
intra - clone 519 19 0
53HETCL(%5- 31) 4,19 0 19
52 HOMCL(G2%5) self 5/ 5 5 0
intra - clone 2/ 5 5 0
58 HETCL(%5+ 3D /5 0 5
53 HETCL(%5+ $1)  self 30,730 30 0
intra - clone 8,730 30 0
51 HOMCL{(G2%4) 6,730 0 30
61 HOMCL(G2%8) self 20,720 20 0
intra - clone 5,20 20 0
62 HOMCL{(G2%9 4,720 0 20
62 HOMCL(G2%9) self 20,720 20 0
intra - clone 5,20 20 0
61 HOMCL{(G2%8) 4,720 0 20
BGUF.(GIID 2D selt 10,710 10 0
intra - group 2710 0 10
Normal diploids®) self 20,720 20 0
intra - group 5,20 0 20

1 : Self tissue was grafted
3 : Normal diploids from the cultured stock.

2 : Tissue of intra - clonal sibling was grafted




3) DNAZ 4 vH-=FTU VLB o—vERELOIH

Jeffreys et al. (1985) Tk » CBAFENEDNAY « v #— 7)) v bR, O o— v
T LB OB ICES TH 2 L BMESN TV S (Han et al, 1992). # T,
~NFoRlyo—-vThHb 53 HETCL($5 + 5 1) O4fHkE, MELS 205K\ T
DNAZ7 4 v —=7Y v P EEBIL, ZhZNOHEETT-7 (FHS, 1993).

PIXI-50 12/ o — v &@HE T ADDNAT « Y H—7Y v b ARL, 2 a—vTi3, 4
Fri7c 4BATNTT 23 Kb LOEVDNANY FA5 20 ABD S hz, —F, BEE S A
SMEETIE, 26 AD D 28 KEMKICE > THAY FEMBEB TV, X500, @B ES A
T, COBERBIcEVTHE—DEKE vy — v BEDONE L. Lbl, Jo—v
4 EETIE, 20 R XTDNY FOBRIKBIOMBELRE—T, £ -7 FWLKE s —v %
Alfe. 2O &, 7 o- B TRDNAOKEEESAEAMCHER ST VHRETE LV
LERLTWAS, BAAIC, Hanet al. (1992) MBMELTWADNAZ 4 v H—7Y v + O
{REFALE SRR e RO A58, WEEREH 011 5 024 Th-roicl, 2 o- vBEi
10 Th-7, 9405, @FEHTRAEAKHOBENEMUESEL, —F, 70— vB7T
BEFRMOBENEEEI RS N,

Ptol &ho, DNAZ 4 v A =70 v v Eid, MEROBEZEHNBRMNEERE 5207
o— vEREHOMEIC A TH B T L MRS N, FEHEE 53 HETCL(® 5 « § 1) #52
o—vEMATHZZ ENIFHE N,

3. Yo—-VERORES®

—EEH Lch 2Ry o - v ABERME LTERT 2 0BIcid, 208K X O3S
BRISEWTHSB., 20T, vERs/o— v OB TH 5 50 HOMCL (G2% 3) %#klc,
Z OEHEOMEB OB L ARMRO 7 0 — VEROEHERA 2 & & bic, HRERICL 2
70— VIROREBERBLOB LN X 2RO 7 o — VEROIEHRERS, 70—V
EH OB RIGTE DR REM: 2 K3 L 72,

1) Vo—-vERAEEOZEIC & 5185

70— v HROMHEOKRBDOFEEIC>VWTHAEL, 7 o — v EFOHERE X OBE O nlkE
Wz 2HWT, 70— vE2HROEHERA .

fEHEE 50 HOMCL(G2¢ 3) O@EOHEH TH 2 50-1 oM 2 ke, RU 1Ta — X
FATFAPRTE Yy (MTEREEE) W (1ppb OEETORBUE) T2 HEL -HE
BHTHD 50-MT1 OHELEMAEZE 2 skFicBBICZE L, 64 HOMCL(G2% 3) 8LV 65
HOMCL(G2+ 3) D 2B afEtiLic. MBAHEKL, TOBEERDE &L b, HERE
Mickd7o0—-vEHTHEEOMHEERS .




Table 3212, {EMBFOINFEARME & FREMOAERER L. £/, Fig. 21 BX U Fig. 22
CEBEROVELEB L UREOEFHRKOERIc >V TR L.

WENOEHEBER T HOITHALIEFCERT 2 2 LB TE L. FHRADERRLLPESR
Th-ted, BERPSHE 90 DHIOEWA S VICX 28O V%2 ER L LB RIEILIE
RELIEBERLI.

PEHIBE 64 HOMCL(G2% 3) 8L U 65 HOMCL(G2% 3) #h#h, EHA® 20 K
DWW, MBEROBBEERETE ~ET 5, TXTOR KR TBM L BEER R34S L,
BAEHE D 7 0 — v EFTH 2 B LN, & 5T, mEHERT, & 10 fiEdF-o
KOWTIEBER OBEETRE -7 &2 A, COBEOEIL, B AMEAICHKT 2MmE»
HM—0nsn-vyEHZERT 2 LBEID SN,

Pbokdic, 70— HROMFEORBUIIEETHD, T OHME L KERIINER A
BT AL, FHBE 7 o— v ENTHE EBHELD LN, SEMI o— v O
RICE 2 MR L UBENTIRETH 3 Z RS hi.

Table 32, Embryonic development and survival rate at larval and juvenile stages
of clonedprogenies produced by the intra-clonal mating of a female and a

male.
No and Embryonic development Survival rate
code
ot FLR" FER” EDR®” NFRY (days after hatching)
group 0~30%  30~90 0~90%
% % % % % % %
64 HOMCL(G2%3) 39.4 60.8 308 81.8 38.3 37.1 14 2
656 HOMCL.(G2%3) 69.1 724 52 6 89 6 42 8 20.3 8.7

1: Floated eggs/total eggs 2 : Fertirized eggs/floated eggs. 3 : Embryo-developed
eggs/floated eggs. 4 : Hatched normal fry/embryo-developed eggs.5 : Survivals/
embryo-developed eggs
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Fig.21. Growth curve (solid circle) with
coefficients of variation (solid triangle)
of total length in a rearing lot of cloned
diploids (64-1).
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Fig.22. Growth curve (solid circle) with
coefficients of variation (solid triangle)
of total length in a rearing lot of cloned
diploids (65-1)
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TRBECHFELHERNTH S 50-MT 1 Ol 16 HEREHESEENE (O 2F/EL, 1992
F£12 A1H (180 »5 1998 F£6 A 11 B (2% THE L., ENROMEBEHES X
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Table 33. Body size of parental hirame flounder at the beginning (1992 Dec.1) and
end (1993 June 11) of the natural spawning experiment.

Spawning Parental TL or BW (Average ® SD)
Sex Number
group cross Beginning End
G HOMCL(G2%>% ¢ 15 TL Gam) 325 = 114 332 £ 118
BW (g) 402 = 406 495 + 425
X
HOMCL(G2%) ¢ # 5 TL 418 £ 143 438 £ 16.3
BW 932 + 1112 1022 = 1200

Table34. Totals and performance in embryonic development of hirame eggs,
obtained throughout the spawning experiment.

Spawning Total Number Proportion®’ Number Proportion®
number of of of of eggs of eggs
eggs eggs eggs with embryos with embryos
group spawned floated floated developed developed
X10° X10° % x10° %
G 6,046 1,297 215 173 134

1: Floated eggs/spawned eggs 2 : Embryo-developed eggs/tloated eggs.




eggs spawned (X10°)

Daily totals of

Consective ten day totals
of eggs spawned (Xx10%)

Month

Fig.23 Daily (above) and consective ten day (below) totals of eggs spawned, the
latter indicating embryonic developement; in the spawning group of intra-clonal
males and females (50 HOMCL(G2 £3)).

A, total eggs spawned; B, number of eggs floated; C, number of eggs with devel-
oped embryos.
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BAE Fig. 24 /R L1,
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Table 35. Survival rate at embryonic, larval and juvenile stages of cloned progeny,

produced by the natural spawning of females and males in a homo-clone
(50 HOMCL(G2 $3)).

No: and Proportion®’ Survival rate
code of eggs
of with embryos (days after hatching)
group developed 0~35% 35~90 0~90%
% % % %
63 HOMCLSP(G2 £ 3) 34.2 34.9 193 6.7

1 : Embryo-developed eggs/floated eggs. 2 : Survivals/embryo-developed eggs
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Fig.24. Growth curve (solid circle) with coefficients of variation (solid triangle)
of total length in a rearing lot of cloned diploids (63-1).
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dER s o—vEnTFolly o— v oBEHRROFHATORE & £REHET 5HNT,
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RN, RO 1 INEIRL RS A: 2 RO R (G2% 2) KHKT BMiRE T
bbFEHs 0— v OEHEE 56 HOMCL(G2% 2) &~Fufly o— v ofth# 57 HETCL
(%2 %1) 2HVE. fEHicdic > Tid, {EHE 49 HOMCL(G2+ 2) BL U 48 HOMCL
(G2% 1) OFnFNMTUETLHICHEE L LFAEHTH S 490-MTIB LU 48-MTIOHR
1 MRS > 2 g A & EENC B L 7o, MEHIBF OISR & WIHIF R D4 EKFR L Table 36
IR L7,

H# 10 o, s €Mrso-v (25K 402016 m &~FoMro—-v (& 402014

Table 36. Embryonic development and survival rate of early larval stage of homo-
and hetero-cloned progenies, produced by intra-clonal and inter-clonal

matings.
No. and Embryonic development Survival rate
code (days after
of FLR"V FER? EDR® NFR" hatching)
group 0~10%
% % % % %
56 HOMCL(G2%2) 97.3 96.4 81.7 814 71.9
5THETCL(%2- %1 95.1 96.7 84.5 82.4 771

1: Floated eggs/total eggs. 2 : Fertirized eggs/floated eggs 3 : Embryo-developed
eggs/tloated eggs. 4 : Hatched normal fry /embryo-developed eggs. 5 : Survivals/
embryo-developed eggs
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~7Foflso—yv (57T HETCL(% 2 « $ 1)) & AB #& b, #MEEOIHD TR
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Ty EEbic, WEEMELTT A vy A1 2a0hAEEE L, IDH7A v 4 28EHN
TEBEROIRBEHE ST L.
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FEH s o—- VREMEER T, EAEERHM T 2EE 10 5 50 OEREIMMEL, 56-
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3 142 mmTH - 7z,

~Fofly o— yEMEAER TR, ABRERE 57-1, 5T-2 2 0hEN 46.7 %, 627 % TH
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BEH AR E L EE- .

BEHABEH TR, Ft8/so—- v TERRBSIUOYHA2EBZNEZN 13 %¥~80 BB L
128 mn~17.5 mm, ~FuRlyo—- v TRELL 480 %~69.3 %L 18.6 mm~22.5 mn
ThD, ~FoRlro—vhrEMs o-vEEBRRBLUOTPHEEL b —BITKE L EE-
7.

B, ~Follso—yv (57T HETCL(# 2 - # 1)) Tid, #AD 20 fiEic>wTilEER
OBEERETE 7L A, TXTOFATHREMTHEL MR 3EEL, (FHES o—
VTH DI EDHEND ORI

ok, BMEABEHRE I CEAHBROVWINTS, FEMso—-vinFoRlso—
yOEBRBEIURELBOTHENE L7, 2OIEE, Z2RBEEARTH L TR,
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Table 37. Survivals and total length in 50th day after hatching, when the rearing
experiment of homo-clone and hetero-clone was ended

Rearing Number Survival TL in 50th day after hatching
Group ot
lot survivals rate Average £ SD Range
% mm mm mm
56-1 HOMCL 16 10.7 142+ 232 110 ~ 190
56-2 HOMCL 0 0 - - -
56 « 57-1 HOMCL 1 1.3 156 £ 0 155
HETCL 36 48.0 225 £ 229 1568 ~ 265
56 « 57-2 HOMCL 6 8.0 128 = 051 121 ~ 135
HETCL 46 61.3 186 = 3.07 120 ~ 243
56 « 57-3 HOMCL 5 67 175 £ 2.35 145 ~208
HETCL 52 69.3 204 £ 274 140 ~ 240
57-1 HETCL 70 46.7 225 £ 182 160 ~ 240
o7-2 HETCL 94 62.7 212 284 130 ~ 270

2) fREMCERFFEBMORE EEROLE

FERI m—viAnFaRly ooy S FHEARORE & ERA KT 2 BT,
HEREFHOFEEEREITE - 72,

MEhciz 7 o— B2 ARV, bbb, LB 50 HOMCL(G2% 3) Om@E D
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Fig.2b. Survival curves of two homo-cloned groups (solid circle, 50 HOMCL
(G2%3); solid triangle, 51 HOMCL(G2 %#4)) and a hetero-cloned group (open
circle, 53 HETCL(G2$5)) during the period of rearing experiment
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