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g1l 7 iz 1872, DNA 7 I —4F 1 b A | '}——&)%wm R /L7')‘L91¢’,¢dl?ii~’1111743@:
Lizk s, KBTI~ 100% DR CEMZMIKF > 70208l L, ZhoizonT, DNA 7
EE . IV IV S Y Nl ) B e /..MJ Ttz I, HEAMRE chﬁm\nnn I /r,.hé/)oﬂt
LARTI6 Y 1 RAEATHC & 72 RN DNA Bl b o ¥ 79 % - byihk,
) f:ae;?wm%wr be 71— /1(»‘{:%:";;*1‘ 6 AL 2 ~ 3ARAOM T UCHIIR L 2298,
PR D 10AMIE BARRIZHA T o 7o HEMIZIMBT 2R/ ERRICR 2 » Tz, £/, [
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MRS TS ] 2 X DEGL Tw D UMK, 19715 Yamasuira el al. 1990) . ¥ > 7 25
CEARHNI o Yt (R B AIR L 2 W IEREEPE D S RIE 2 i 5 A 2 20 s (MR, 1976 5 YamasHita ef al.
1993), oo Y- LTRAEL, W |’~J'f‘ FlnER oW 0 — > L b T
W s U EBM O 7 o — PPRESERBN L 7 4 VA4 L9WI X DR S VNI, 1983), J!ii s
DNA 7 14 =71 2 Fofr (HE6, 1996 ; Usmino et al., 1996 ; 1997ab, MIH S, 2001a), RAPD
{random anplified polymorphic DNA)-PCR{polymerase chain reaction) # (i - 47111, 1996), B LU~ A
U T A FOHE (Ouara et al., 1999) 12k o THEW Sz s,
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TWwd, 8502, AIFY (1983) (EbiRlE O BB IR B35 F 0 7 I RUCHON T RE4 128 % &
=25 0dh Y, INSIZET AU SE R O86% 0 b I L B RN Lz, LTI 2 oM
oo— oSS kR TReN, AL TERERGEO T XCTHRHE O 70— Thotzb v g
(/N HE 1‘)83)
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DNy o — /amlnj,,:t!;trr:bﬂx Wy,

AR 98T L LA L/ B (U\n\'o el al., 1997b) (ZINA, 1L BN O A WAL, A,
i iﬁf@iﬁi%ﬁ?}ll’fﬁb> L B I DI 7 12> TR ElJtJ”‘f‘ﬂ"«‘, BIARFIFO AV

T O F >Lf|mA/4/w~/u/luHL;U OO ET, GRADY
D»/mmCmﬁdm O O IGEEIZ D EPAEELT ) & 2 b1z, 70— 2 Mo REN S & HEr L
7o

ME LBk

Bt 199595 5 ~ 6 AR BRI L0 & 0, F LT, 19964 4~8H
WLACHIN, HEMN, SN CEE MEBIN2 RS s a5 Lh 7 4u :
et al., 1997b) & OMETIRIE LT 572, Zh S OMERA ORISR & v i QJ&r e Lﬁilf oy (3
B EFEMHED OO BIRO DNA 73— 1 %xhumﬁwﬁﬁvmm@*m$wﬁt7w~/HW%
DIHOD DNA 7 4 I T 2 ML 7, BB, AT, ¥ 7P 0841 Tancuenn and
Sakara (1977) 1ZHEVy, ZHEVRATERL 8 Nkt & & 7 Carassius langsdorfii £ LTHo 2o THHA
DI, SRR IS Ty I T Carvassius cuvieri & HIE S AR, SRR & MR 7
AR sz, TS OIS b G o 72,
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R@%@@ﬂttﬂﬁ FROLE, ERROMEIS L VRS RE L 2. F 72, KT (Body weight, BW), 4¢
& (Total length, TL), TR (Body length, BL), 5 (Body depth, BD), B (Head length, HL), “$i546
WK(&@WN%NMMW%ﬁMJ%MEL,wﬂ%@MﬁMiU,WW%ﬁR (BD/BL), i1k
(HL/BL), OEILICIE/RIEIL (DBL/BLY %K 72, TGS & U4 BaalfoL 7. Mg, B
ARz oW T 72
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IMig. 1. Scale of ginbuna, Carassius langsdorfii indicating annually ring (arrows, 6).



A Tl Y T D R A 17

i £ ToH

BE A L TEHEMETE AT o 7 (Fig Do

S Umino el al. (1997h) (CHEVRIERIZ DWW T DNA it 7 0 —4 1 |} A M) — %470, F &=
(2n=100) xanPLfMVJDNAiﬁiﬂ,iJm%,. S L7z, $72, TRTOEBEI DV Tl
WRHBEAREF R Lz, FLT, 78— 1 A ) —=HFT 2 Lo o lRIC 2w T ,3010»;*1‘;“”~
BRI E TR T, B (Uaino et al., 1897b) OEMRIZPEGIEEE & 19 Lz, D bhowho ik
Lo Th, 7O IS S e T A,

T OEB BAKRL OB T BRI OVT, EHEKE Y T S HE S AR DT O R,
UMiNo el al. (1997b) 123> T DNA 7 4 W~ 7 ) ¥ bHFZ L B 2 0~ O AT o7, iz kb
I L7 DNA & BEREESE Hinll CHMLL 728, 08% 70— A4 LAk L hssL, +1as -
AT T r~NEG Lz, £ LT, HEOTMF O~ A7 0—7336 (NICE™, Cellmark Diagnostic, UK)
T HIVy, SpruELL ef al. (1995) OIS TUEFEIZ LD DNA Wi 24 U 7ze BBREERE Hinfl &7
0= 733060 MAEHEIZ L VEON DNA 7 4 =71 2 Moo T, RT3 S TOW A58
&éot%ﬁ,yﬂbww4#HM/U“/WX/“”_MWLkD7m“7mwﬁiim H&UMML
M Calra—r ONICTG %4 Uz, Bl 1|07131E§‘5H’/ W= 1L T (Usino ef al., 1997b) (3% 4 71
-¥1, 2, 3&L7, '/\L{w} KARDEERTEZ 7 O > DN E T, Hileh s o— VRO R+ Y.
ATze HAWTE—MRICKRRN L DNA 7 1 20— 7Y 2 NERL, 70— WS s uwileth,
KA odRsO— 2 Ths &#Hwtkgﬁi7mw>tL%e

Jeallt 71— o LflsE 2 R MERIZ D W TE, DNA U & BIBREESE Alul CTHITETE, w7336 % Hw
DNA 7 4 27" & P die, SRENE -2 L 7.

WERMEE MWLy a—2® DNA 71 2 H— 7Y » Mg (BRI Hinfl, 70— 7Bo>zlﬂ*
LTy~ o BSI (Band Sharing Indices) % K7z, BSI OFHUE Werton ef af {1990) 12X 55012
(=R AN
BSI=2Nas/ (Ni + Np)
f”f"L Na & Np td (7o) AL BOWIFE, Na EEE (7 0—2) odbiiihf#cd s,
%ahLX/7D/I®/f/b TN MRIZDOWTIT oz, Bk, WA EOREUL 2Kb Bl Eo
hﬂrh 12DV o7z,

& g
ERGOHBBRE L ZOME WAL AT NTORME (n=312) EITHE =117, 375%), &5V IEEH

Table 1. Appearance of diploid crucian carp and triploid ginbuna Carassius langsdorfii collected for 8
localities (rivers and lake) in Yamaguchi and Hiroshima Prefectures.

Prefecture River(R)/ Yoar Fish Diploid™ Triploid
Lak(L) examined  No.  No.(%) Female Male Unknown  No.(%) Female Male Unknown
Yamaguechi Nishiki R. ('96) 39 17(43.6) 2 8 7 22(b6.4) 22 0 0
Hiroshima Ohta R. ("96) 11 1{9.1) 0 1 0 10(90.9) 10 0 0
kurose R. ('96) 145 41(28.3) 34 6 1 104(71.7) 103 0 1
Nuta R. ('95) 50 28(66.0) 6 13 9 22(64.0) 20 0 2
Hakryu L. ('95) 12 3(25.0) 2 1 0 HT75.0) 9 0 0
Ashida R.” ('96) 8 ()] 0 0 0 8(100) 8 0 0
Takaya-A™ ('96) 36 23(63.8) 14 9 0 13(36.1) 13 0 0
Takaya-B3 ('96) 11 4(36.4) 0 0 4 7(63.6) 7 0 0
312 117(38.5) 5H8 38 21 185(62.5) 192 0 3

" Including Gengoroubuna Carassius cuviers; * Main stream: ™ Branch of Ashida R.
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{Table 1), MAE L3 XTOKA FORDE SAu, SRR, BN, B, B R ob
WL, FOWMBUIE (7T1.7~100%) E8 - 72245, 88, N, #Ec O)il M (36.1~63.6%) &
6 <, MM I BRI B AT o A T ds, UIRIT IR & M ATRL S AL, B LA S,
PRI AT A&/JVJ/* MM ERE, TTMCH -7,

BKRFDIO— 4B DNA 74 2 =7 ¥ b (LUF DNA-FP) 12120 A SBEF 7 s 00— 0ok
SR Mg 2 B LU Rig. 312, BACGRIFOMBIE I & Table 2 12754,
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Fig. 2. DNA-fingerprinting of triploid ginbuna, Fig. 3. DNA-fingerprinting of clonal members in
Carasstus langsdorfii captured al the Kurose River,  triploid ginbuna, Carassius langsdorfii appered in

showing clonal lines#1-9 (a) and clonal members (b).  both Ymaguchi and Hiroshima Prefecture. DNA was
DNA was digested with Hinf | and hybridized with  digested with Hinf 1 (a) and Al | (1) and then
33.6 probe. hybridized with 33.6 probe.

Table 2. Appearance of clonal lines in ginbuna, Carassius langsdorfii from six localities(rivers and

lake) in Yamaguchi and Hiroshima Prefectures.

Locality No. of 3N Clone # No. of
examined 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Other™ DNA Type
Nishiki R. 22 -2 - - -3 - 2 - - - - .. 14 18
Ohta R. 10 E S T T 5 7
Kurose R. 98 3707 11184 4 6 8 5 - - - - . . . 5 14
Nuta R. 22 - - - 3 -~ -~ - - 1 b5 - 2 - - - - 11 15
Hakryu L. 9 L T ST T 5 6
Ashida R.” 22 R TSNS S S 16 19

~3
W
8]
.
Do
Do
Do
'

183 37 1 1223 4 4 6 11 6

" Including samples from Takase R.

“ Clone was not determined among others from each water system.

" Reported in Usino et al.(1997)

BB CLE19944E (2R L 72 "“MH::BL\” SARFD I~ (1 ~3) PSRN (Uano et al.,
]997b) /‘\l“la)ﬁ}d heral! s bl 'i/i gy (4~ 9 ) ?ﬁ‘m, 'y’)“)“’ Iil ‘('kt ;/x\:f)ﬂ"n ui Q71— Pt
,&UcﬁkumzmQLWJWMMHW 8 DNA-FP %753 S5 5 BRI S 7z, Fig 2b 12 JLlUITE
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CRBNZo—21, 4BLU30 DNAFP BERTH, 21—V H—H% < (37/98, 37.8%), 4
(1898, 18.4%), 3 (11/98,11.2%), 8 (8/98,82%) A I iz, Lo L, Wi (Uaino et al., 1997b)
TRGNI Y O 2E40IEBLL o,

WO OEINTIE 4 R (7 a—23, 4, 8, 10) #¥& ifill]d}/.,‘,&)w)ﬂ heoira-—-23, 4,
ST E, 20— P 10EBMI &G0 Ch o7z, IS ORI RN £ 7 DNAFP 1240
METE S (Fig 8a BL U b)o 0 14 B BRI ‘DNAJ«P{%: ARL7e

BREINTE o a—r (2811 PR TE, 7o— 0 23BN LGl Th 5 2 L4%ba
o7 (Fig. 3a). %D 51I?if1/s<;t‘u‘w:5’ii-7:cza DNA-FP %78 L7z,

HWENC, 47u—r (4, 9, 10, 12) BOSNAA, 20— 4 BN, @ie, so—-29
I &, 7 o= 2 101N & 2k L“Z’J) Y (Fig. 8b), 70— 120&HAKRKRIZBEE TH- 72, Y1
PRIE N7 B DNAFP &R L7,

FIREH T O MR = ek 4 DR~ DNA-FP 2R L (70— 218), #h S EEREE VIR -
720

SN O 1 45 X USROS 2 s THRIE L 2z S ek e it L7 & 28, MoK ART
ti,l,om‘w\wa)f; U (78— r14, 15, 16) PRGNz, R Y 16T O ARIER D DNA-FP
BRL, 70— ORI TE R,

RIFGEA 160 7 10— 2 AR 7z, AR _TOAGRT LR (HEN) 5 9% (REUID
DY~ PO S LT, J;mfn DNA-FP #3647 9 % o kA5 1’)7’1*‘ o PI RS B — R
Mohbrad—reyhe, SLIIRMATTATHIEWLY, KRAFDI T~ (DNAFP ¥ 4 7)
Bk, seis, kW7, B 4« 14, ENTLs, Fgdic e, EIEN (RN L) Tioke
A

4 il :1::]1()0)7U“*/j/HJ]/J‘mL T ESS, TRHOIBERFE (-2, 3, 4, 8, 9, 10)

FHHOKRIHBT A0y 00— 0 TH Y, RYI0GHRHEIET B AR IR TS - /2o 8, KRN,
BN, WHHOR el 7 22— 2 Hh 6208, REll & BN TEBORFBO 7 o L d i sk 7’J‘of_,,
Pl C, MINEHBN TR AN 78— » 4 L 10H%E S OGS BEAL 2300 GO TR EBERY 100km) TR
Lz kil s,

70— BOBEMIELE BT eN s O =2 1S 9 F T Hindl ILEUR % 470 Cokil)
W, AL 7L BB LT, 3367 0—7DNAT) F4E—2a 0%, {607 DNAFP (%ico
CTUBSI AL 25 (Tabled), 71— 1 ~9OMONE BSI L 0.284£0.100 TH o7z, 71— 4
LS, =26 TOMTE, %40560, 05108 P L0 S5sWeilizil, ru—r 9o s 7
- EOWNT, MY BSI (0.35120.031, Hill0.316~0.400) %R L7, £OMofladhbeE Tl
BSI A BB LA PRI, J—2 8l a—r 1, 70— 9 DAO 6 F&EEE DONTH BSI

Table 3. Interclonal value of BSI between 9 clones in Kurose R., Hiroshima when digested with Hinfl
and probed with 33.6.

Clone  band no. Clones

(2kb<) 1 2 3 4 5 6 7 8 9

1 28 0.231 0.175 0.214 0.200 0.226 0.333 0.291 0.393
2 24 0.377 0.231 0.391 0.286 0.280 0.157 0.346
3 29 0.316 0.275 0.259 0.255 0.143 0.316
4 28 0.560 0.302 0.259 0.145 0.321
5 22 0.383 0.250 0.122 0.320
6 25 0510 0.154 0.370
7 26 0.151 0.370
8 27 mxSd=0.284+0.100 0.400
9 28
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(0.145:0.011, #WH0.122~0.157) R L7,
BlNOE DT s~ (7 0-210~16) L1 ~970—Y%fil—22 7Ly (5N) LCHEY
HIEGMREAD o, UL, WA 7L LMD 70— (224, 8, 10), il
Mo 3 so—2r (yua—>4, 10, 12), FLTEROERNEEGEINO3 20~ (40— 214,
15, 16} O L/25FH BSI %, 022120099, 02790078, 0.234£0.055& 7 (Table 4), HL¥i1 9

70— T BST (0.284+0.100) &ML TR ELECEHO SN b o T,

Table 4. Average value of inter-clonal BSI within each location

Location Clone * (No. of clonal line) BS1
Nishiki R. 4,8,10 (3) 0.221x0.099
Kurose R. 1-9 (9) 0.284+0.100
Nuta R. 4,10,12 (3) 0.27920.078
Ashida R* 14,15,16 (3) 0.234+0.065

*Including samples from Takaya R.
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BN TAE U 22Apiialor 7 v - S S J L iy o s (Filg 5). 2 sk cid v o—2> 11d
WO B, 3, 4, BLUSHTRHIUDLVIRPEHLEL kB, 20— 3145 /f', 6 Tz
Woa—2 1] CRBIEIBLIL, 20— 40T, 9 OB THEL-» 7,

)

25 25
@ xur
» B e .
7 04 J B kur3
- B w3 w 20
= =
.";’ 15 KUR-4 =
2 g
il O others 5
e o i
S 10 e
e S
= )
5. Z
N
Dy
OO0 OO0 OO0
S -~ N O T Hh OO —
I
OO0 0000000 OO CQ
N O ~rN®mMITHBOENODHO
Ll T e I S X |
Body length (mm) Age
Fig. 4. Size distribution and composition of ginbuna  Fig. 5. Age distribution and composition of ginbuna
clone#1,3,4 and others at the Kurose River. clone#1,3,4 and others at the Kurose River.

SRR L TR IIon T, 1f< \ i, BUR, IFEORCE &
SHOME (BL/BL), WYY SHEOWME (HLBL), HKEWC

‘}51 I!W7D~>Fﬁ®ﬁ2§?§kk$§
uni(l'fjf’j‘ ’)b\'/f, {4{1\(:)‘(.173 % H

'J T 5K EO#E (DBL/BL) &M LT, 2 a— ki L/ k A, A7#FE (Scheffe multiple
range test) (ERRO LN Lh o7 (Table 5)o 7 0 — YD TFUEIKEE 4 Table 6 12, {1l o Table 7 (2

MY VTROBHLEEOTOIRCHMTERIRO 5Ny 7ok 2, Wkess, MUro—21
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Table 5. Mean and standard deviation of morphometric traits of clonal ginbuna in Kurose River.

Type of #Fish BD/BL HL/BL DBL/BL
clones

Total 3N 74 0.390+0.045 0.277+0.026 0.356120.048
1 30 0.411+0.038 0.284+0.028 0.334+0.044
3 9 0.355+0.036 0.268+0.023 0.328+0.037
4 12 0.381+0.032 0.263+0.027 0.375+0.039
5 3 0.429+0.054 0.280+0.014 0.395x0.061
6 3 0.408x0.092 0.267+0.039 0.369+0.042
7 5 0.396x0.067 0.289+0.022 0.399+0.039
8 6 0.370x0.016 0.282+0.026 0.324+0.028
9 6 0.37920.022 0.291+0.021 0.340=0.027

BL=body length, BD=body depth, HL=head length, DBL=length of dorsal fin base

Table 6. Distribution of number of solt rays on dorsal fin of ginbuna clones in Kurose River.

Type of clones  No. of fish No. of softrays of dorsal fin
examined 13 14 15 16 17 18 19
1 30 2 3 §] 16 2 1 0
3 9 1 1 0 5 1 1 0
4 12 1 1 1 0 6 3 3
5 3 0 0 1 0 2 0 0
6 3 0 0 1 2 0 0 0
7 5 1 0 1 1 2 0 0
8 6 0 1 2 3 0 0 0
9 6 0 0 0 2 4 0 0
Table 7. Distribution of number of scales on lateral line of ginbuna clones in Kurose River.
Types of clones No. of fish No. of scales on lateral line

examined <27 28 29 30 31 32

1 30 3 5] 3 11 £ 0

3 9 1 0 ] 4 1 1

4 12 3 1 1 7 2 0

5 3 1 0 0 2 0 0

6 3 4] 1 0 2 0 0

7 5 1 0 1 1 2 0

8 6 2 0 1 2 1 0

9 6 1 0 0 3 0 0

Table 8. Mean and S.D. of morphometric traits in ginbuna clone #8 distributed in different localities.

Locality No. of fish BD/BL HL/BL DBL/BL

Kurose R. 6 0.370+0.016 0.282+0.026 0.324+0.028
Nishiki R. 3 0.361:0.011 0.267+0.022 0.322+0.008
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B—o0->0ORE3FNIBICHE T AWEEE 70— QRN EENONFICR S, 22T
G G~ 2 o — L oJEE (BD/BL, HL/BL, DBL/BL) #lbL/- 24, IROOHCHE LD
W (Weich’s approximative f-method) (X5 &4 - 72 (Table 8),

& &=

BRI AT L 0 7 e & LTS B SR 7 B0 TR 7 F R E ORI oW TR L
BAS s, NRS (1970) EF 2 7PN PO TR L, MR EOZ BRI T L e H 2
B, F SIS R T A BROAT, WHARIZERT 2 HEROEERE [Hr% 74 Tho L
W B (Tanicuc and Saxata, 1977 5 4401, 1982) dd b, 4»{0['11.”6‘@, SRS OMBIIEL B ALY,
ER iy AL ;,,.u‘éhM IRIETXTHE T LT, 0 u— VU ERE Lz Shod, Froy

TdhDHI L, ZHE, S, 7o SO X D BN oS,

mum&ﬂ4wmﬁpwm«mﬂ PN =1 $/7+:owamA74>ﬁwa>bﬂmm
Py ks & ?)*?Eirl Lick A, )"fr“ [A] — AR OEEA T DNA Wil D0, B, S0 LB oM
s s, EENE— (7 V) A S e o Pz, AT L 22AGRT, %ﬁ/‘i%w)lrﬂ# DNA-FP #
IRTRROAE IS & D T %727 o kL (FWEE) ~9 WO LGRS R o/, LAL,
FAGROWEM 7 10— L xS B DNA-FP & 0R3 SRS MR I L DS L v b S RET S &
ENITIZISHRHE, KIMNICIE 7 Rk, BEU H'C i14 A, BINTEERKE, HENIT 6 Rk, HH) H

(l':'siir'é MzEd) TRIGAREAERST L I f—.‘r/J ROy u— A HYEEEHTH - T,
- AWML CRBEN TR L, PEROBERN S O — 288 CHIEEC B L5055

) f:o WRFEA (UmiNo el al., 1997b) TlE86% A7 u—21, 2, 3DOZRHETHY, 66%AT7r T~ 1
THhoie | 'chk/ e, 7o-—21 /)‘beL.u T38% ki, LaL, ToOmBESEmuMA L v K

<, Wil 2o 2 mwxsi”31 v —z4ﬁ%2ﬁ 3fTH oy~ 214N
Lol Z &k, I mzd)w’ﬂh}d)"” 4 b b aqmmes, IO &L, RENE X UER

uym~>mm%mML/m\#bg TR, s 0 ~/1w%<@ﬁmmuﬁhné#,hw(ﬁM)
MCIEHIEI o o Tz, 20— 2 4IRS Gl TR R L7, o T, —2DKHRD Y
O = RIS SEOBRB IS X 0 BEE T, LRI/ ELLEHO s - R0 b, BIEL:
7= PRl Ko EEIIHES T oL Ebhb,

LIAHT, @*ﬂ(w 20 Y RIEDFAEIIZ L DL ENLDTH A ) Dy KA 70— o BSI

WS A &, PIMIZIENTE YV BST (L L 72 DNA-FP{R) &3 s u— )l Nhi, 2ol ehrs

1i] & 7o) ,;\!,7\,[“( S OD U= HPD D= I SRELTELWEESEZ RS, TO8I ‘«*“C
MuravaMa el al. (1984) % Zuang et al. (1()92) EIMERR OB C, Al U owid ¢ o M St R0 i 4
Bt s b, WO RIERERAYE U WM Z M L Twb, 75, & 7SR o i

P& PHERATHIRG 2 2 &6 (Tagaki and Onna, 19835 5, 1997, HIH S, 2001b), #5477 4
DY ;Aé'mm:z A, ZOBE, HHVIRMOBMIC LY 70— L RIERIED, ThoopR
N RER ¢ Lbf%ﬁ,ﬁ" O AR s E Lithin,
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Identification and Distribution of Gynogenetic Triploid Clones in Ginbuna
Carassius langsdorfii collected from Hiroshima and Yamaguchi Prefectures

Katsuaki Magpa, Tetsuya Umino, Kagayaki MorisHiMA®, Hirotaka MAEMURA
Quangi ZHANG™*, Katsutoshi AR and Heisuke NAKAGAWA

Faculty of Applied Biological Science, Hiroshima University,

Kagamiyama, Higashi-hivoshima, 789-8528, Japun

Triploid ginbuna is a unisexual species and reproduces gynogenetically as well as clonally. A
total of 312 crucian carp were collected from Ohta River, Kurose R., Nuta R., Hakuryu Lake, and
Ashida R. in Hiroshima Prefecture and Nishiki R, in Yamaguchi Prefecture. Ploidy status of these
samples was determined by DNA content flow-cytometry and/or erythrocytes measurements and
all-female triploid ginbuna were detected in frequencies between 36 and 100%. Multilocus DNA
fingerprinting identified 16 clonal lines based on the genetic identity between at least two samples.
An individual specific DNA fingerprints was detected in 56 samples, suggesting the presence of
independent 56 and more clonal lines in the localities. Among 16 lines, six lines were commonly
found in two or three localities, while the other 10 lines were secific to each locality. Predominant
clonal line was different among the localities and it was also different among year classes even in
the samples from the same locality.

Key words: ginbuna, gynogenesis, triploid, clone, DNA fingerprints
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