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Summary

For the identification of cultivars of satsuma mandarin by RAPD, total
DNAs from 21 cultivars were randomly amplified by PCR using 62
primers of 2-base 10-mer 67% G+C. The results obtained were

summarized as follows;
1. Among 62 primers, 30 primers generated observable bands after PCR.

2. Four among the above 30 primers resulted in the different band

patterns in 4 cultivars of Mivagawa, Aoe, Aoshima, Silver hill.

3. 21 DNA fragments showing differences among cultivars resulted from

PCR using 4 primers.
4. 15 cultivars among 21 tested showed the unigue combination of bands.

5. Dendrogram obtained from RAPD was not consistent with the

traditional systematic diagram.

6. Cultivars of satsuma mandarin were suggested to be identified by

RAPD with the selection of more primers.



191074 AFxoA Au=r] ARsdd 19609 olF ATz FQ
Adez FAY pEY MY L 19959 A 21,605hacln 21F &F9
2o Auia A 21,178haZ ZE AP 98%E AAH1 Yt Fhe
26,589 7t o231 A2 YL AT GRPY 14%E A Adn god,
FAEFYY 52%BEE 3tz Ao AF ZAYg 242 FEL A2 Fju
Aok, FAPAFL 5389168 (M/T)e 2 T #F9 284%F HAsxn
o (F ETAE, 1995).

AFZE FFY P EL 2FLZAT A =dd BFo H&
FARE AAA FAAY FEF H2E AMAM =]l HAYIddHEE
= F A4 B Aol E Mo, FFol BEEEE Aol BWopA AT F
9 Ao AFT dAHolt.
dERY BEFe o, AY, £59 FAH FAA 4F A& s o
Wwg HN(& F, 19853 th¥ HF(polymorphism)S Hole FTHEL 4
(&, 1986)5°] ] Folz sttt FYaLE SAd &) AL W= @&
21} (Arulsekar & Parfitt, 1980) 4 E 9] 28 A A F3Fd A&d F3 9
zpole) uwhel JF L WS F Aot (Mcmillin, 1983, F, 1993). 18922 o]
¢ UdHSES H4¥Y AT HoAAY APAIY wep s g3
T AR, BAFL #Zo] oozl dojd MM BEL A EVMFHY.

AA AN ZEF ARIFHL 2801 FA9 FAd BA3es o
g 7HA #FAAE FEd, DNA 971429 F7135 o2 gtRd Wolg x4
3l = DNAXEY (DNA fingerprinting)(Jeffrey, 1985)% DNA <9714 ¥ 9
ERAFAE AAFE AFEL AHYAYgdF G Ao)Eg o] &I}E
RFLP(Restriction Fragment Length Polymorphism)(Botstein, 1980),
random primerg ©]&3< ©W¥4YE =ZA3E= RAPD(Random Amplified
Polrmorphic DNA)(X#, 1994)& ¢} o] &H 2 U,

23 A%, DNA AE®olyd RFLPHY S DNAY7Z] AEde AFdEaEw



olefl ojg 7o ol NZ tg ARE YeldSF Qo] Wel Ao
Zbedt ARk, A wde]l UF 485D & S$YEo dohHos Lo
ol 59 Y ol At TALLE AgEor 33, Ve FEsEUE
B 7ol 285 E § AFHo] k(4 1993).

PCR(polymerase chain reaction)©] RAPD(Random Amplified
Polymorphic DNA)7] <o 2ol X Fo EF9 {FA Ax Ao go
olgs5i ded oAL FYHHE #A A 5Hol &R FYEXR
A AR E 2RLAAY T 2@ Ao Be T AYL %
AofA ARFEHEe] Aol Hu 7= &A%, FYXAL L RFLPY v)
wate] AsAAAMYg dPFRE H2 g & AE oHo] Y. FARYGE
RAPDZI® & d¥xZe] %HUE 1, DNAYIANE ¥771 Hd$9, Ao
DNAZXE £Ho] 71533, FHULE A8 4 F= GAYTH Y| &9
Aoz AP} FPoz A& A Roloq oj&£53n Ao,

TR 53 AETOEZAN AT 2= 5 EF L AwEA, 3G
2 Fotstd ZAYE Folv W, B 4L EFE $4% BE
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eFUZ YA dBog AFoZRE 30049 oA FI ML
BN 5% AN RuHAD AF 9 FFAAAA HFH|sp LA
o Kb Qe FA BEFo) JAum ok o)y 2FEE 279 A
2o BEARAAN EXAY BAHAZ U2, ARAE A FR, AR, F
A R(BILRE, ENBEIZ, FANRE BERE UFAAd 42 42 Zd=
B3ro ged, HELS 5782 BR4A, B4, HEAMI 3FFE Yr
A3 AT (A, 1976).

L3R opzxdol, AU T 2L JHHAA ¥R FF == A
Bo] £AFd ol21 QoM #71¥Z gddsA UHAR A9 2F L=
gass & Ao v& JFHA Aol 1t vyl WEAN oY
b2 EFAE o)Foixy gted YoM AFRFl A 2043 Aol
F AEES 29 gy wyoer 2FURL EREHYH FW AEES A
& o9lom RAPESH H2e v 2FUPAA B oy} EE 4
2, 53 AIFHYYZAN AR SRE I 7xvA 7] FEAHA
ged o)Foixx A & F A& Aol
434 24 YoM = Hooker(1875)7F 4% & B g ozl HA(1977)9
B F Swingle(1967)8) EF7 713 & wWdE ol g3, o]RAL 9
text24 BAAE o8 7% AZ ¥IAPPo2A TB—‘?} & A s
At

19803t w749 FElH SN B AFTLY £F, 80dd 2wAAN
e FH&A HAERPYEY BN a2 olAse FFL AAFH Fo],
8o TwrRE 90dud oM = DNA fingerprinte 24, RFLP £44
g% EF9 A L BEF, PCREY 53 2 o9 /Il oJ&# RAPDE Y|
23 g kA EAALERY A2 Fo] 2RAAH, o] EU2Zd 4]
= Fud F2, ANEgY H2(FYEAL, AR 5), EAFAGEH
29 HZHANE FFE EFAETA o]FoA 1 Qlth(Dario Grattapaglia 5,
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1992., +, 1993, 41, 1993).

RAPD 'E"f]t Williams &(1990)¢] 23 o], AT NE FF 54, §F
Aol Ay 2 2748, fFH AR FY, AFEFEZY ¢4 F 49 7}
A o] & 7hsAdel HES R Yt (Nybom, 1994; K#f, 1994). RAPD %44
Mo Tl TA82 B4t 2o 93 Aoy JYYH 59 d8e o
AR EF 7R Sl fle] 2 o)EAE wun 4Zdd. A Azr

g

2 o) DNAS U82 =290z 1 gdye A2uds asus
5, 44 §F dRAAM EAvAZAMe) FEME a9, ©w RAPD £4%
dAd &8 3%, 7t EAZG A= A& 2 AAdAolth. RAPD A A
IS A= Aoz F3Poz AE3E= DNAS 47 F(Gogorcen
a - Parfitt, 1994 | Graham %, 1994 ; Williams %, 1994), ¥+& 49 buffer
24 % od¥™ Lx(Levi &, 1990), g2 713 890 BanHn Un EA
s FFA WwAANE 2 HAFz2ALS & Ao 443 At RAPD
wAe 4FY #9834 FHOmura 5, 1993), 2234} 383 ujo 3%
F174 4 (Omura %, 1993), =4 wie} wzuwh d4 78 (Luro ,1995), & &7l
2t & ZF 9 A (Sugawara F, 1995), A7) § &l 2 $ cybrid & 7) (Moriguchi

S, 1996)F 4 RAPD X A (marker) A'#3 # M3 = % (gene mapping)3}
e 93 7222 ol&5Hn U

TWAME ZE ARAAL g =8E0] FUHIE Jdoy F2 A
g F, 2AAF T ¥w ¥ AR FPd axn Y3, FLP9
dz AFA BHMe A7 vFF A Holoh(FE, 1986, A, 1988, o,
1993, 41, 1995, 2, 1996).

H< RAPDY A3 FF FF AN 2523 dd EFo)oH
4R Aozt Bl vde ATE ALY EFE AZEPAT By
A= EA(Kagami 5, 1994)% of & Zaojnj3 AlgafigolAgEsE ¥
A T, 1995, ° F, 1993), 281 RAPD%E random primerS Al &&=
Aol7] gl thdd primerg o4 FYA FAP) EF A EFI
Zbed Aojgts 2(1996)9 e L FAHA A A, o F
AFgA Auidgn At 2FLZEFT S dF FA8d RAPDEHN L & o
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HNEAEE AFE 33 2ANEEY 9 =d 25949 A4
F27 & 21F & FASFAHE D #2F3AY &7 g 99
TS YW WH}L ofo] 2t 2o Yol AYPAZ &Y H, FEEA A
o] Aol 87|85 AAFI -70C 9 deep freezerd] B & 3 H 7l DNAE
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Table 1. List of 21 Satsuma Mandarin cultivars in Cheju

for RAPD analysis

No. Name No. Name

1 ENR4 Mivagawa Early 12 E+X84% Fuji Early

2 ¥&%4%  Sinik Early 13 ZBEE M Kunou unshiu

3 MEXEL Okamoto Early 14  Silver hill Silver hill unshiu
4 HEHZHE4 Tokumori Early 15 &M Hayashi unshiu
5 HBE4& Mori Early 16 SHE@M Imamura unshiu
6 LEHERE4 Ueno Early 17 FEEBM Aoshima unshiu
7 B n®4 Haraguchi Early 18 FKRSEM  Zutarou unshiu
8 ®WEBE4 Okitsu Early 19 #MZEERM  Kishuaoi unshiu
9 &EH¥E4 Kobayashi Early 20 #H®os Ehime 9

10 #HILP4 Aoe Early 21  K&EFRMK Ookeihayashi

11 ®AXEFE4 Hasimoto Early

DNA® ¥ ##AHAM CTAB extraction buffer, 76% EtOH 0.2M NaOAc,
76% EtOH 10mM NHiOAc, TE pH 8.0 buffer= Chee %(1991)9 =¥ (X
2)%, 2 949 A XA 9 DNA band® ## F 9= Sambrook % (1989)
o WHE wyo dHAEZE ¥ AANF)Y Vs-21 CF 22 &, DNA
band®) BHL UV transilluminator(Vilber lourmat. TFX-20M)& Al &8¢
o



Table. 2. Solutions used for the extraction of DNA

CTAB extraction buffer (stock 1 liter)

H.O 730ml(sterile, double-distilled)
1M Tris-HC! pH 7.6 100ml
5M NaCl 140ml
0.5M EDTA pH 80 20ml
CTAB 10g
B8 -mercaptoethanol 10ml(add just prior to use)

76x EtOH, 10mM NHOAc(stock 100ml)

Absolute EtOH 76ml
1M NH40Ac Iml
H:O 23ml(sterile, double-distilled)

76x EtOH, 2M NaOAc(stock 500ml)

Absolute EtOH 380ml
2.5M NaOAc pH 6.3 40ml
H0 80ml(sterile, double-distilled)

TE pH 8.0 buffer(stock 100ml)

IM Tris-HCI pH 80 1.0ml
0.5M EDTA pH 80 0.2ml
H:0 98.8ml(sterile, double-distilled)




Total DNA® 2= chee(1991)7F A1 &34 ¥y & Wy ed PP o
S 2o e AEE 2-3g A motardl] ¥ AHALE 2-33] ¥
o} A pestle2 ©vlA g o] A vk, vle] Fvlsl F CTAB buffer
g 15ml 232 #H3E EE59F ¥ 50mlY centrifuge tubeZ &7, 60T 9
gz A 3083 incubation® F A LoA 10-1583F EAAAY. A
g %99 1/2 Chloroform : Octanal(24:1)& #7}3ld MAM3 &&o & H
3,000 rpm, 1083 A4 &£ 8.

ARt 2429 ded FJ Yo AFL HEIFR, FAASE 15ml9
tubed] ¥4 vy melwlid 5M NaClg 1/10 92 #H7hsta 95% EtOH
Z 1589 A 29 Fxe ¥9E g3 Aol € Ftd Eel FUAT

DNAZF 23AY 24L& Hsler zAAHA ®olo 10m 76%
EtOH, 10mM NaOAc$} 70% EtOH, 10mM NHsOAc washing bufferg ©&
ARz Hgdd g Addx £ 1F3AZ A9, DNAE TE buffer
o =<2 tt& 5u¢ RNAase A(10mg/ml), 504¢ proteinase K(100mg/mé) %
2 ¥ 7tz 38CeAM 1A B3d H $Y ¥99 phenoll(pH 8.0)& 7t
o 10RFe A EES F2 4CTAA 3,000rpme = 10% &< 94
Eadadc. 43 AL A& phenol : chlorform(1:1)& ¥3 oA 108
¢ 2AAHA EE F, 108 F<¢ 3,000mmoA AN ddEsd FAAE
Fotulo.

223 phenol : chloroform : isoamyvl alcohol (25:24:1)& Fd¥ 92 &
g A AEAYY. AFHoz YFE deEE&S 2w HIFHY
-20CoA 1A o B8 ¥ 1500mme2 A ¥ DNAGO &
FAHA.

DNAA & 23] 70%N&&e 93 7IYPA EE F 4F4L HeEgxn A
T E£E 932 NAF 200-600p¢ TE bufferd] Iolx ¥ B #FFIo.

£2 % DNAEC 9dWi=z Yeys AS &9 J ASAANY 25
27 EFAAN Yed F3F ddez 28 2AA 3H, 34, U
Ao An, Ax 4FFo2 ZgonE HNEHY. Zgeojn = UBC
Biotechnology Lab.(Canada)®] 2-base 10-mer, 67% G+C% random

o



primer(E 4)& Al &3 o8 EZ band Aol E X olE primers§ H¢3do
AAEFA @ NPe WA

PCR ¥+&&H(E 2)& template DNA 10ng, dNTP 300« M, Tag
polymerase 2 unit, 2.5mM MgCl; , 10X reaction buffer 2747t E¢ € &
oz FFged, NS BAFL B/5uUEZAN FFFLS FFFEZ B AY
(£ 3). Annealing® = 38T PCR 314 %E 45 cycle(219 223« W=34y
of ¥ AL AL, RAPD 94 99 =dd2 dAsdd. FE9
DNA sampleg 7l2] TH# Agarose geldlA A7]4% & 4 =d EtBre
gelel 27] H 70CAAM A7 dd. UVEAA YUelYd bandd &A% 9 F
3§ 2712 gel®& A 21 polaroid Camara(Photoman™ Direct Copy
System)& Al&3 o #9L ¥t Band? Aolx ¥ZE Markers 7]|Fo 2
3t band®] ¥4E& VAPYYGAILE A4S 25 Promegarts HolReow,
PCR7]%< Perkin Elmer A9 Gene Amp®PCR System 96007 % 3
Thermal cycler 480°1%13., Power supply® PharmaciaAl 2] Electrophoresis

Constant Power Supply Ecps 3000/150°) 1 t}.



Table 3. PCR reaction buffer

DNA 10ng
Primer 2ut
Tag DNA Polymerase 2unit
X 10 Buffer 274
MgCi2 2.5mM
dNTPs 300uM
Ddw
Total 25ut
Preheating 1 | 94t 2min.
R 4 T
Denaturation ] E [ 94°C %secj
P 1 f
, E . :
Annealing A 38 1min.
T ! T
Elongation 1| 72¢ 2min.
13
After the 45th cycle 72T 5min.
13
4T preserve

Fig. 2. PCR reaction Cycle.

-10_



Table. 4. The primer codes and sequence tested in this study
NO. Sequence NO. Sequence
(57to3") (5'to3")

UBC 714 GGG TGG GTG T UBC 221 CCC GTC AAT A
UBC 716 GGA GGA GGG A UBC 222 AAG CCT CCC C
UBC 721 CCC TTC CCT C UBC 223 GAT CCA TIG C
UBC 732 CACCCACCAC UBC 224 TCT CCG GTA T
UBC 733 GGG AAG GGA G UBC 225 CGA CTC ACA G
UBC 754 GGG AGG AGG A UBC 226 GGG CCT CTA T
UBC 755 CCC ACC ACC A UBC 227 CTA GAG GTC C
UBC 773 GGG TTG TTG G UBC 228 GCT GGG CCG A
UBC 781 GGG AAG AAG G UBC 229 CCA CCC AGA G
UBC 783 GGT GGG TTG T UBC 230 CGT CGC CCA T
UBC 791 GTG GGT TGT G UBC 231 AGG GAG TTC C
UBC 201 CTG GGG ATT T UBC 232 CGG TGA CAT C
UBC 202 GAG CAC TTA C UBC 233 CTA TGC GCG C
UBC 203 CAC GGC GAG T UBC 234 TCC ACG GAC G
UBC 204 TTC GGG CCG T UBC 235 CTG AGG CAA A
UBC 205 CGG TTT GGA A UBC 236 ATC GTA CGT G
UBC 206 GAG GAC GTC C UBC 237 CGA CCA GAG C
UBC 207 CAT ATC AGG G UBC 238 CTG TCC AGC A
UBC 208 ACG GCC GAC C UBC 239 CTG AAG CGG A
UBC 209 TGC ACT GGA G UBC 240 ATG TTC CAG G
UBC 210 GCA CCG AGA G UBC 241 GCC CGA CGC G
UBC 211 GAA GCG CGA T UBC 242 CAC TCT TTG C
UBC 212 GCA GCG TGA C UBC 243 GGG TGA ACC G
UBC 213 CAG CGA ACT A UBC 244 CAG CCA ACC G
UBC 214 CAT GTG CIT G UBC 245 CGC GTG CCA G
UBC 215 TCA CAC GTG C UBC 252 CTG GIG ATG T
UBC 216 CAT AGA CTC C UBC 262 CGC CCC CAG T
UBC 217 ACA GGT AGA C UBC 268 AGG CCG CTT A
UBC 218 CTC AGC CCA G UBC 271 GCC ATC AAG A
UBC 219 GTG ACC TCA G UBC 283 CGG CCA CCG T
UBC 220 GTC GAT GTC G UBC 290 CCG CGA GCA C

-11 -




m 23 %

e

Total DNAS £ & oA dfe A5& o
(e, 1994, ¥, 1995), o] APAME v 2o B&E AR AT, A7
A oy g 2-3gel RE bufferd] ¥& 71FS 2 A DNAFEE 7 o
2o dx8 Yo oA AdET DNAS ¥ H3, &5t HoXo g #
HEL 2387 "ol d3Fe FA FAEZT DNA 29 59 &A(Dolye
5, 1987, Wu %, 1994)71 o4 ¢e2 DNA F5A §%¥ bufferd] HF
Fg& Motstd 1o W& DNAS «59 42 #ddgd ARNAE 94
oA Yol YeE AZE Zuddel s EAFE FoEdn AFo] HA
t}. o) AYPAAHE polysaccharides® FAHE EF "o FF3 DNAVL
Z242e ggon A79dEsHAS 9 DNAZ EHE A& B F AN=d
(dl, 1994), o) R & Dhenol?ﬂalg e "o F$E EtOHY o2 3
o 24 (Fang, 1993) 38 & AAd.

£ 23 DNAE ethidium bromideE H7t% 0.8% agarose gel’dolX 7]
4E8d UVadA DNAES #a#d. 2 A o 35kb F 294 total
DNA7} Single ¥ =2 e} X% DNAZRE @ Ao} RNAE AAA
3k7] W& 15kb ¥2dA RNAZL 43 F HEHAG(2Y 3L).

>
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Fig 3. Separation of citrus total DNA on U.8Y agarose g
Upper @ before treatment of RNase A and proteinase K
Lower @ after treatment of RNase A and proteinase K.

1 2 3 4

1 2 3 4

UBC 721 primer UBC 716 primer
Fig. 4. RAPD band patterns of total DNA from 4 cultivars of satsuma
mandarin by use of two primers. Line 1 is mivagawa, line 2 is Aoe,
line 3 is Aoshima and line 4 is Silverhill. Differences in band patterns
among cultivars were generated by UBC 721 primer, while no
difference by UBC 716 primer.

_13_



M123 456 78910111213 141516171819 2021 M

Fig. 5. RAPD polymorphisms in 21 Satsuma Mandarin cultivars with
primer UBC 714(GGG TGG GTG T). The numbers on top represent

the cultivar number listed in Table 1. M @ DNA size marker( A -HindIl ).

M1 2345 6789101112131415161718192021 M

Iig. 6. RAPD polvmorphisms in 21 Satsuma Mandarin cultivars with
primer UBC 783(GGT GGG TTG T). The numbers on top represent
the cultivar number listed in Table 1. M : DNA size marker( A -HindIl ).

_14_



M123 456 78910111213 1415161718 19 20 2I1M

Fig. 7. RAPD polvmorphism= in 21 ~atsuma Mandarin cultivars with
primer UBC 721(CCC TTC CCT 1. The numbers on top represent

the cultivar number listed in Table 1. N @ DNA size marker( A -Hind ).

M123456789101112131415161718192021 M

Fig. 8. RAPD polvmorphisms in 21 Satsuma Mandarin cultivars with
primer UBC 773(GGG TTG TTG G). The numbers on top represent
the cultivar number listed in Table 1. M : DNA size marker( A -HindIIl ).



RNAase A¢} proteinase k #2¥ phenol-chloroform A A} YL A=A
DNAE ©dWE7L 21kbHF 2 FFHAG(2Y 3F). o] AFAME 43
dg mekd we v AE FE3F DNAS ZA2YA dAAN 9ol
E2ZUA FEE 39 FZL Yol Y &HAHE o] YEE FoF )
oo A},

62 F79 Zgtelnjo 9s FEZH DNA A8 st A7|9Ed7 307
8] primerst band& ¥AAIHA oY YA 3270l M= band Y Ao| o] Fo
A2 AR 5). BandE A 30709 primers FANE EF U o]3
2 A} BolA ¥ Aol AU Y 4).

4FF T band A°lE 29 primers 470E 710 AA EFJ os)
PCR# A3 &= 19 5,6, 7, 89 YerWrct.

7149 Zelolmie] AL 20kb 2NN HILF4E, AELEM, R/MEBM
&%), 19kbF 2N e EHERE, LHFE, AERBM, SHEM, SMHEEM
5o =g YFAAHA kst 721 Z2olnje] HLE 094kb 2o A
@WAFE) WES FHdn YoM & AZHE & gquiEgd:s g2
o] #& 754 e BoFY. 7738 Zglolnod A= 0.86, 0.66kb ¥ 2] A
FROS Do) WS FAHFR UM o] dA EANEE 5ol AA
2, 7839 Teolvd & 21kbA M RESAE, HEEM EFo) W=g ¥
Aed, of & 773 ZEo|nje] 086kbollA WEYAS xolg HYon
2 AT Aol AL ¢ F AN,

ol WeYdAPE T#FF FIA(FE 6)F 7132 RAPDistance Package
Version 1.04& ©o]&3 187l1x 9 Dendrogram® 2d A3 ZZ9
dendrogram Aol = & Aol& B + YUy oln] LyA AFTESE
e AF%E 2AgFJAH(IY 9).

1871 9] Dendrogram % L%, 4+, #%, A LHEY A$:= ¥
B&ol 2AA o Yz vAAZ d3AH AAT Yule & Kendald @
HE ALstd 4 2L 2§¢ A2 dNeH, 53 HES WMo 233
Bl RgRog 717t A AAD Eel A Ao Mol 91X
T A¥E 107HAY HAd. HETS BEKLS 1871 F 17712 wdd A 2
€ 32FS ARG EF UoiA] FFEA JAE oln LA YE EAE
4= de 248 et dx FSade 4271 upH ol

_16_



Table 5. RAPD amplification of random primers

l NO. NO. NO.
UBC 714 o UBC 211 0 UBC 232 X
UBC 716 0 UBC 212 0 UBC 233 X
UBC 721 0 UBC 213 0 UBC 234 X
UBC 732 0 UBC 214 0 UBC 235 X
UBC 733 0 UBC 215 0 UBC 236 X
UBC 754 0 UBC 216 X UBC 237 0
UBC 755 0 UBC 217 X UBC 238 X
UBC 773 0 UBC 218 0 UBC 239 0
UBC 781 0 UBC 219 X UBC 240 X
UBC 783 0 UBC 220 X UBC 241 0
UBC 791 0 UBC 221 X UBC 242 X
UBC 201 X UBC 222 X UBC 243 0
UBC 202 X UBC 223 X UBC 244 0
UBC 203 X UBC 224 X UBC 245 0
UBC 204 X UBC 225 X UBC 252 0
UBC 205 X UBC 226 X UBC 262 0
UBC 206 X UBC 227 X UBC 268 0
UBC 207 X UBC 228 X UBC 271 0
UBC 208 X UBC 229 X UBC 283 0
UBC 209 X UBC 230 X UBC 290 0
UBC 210 0 UBC 231 X
Total 30/62

Z) O : amplification,

X :

no amplification

_17_




Table 6. Coded data matrix of 21 RAPD bands in 21 Satuma Mandarins

Primer | 714 721 773 783 ]
. bandisizel 5, 4211 13211
“~._ (bp) | 009998 988 2095865 05095
. N 220443 433 6208664 03208
Cultivars 774771 700 8744086 00744
1. Miyagawa Early 111011 010 1011000 00011
2. Sinik Early 111011 011 0111000 00011
3. Okamoto Early 111111 011 1111000 Q1111
4. Tokumori Early 110000 010 0101000 00000
5. Mori Early 111011 010 1111000 00011
6. Ueno Early 110000 010 0100000 00000
7. Haraguchi Early 111111 010 1111100 00011
8. Okitsu Early 111011 010 1011000 11111
9. Kobayasi Early 111011 011 1111000 00011
10. Aoe Early 011011 010 0100100 00000
11. Hasimoto Early 111011 111 0111000 00011
12. Fuji Early 111000 010 0111000 00001
13. Kunou unshiu 010000 010 0101100 00000
14. Silver hill unshiu | 111111 011 0111100 00011
15. Hayashi unshiu 111111 011 1111100 00011
16. Imamura unshiu 110000 010 0101000 00000
17. Aoshima unshiu 111011 010 1011100 11111
18. Zutarou unshiu 111011 011 1111000 00011
19. Kishuaoi unshiu 010000 010 0101100 00011
20. Ehime 9 111011 011 0000011 00011
21. Ookeihayashi 111011 011 1111000 00011

_18_



RAPD &4 o8 #59 7pxeo] £F9 o thstd Kaemmer &
(1992)< dbvtibel A, Yang - schmidt(1994)= A F 2 oj- Ax 23
HFANAA FAR G ZAS ] FEF SAWMol A RAPD B4 9s) 4
do] 7hsdtt stk Mulcahy $(1993)2 Aol A= 742 Wolo) o &)
A2 FF 2 RAPDO & A¥g + Aotz & vk o (1994)= 28 o)
tsattbn Qo Kagami $(1994)& PCRY o] 9@ 2d EE7e A%
vel A A PN 2FERS AZHQd Yo vuY {don AHE
ATE EHdA FAAEZ d92Y o= PrimerE o] &3 A5 4
Mg 8 & giddn 23 &Y.

°] A< Demeke(1992)7} HAF FE L AHME BES57 194 A
Holx 1070 Zefolrjeo] < 10070 9] total band”} Yot ¥ 3o}

of ddAA 217 FFL HASE 4709 primersS ©) 43 RAPD Z 3}
£33 Aolg Hol: 21709 bandsE JAEd o] AAE AXNm FUo
THAMAY dendrogram& 1¥ FE AT Y BAKEMN SHE
£, Rafk#k 35333 SHEBEMN, BEHERE F £F wo] £ band 2AH S
BAX YA 157 FFE FF 279 band ZAH L EAFUEd o)A
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Fig 9. Dendrogram obtained from the RAPDistance program(Sokal
Sneath -3-) by using RAPD band of 21 Satsuma mandarins.
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