A
[

oel

=

DS/

Of

PN

o

FOl

A

m]
Hotd 20! 8cm &

o

= Al

=
=]}

Ho
[= e

H

o

o, 24

H O
BA —

ot1l 20l

(¢}

S
l
= Ok
" o0
~J o _
- o KD
™ | A
[ . . =iz A
— K Kol| |3
N i —x|=| < |OF
o/ = TN
< Iy =8| K0
K
__ﬁ 5 Ki0| Ok i
% S
<k 0| 31l (0| BJ| DU
0| K0 %0 |of |0 |
m 70|00 <4 | 1| OF| KO
(@) -
“ il
- — K0
o o uw [
3 = Ed =
= Y ~lor| |-
%v 30 o= nm
il Holem| |3
Yzl Ml | um 5
R KM ® R0
J o J
7
IH B0 m__m IH|a0 = S
HEIR m| © iy 00
= 00w R 5]
= O] | (H0 °
= = = |2k Ho 2l
g

012t 30cmoll &

=MOIHUOI(Cardamine Komarouw/ Nakai)= &XstUZ2 M S
=

SR R

2AM

130
[y

]

Ju
=y

180
8!

o)
20

iof
ol

AXME HOo =2IIE EM

—

[a—

sLet o

9
Mg T ER20AM

'.

A
(=]

L

2
=

zl

=2

2:

= 2

=
=

176cm&Z A Jt&E Xiel o

20l 17 2cmZ M GA4I0]

=)
—

8cm, LIH]
(=

ol

0

=2

2

2=

ot 2019 Hel &L

Ol &2 22 ZctXDd 2B 20l 1cm EE2A HASO €22

ol
=

BIEIE!I A2t C 1

=
[—

0rol

= of

N
[

OH

0l

w8

o

oM

ulo

00
ul
it
Bl

({0
=20
70
oF
K
A0
O
I
T

nJ
aJ

0l

=~

02

0%

b otsd

3

Berez olgdn
el &=

o

LH

=
S

=
E=

ot OFA TH

Of
=

By
1PN

I

H&l Of

Metd = HR0AME

2

Aot Lttt = ROALE A
01, XHH

HOA THEHE 2

OICt.

Ju

e}
iy
u]

ol
%0
ur

ol

ko

ok
0]
Ko

~

o



N
=
A1
He
0L
1L

(A1) 82 L X ZLoIS4 g3

2 AMEO0H SAIst =H0IY0l(Cardamine Komaroui Nakai)e 2% ZE&Al AHOUA
2000t 20010l &8 =2 L =X 0OICH AE2 2000E2H 2001EH0 2™ AAlIE
AL LOLAIEES 9cm Petridish0l Filter paper(Whatman no5)E 2& Z1 &% 2mig ¢
1 1% NaOClZ2 30x2t A2=8 =™0I1Y0| SNE X&SFE Parafim@z LS6t0H A AIGH
RULCH HMelg 3Br=o=Z G, vt=Y 5082 AIEoIRUCH o2& = 15, 25, 3540
5T, FZXA(3000lux)t LZAHMNA &5t L, Multiroom incubator(LMI3004PL)O0fl Al
152 S0F H0l8 RAE GIALE MEAES HEYES AL LASESHELZ, HE2E
= 0, 3, 8x1C=2, J&IIZ2 30, 60, 90 OIULt. AXMHEES =2 8% -z S2st
ESXE LAKR0 20 TAHEZ HE ol¥l), SESENES =25 HYO0IE-T2 4
Sot 2eHE =X 41 HIEZ &8s F 2I/0 €10 HE 2H2 10%0 HHote =5
+8 B3stE =2 LS YI| fdll EI| EHE «42F T2AE=Z ME oI =™y
012 JH3t M2le= E=AAl MHONAM s SRE 240 0lalst & MK0| HES 1052
G JHSAIDI0 3H==, 3tY OS5, 2XY a4, = Hads S2 ARG
Ct.
(A8 2) 2XN0IAHE 0|88 +EEQ FHEH Y

AZEME : 2 AE2 20009 2H 2001ENIX =HM0olH0lel XA 2XJF &olel 50
ANz 7XIEE2 taez 88Xl 88 MHAE &F LE sZII=2Uu XIS 240 014
otol AlEES AAISHULH =TX & HEHE SHOI U2 2082 a2z AHGIACHEO)

DNA =& : DNA Ecl= Doyle2 Doyle(1987) &2 SE6I0 MF s =™0olH0Ie of
glE 1.5ml tubell EOHA HHEAH SYSIH S

Z=Met= DNA extraction
buffer(200 mM Tris—=HCI pH 8.0, NaCl 200mM, EDTA 25mM, 0.5% SDS) 0.72mIE €2
£ 65C E24+Z0HM 158802 b2 2tH22Z =0 FUCL Phenol : chloroform
isoamylalchol(25:24:1)& &5t &20 M 10224 EENH ¥ =88 & DAY
Z2lJIE 0I83H ASHE M=Z2 tubell SUCH DN O cholroform

isoamylalcohol(24:1)& &JIot0d 12,000rpm, 4C THUHA 2022t A 22I6tRUCEH 2l
E ASHZ2 MZ2 tubelll 8H X2 100% alcoholE &ZM volumell 2.5HHE 20§
-20COIM 3022t 226t DNA D=0l 2 SXIA GtRUCE 8™ & DNA= 70% alcohol=2
M=ot 1.5ml tubeOl H AZXoIACH TE buffer(10 mM Tris—=HCI, 1mM EDTA, pH
7.4)8 20 65C &24+T0 A DNAZS =011, 104g/m RNaseE €0 37T incubatorOl
M RNAE 2t83] MHE = spectrophotometerE 0I&0tH DNA s&E &2l 8 = 4Tl

S 26tHA ALEGHRULE.

/| =

>

0x

=
N

10
> Ol |

RAPD &4 : PCR(polymerase chain reaction) =& Williams(1990)2] &2 0|25t
O EotU2H, PCR BISEHUS B2SF0 10x IS 25H, 200uM dNTP, 1.5mM
MgClz, 300nM primer(UBS), 1 U DNA polymerase, 50ng DNAE E&5tH & 2042 =
AStALCH. PCR(Polymorphic chain reaction)2 PTC 100(MJ Research, INC)2 0|&3dt0¢

94 COIA b5E2t predenaturest = 94TCOH A 30X denaturation, 37COIA 30x2t
annealing, 72 COHIAM 122t extension2 353 +=&ot1 OtAI2=Z 72TCOHAM 1022 Bt



AZCH 2E PCR &Z0| &2 & 104t/m ethidium bromidedt &S2E 1.5%(w/v)
agarose gelll 221 1x TBE bufferdl & EIIGSEXINAH 100 V2 & TAIZE T HI|H
st U3 UV Z2E8tHM SX0FHE &921 6L

Jon

Primerel &2 : UBC(University of British Columbia)2 28 328t Random primer 30
RPB03 & 13IH2l primerE HYLSIHH 2 primer2l B2 &SI

=HO0|YWOo| =SB0 ot PCROI 2ot =&

£ 52 22X AX =Moot HE(positive)e 1, &
THotXl e BES(negative)= 022 45 M1 FEEON st & NTSYS(Numerical
Taxonomy and Multivariate Analysis System) program2l UPGMA(Unweighted Pair—Group
Method with Arithmetic average) &4 28 (Rohlf, 1989)E 0I&5t0H |FAIES & QIGHALE

o M

I 1. =M0IY0l Yol Ubty=E By (OHAIS 100g2)
. == SEIES NS FEEER) 3=
- (%) (9) g g2 Rk (9)

NVl‘J’ﬂng('j]”s’ 868 2.9 0.4 6.2 1.8 1.9

ARZL 1 =0l le] Hx FH

Hetd =d01d0l2 %S =06l 2itdE BAS & 20 AR 10008 8= &0
=& 87%, A0l 2.9%, &0l 6.2% el SKA0F 1.8%5 UEIHACHE 1). RE
OlLt Hol=22= & AHIED A= H0ol(Mo, 2000)2 LetEE R =01 97.8%,
CHOE 47%, E& 3.8% dcld g7 1.6% 0122 0l Hlwot =2 == 72
£ HIxotd, HHE2 1.8% - R, €22 46%ET UL =A0IL0/2 dEE =R
2 WOl Hi=xotd S dHlxst 22 B0t AHIANSY IS0 XE He2 M2ALUCH
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I 10, SHOIY0l 2TE ZRSY
T e o € @=g @8 gon
45 Oh (175 (178  (1°7)  (om (cr)
1 &3 Aol 12 4 3 4 4.5 17.92
2 " 8 4 3 3 41 9.88
3 " 9 4 3 1 41 15.41
4 " 5 4 3 5 4.0 17.80
5 : 8 3 3 1 4.3 13.81
6 : 7 4 3 4 5.0 13.82
7 %R 7 4 3 2 3.5 11.27
8 " 8 4 3 5 3.9 13.02
9 LMl &orat 14 5 1 4 41 16.70
10 " 9 3 1 4 4.0 13.27
11 : 13 3 1 3 4.0 12.11
12 QW CHEHA 19 4 2 5 5.2 24.30
13 : 23 3 2 6 6.2 23.76
14 st& ZEel 8 4 3 1 4.6 16.54
15 " 6 5 1 7 4.5 14.11
16 " 13 5 1 4 7.5 53.01
17 sE sl 8 4 2 4 4.2 16.59
18 T =2 17 5 1 5 3.0 10.56
19 , 12 5 2 3 4.3 12.50
20 " 9 4 2 4 3.9 11.34
A=) 5(m =)

T T L rympem——
gy e - e

- e e P TY R g TR ww . W e gy

'..':.;b » B
. o P .
(Spehaged of - 4 4 f-Ral -2 A NTREENS

= he B4 R 4 [
H-_-—”“---H-----n-.-:‘

A}Z 6, The profiles of RAPD analysis AR 7. The profiles of RAPD analysis
using random primer RP603, using random primer RP610,



2082 =MOIRENIZREH LOUHE genomic DNAE &2l primer 30JHE 0/&5H0

primers Mg A2 UEH0| SAlstOD CIAS primer= 13T CH PCR BFE0 AL

E 1302 primertilAl & 700H2] BHEDL ZAEGUCH, CHEAHEES BE0l= BHES == 440
e 1

(64%)H 10, 2t primerd 3.46 CtE& BHEDL EQIGULHE

(RP617, RPB18)0IA 1400 BIS(RPB0O3)MHXl CHLGHA LIEtG SN B HES= 5.38HA
Ct. Olddst Z1t XS IS4 2 21%J0t Ueds 2=0 E2

s Ot &
2.42 8B ER L= Song &(2001)2 &2

o
SRIANES =

B
|0
Hu
=2
0
a
02
o]
O
rr
by

[

X 11. The primer used in RAPD analysis and number of molecular markers.
_ No. of No. of
No. Primers Sequence bands observed pol;t/)r:r(])éghlc
1 RP602 GCG AAG ACT A 6 4
2 RP603 ACC CAC CGC G 14 12
3 RP605 CCG ATC ATT C 4 1
4 RP606 CGG TCG GCC A 5 4
5 RP608 GAG CCC GAA A 4 2
6 RP609 ACA GCA CCA T 8 6
7 RP610 TTT GCC GCC C 9 5
8 RP611 CCA TCG TAC C 3 2
9 RP614 GTA GTC GCG C 4 2
10 RP615 CGT CGA GCG G 5 2
11 RP617 CGG ACT ATG T 2 1
12 RP618 CGG ACT ATG T 2 1
13 RP620 TTG CGC CCG G 4 3
Total 70 45
Ct. SAIE 24
Stalst HIEE D2z UEdo HEI HERE A2 1, E2HA 2= A2 022 &
=2 I BEHN s = 240 0l2olULH FAIE 224 ZUE 08 20 LIEHWH
AUCH 2082 =HO0IHO| FEXRAES 73%2 FAIE0| 2EHIALDH RALE 82% =F 0 A
= 3AA 64 OEC=Z2 2& HAULHE 12, O 2). OF 2 O8g=2s | I8 6&2(&H
MH 5E, Hal 2EHOH 1), I|11)E 65(Ed MH, 237 YA OIH A ot 2H
et atgel, B SZH 2 15), I1OE 45(2HM 224t 38, oM igdt 18), vIOE
1S(YF AN, VIS 2&5(3td Z4del), VIOS 185"z 223H) oIYCHI™ 2). 12
S0HAN 6853 5801 MY &S00, I1OE 450 A 350 M2 a8 =8E0|04, V
8 280 3t& 2482l =835 Olcte Zite =d0IH0IIF XIE2UW |AFH0l Ul A2
2oi== HOIMH, &8t XNFG2HU M20E 801 848510 JOEI0A 6800 25 M=z CF
g 28X 0lcts 2= SHEQ =HOIHOIIF XAHE2E 0SS0l UJUHL i oLkl Soll
N XGECZ 234 g SABH0IIF dAHGCLD =SEAHECH
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2. The similarity of NTSYS analysis with RAPD
molecular markers. In the similarity of 82% level, 6

groups were classed.

X 12. Distribution of collection sites in each varietal groups classified by cluster
analysis based on RAPD analysis.

Variety group Varieties Collection site
Gl 1,3,4,5 6,19 && HH(5), B sEHH(1)
Gl 2, 7,13, 14, 17, _%?:ﬁ M), %t—__rl_EH%*&(ﬂ, @Eﬂ _EH%”_&(D,
20 StE Zgel(1), st& adel(l), & s8H(1)
Gl 9, 10, 11, 12 OIMI Hotar(3), QUM CHHAH(T)
GIv 8 U CHAHT)
GV 15, 16 StE Z4eel(2)
GVI 18 TE sEH()
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L. 20F ZI82&= 25T0I0H, 0| LOoISH0 OIXle g2 AUS

Ch, AXMEA M&E 2501 =10 MHED|2H0] 242 2020 RO

ct SESEMEA ZO0tE0l 2 R0, HES U LOtE0l =%

Oh. 0C, HAXME 0= 208 69%=2 e =0tA & HEHEH2 24X

(A82) =85 St Sd% SEH "HAE

b, MHMRI= A2 HS FHOINH EMS LdAH0I0H, RII2 &2 =2 HOIO, &gy
M2 HUZ

Lt =X0I1H40l R 82 719 2080IU2H, HEHHCZ =8, M, gRY S22 2ZE
0l JtsdtdE

Ch. 2% &8 NS HIRs 7TAND0M &8 =H0IH0l 205 RAPD =48t 21t
100002 primer & CEA0| E4A6ICHD o1& Z = 13902 primerdt d2EAD, B
B69JHC BHES CIEMHE2 B0ls HEE 44/J20, " HE4= 5380 ACH 1
el 2082 =d0ld0lz 73%2 RAIE0l 2ELUCH, AL 82% =ZE0W M= 6
801 #-HEAUCEH il X2t REBHO0IIL CHYotd XA RAME0l 2 SES
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