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ABSTRACT

This
pollination process of Cymbidium nipponicum

study aimed at investigating the

after it being flowerd and its genetic

relationship within individuals and between
regions by using RAPD technique.

In Cymbidium nipponicum, self-pollination
occurred a week after it being flowered, and
embryos were formed sufficiently 5 months
after it being flowered.

It was identified from RAPD analysis that
there was no genetic relationship in terms of
within individuals and between regions.

In conclusion, Cymbidium nipponicum is
characterized as a unique sell-pollination in the

same genus.
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EA AWy A8 GRS FAAAM A7 A
A e ez g4d4 Jrh 2y FH@
olgtE olEFUZ AR oudd HE glo] ¥
Aol 270 AFHAHAN ssiste FolFol
7] B FEREF G| ozt HF 9714
Hade AdAolt,

#H 2, 3, 2A4H, AR 4 22 dE
Al Cymbidium% THELS EF7F E7ls&EE
Yoz FEAYANL 7l Jon gFie
GAAE w3 A3le o we BilFE 3
Aoz oA Aoh(d, 1982). gy FH@
A7 AFNE AXH Ao £d o) £
2@3ld Astse F4& 72 Ao

RAPD(random amplified polymorphic DNA)%
& FAAHQ olE HAY + don ojHF £
291 | ¥ (molecular marker)E2 B} 3 o] 7}t
AstetAe AFERY S AYsHA FHHY
BAE 2R £ Yok dUFE AF FAH
2 F#£3HQ HolA Ao 9lx, A, 874 o
g wx ¢gton AR ABA kx(linkage map)E
zZA3 & £ 971 WEolth.(Soller® Beckmann,
1983; Helentjaris 5, 1986). RAPDH& RELP
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(restricion fragment length plymorphism)® ol H]
3 ZleHog ds Hjfo] HA EA¢ u
SZAHAEY FEY PCR $EZx74 59 o A
e Q@AYo dFE 2E F Utk (Weeden
§, 1992) 2o E Evsn #A3F xH B
AFA FAAEY FAY JABVAE F3F
W RAPD®¥ # RELPY-& vlud A1 FAs 2
#7t ettt (dos santos %, 1994). RAPDY &
o] &3ty F2 FF9 ZdABAY EF BEF
oA ®o] oJ&HY sted, YA EANE &
&, T FIEA Cymbidium3 I
Cymbidium, €W 9% Cymbidium aloifolium,
Dendrobium, Phalaenopsis 5 14%3 39
R 3d& RAPDYH S ol &3 B¢ By}
AATH(H, 1996)

ety 2 AFdAE FEEde FEAYE B
#3831, Randomly amplified polymorphic DNA
(RAPD)® & ©o]&3teo] dnt dnxge FA4
7t B E, AR ostd I E A
3= Hold Adol ooz xAxdd tE
MAY] STABAE AL

T 1AM Aty z2steA =Ho dAE
FAet 719l Ad AsEle L Fabele
ol x vl ZAMSHA

Mz 3 ay

FAAERE AFE Fepite 94 dd, 4§
g dd zeln AP ddeM Ay Ade
FHE 248 MAHNYEn AFx 9 Aoz
© A Ao dFALLANN T, M, R A
qE& AA3Y A UdE IWAE AHdY
Atgetdoh. AiHE 23S dAZ 5~10cm Z
o], 2~3mm F7A9 A& Mdse dAH&E =
28R (273 15cm)E AHRE R AR E
B3 E olgayon FHE T 4/MYe 24 4
of Al ¥ ANE FAsA A 249 F
ezt Al REE S Al FRuANE A
@37l st wAe A4 AsHA) maE A
(R FFo W E AR, A Zols}
FA W3lE ZA4skY

A7t FEES A qFH S A2 AHe
2 Aztso] RAPDY S ol &3te 2Q#AE 4
&5 th. RAPD®4& 9% genomic DNAE PVP
¢ SDSE A3t SLIZXEFEZTWYS ALY
g T8 3t Dellaporta 5, 1983). ¥4 =4
< 5ul(3 %&)9 1%(v/v) 2-mercaptoethanol &
Y3 & vHd § 300ul extraction buffer [250
mM NaCl, 25mM EDTA, 0.5% sodium dodecyl
sulfate(SDS), 200mM Tris/HCl(pH 8.0)]& ¥
2 4ol ALAAA 30ET HAEATG. A7)
10% polyvinylpyrroridone (soluble PVP, Sigma,
MW 10000) 0uLE #H7bstd 2 He& F 1/2vol.
9] 75M ammonium acetate(NH, OAc)E Y1
4T A 3087 ¥HgAZ 7} chloroform/isoamyl-
alcohol$ 1lvol. Y1 2~3E8 F< ¥rg Azl % 10
 F 4AE2(10,000g, 4 T)st] S5 At
223t 1vol.9 isopropanold H 1 -20 TolA
30% &< A AAZAY. Isopropanol TEFZT L A
F 4TAA 1083 9A4E21(10,000g)3t A5 A
< wet HEn g8 2- ¥ 500ul TE buffer
[10mM Tris/HCI(pH8.0), 0.1 mM EDTA(pH 8.0)]
o 3¢ RNase 2ulL.E ¥ 37 CollA 1587 v
+AlA  RNAE R332 oA chloroform/
isoamylalcohol S 1vol. ¥ I HHEAIZl & A Eg
3o AT HE Fsla, o] AL tHA isopropanolE
FAAND F ddS dof 30uL9 33 FHFFER
%o DNAE AUt DNA2| %2 Lamada DNA
& dd¥9 52 Fulsto agarose gelol A H]iL
3t71t}  EtBr(ethidium bromide) 2% %234
Hl 23+ W, spectrophotometer2 & A 38lE
WS 25 AEdd A3 oh.(Sambrook %,
1989).

FABAEA S A% promere Canada®l British
Columbia w3tellA U3l A9 FAH L
10-mer(10 nucletoides)E oA ouldde %
3ted  ©hF¥  polymorphismo]l AHE 19749
primerg A4 %tHTable 1.). DNA 2% 9%
< 9% H7t8x9 712FS 027uM primers}
1~5ng genomic DNA &9 1X buffer(10mM
Tris-HCl, pH80, 50mM KCI, 0.1% Triton
X-100, FINNZYNES Oy, Finland), 2.0mM
MgCle, 200uM dNTP mix(dATP, dTTP, dGTP,



SHBo|AM RAPD 4 7| E OI&8 AR &4 AT 13

dCTP, FINNZYNES Oy, Finland)®} 0509
Dynazyme(Thermus brockianus, FINNZYNES
Oy, Finland)& #7lsled F 14ul2 33, TL%
9] mimeral oil& #H7tH] overlayd HE 71&E
oz 39y FEZxAL PTC-100 PCR F%7|
(MJ Research Inc.)& 94 C(denaturation) 15%,
37 C(annealing) 30%, 72 C(extension) 1# 2%
% 45cycles® FP3HeH cycle A
denaturationg 95 CTolA 5& &<t AFH, wtA
9} extensionZ 72 ColA 5&33dot. FF4
DNAY 14% agarose gel2 A7|FET &
EtBr(ethidium bromide)2 g2A171 ¥ UV light
A vl BE3AC

Z7

Table 1. Primer sequnce used on the Cymbidium
nipponicum RAPD

Primer NO." Sequences
UBC 701 5'-CCCACAACCC-3
UBC 705 5 -GGAGGAAGGA-3’
UBC 707 5'-CCCAACACCC-3
UBC 711 5'-CCCACACCCA-3
UBC 717 5'~-CCCACACCCA-3’
UBC 720 5'-GGGAGGGAGA-3’
UBC 723 5'-CCCTCTCCTC-3'
UBC 731 5'-CCCACACCAC-3’
UBC 735 5'-GGGAGAGGAG-3'
UBC 748 5'-CCCTTCTCCC-3'
UBC 749 5 -GGGAGGAGAG-3’
UBC 753 5'-GGGAGGAGGA-3’
UBC 756 5'-CCCTCCTCCT-3'
UBC 760 5'-CCTTCCCTCC-3’
UBC 767 5'-ACCCACCACC-3
UBC 779 5 -CCTTTCTCCC-3'
UBC 784 5'-GTGGGTGTTG-3’
UBC 789 5'-GGAAGGGAGA-3'
UBC 796 5'-AGAGGGAGGA-3'
" Primer accession number of University of

British Columbia in Canada

2E t}33 W E(polymorphic)s FEE
DNA Z7t9] EA 5o wa A= vebd A
& 1, et JeEUa g AL 022 3o
Neidissimilarity(genetic distance) indexZ A}-£3}

o wAsgen 1 A gen 2ot

Dissimilarity = 1-2NXY/(NX+NY)

NXY = §328 X YAloldlX #e Ea%F
o] 2Z ¢ DNA =z #,

FrAAE XelA %Y DNA 279

FrAAE YX 3 DNA 279 .

NX
NY

g4 EFF 5L AT 4 544 ©E Wo)
£ AAHE& 939 NTSYS program(Exeter
Software, Setauket, N. Y.)& Al83tgon,
Sneath®} Sokaldl <3l 7@ w7544y
(UPGMA,; unweighted pair group method with
arithmetic averages)S FAWA oz &gt

AEAH e BHE s &FEHE DNA
polymeraset Dynazyme % 7} &, PCP tube
= Perkin ElmerAt2] Thin wall%g AF&3ch

g0 o 3

g g F 4 Cymbidium nipponicum)ol t}&
FEROAMA} A2 RIS §F F, AER
F5o] W3lE B A st F AFY ol F
Be F571 B35 HA anther capel € Ue
A2 F571 AAHAL, o]F Ago] B3I
o, o 5719 olF W7t v FAV FAHUG
(Fig.1). ®7Hg F4&9 A4S Zol7k 19 mm,
A 2mmolg 2, U ¥ 3BUANE 742} 46
mm, 52 mm& Z7}3 Q.
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$(1994)2 dHAEL g2 AEHdes g9y F
S7tol ngo] vl fHA Aoyt zs1E )
d4e IR g 4 8 F 57 o
A3t A FF7 A=, 0 A A ool
G Eo] LA EFFo stie] 232 4
A X3EE v 717S e Aol dvry
gl Apdojti(Avadhani %, 1994). 2 ¥ =do]
Hlthal7] Al Ztste] k48] zpe] Hldgigh & =
Aol AlZH = oL £ F Aol vy
AubA E3 vl g o Hojg HAdolt 3
FTA7F BAEHEA wirh ddsiA Hu o)z
w3t A o] e ol F Fulf FARA
SR wf Kol FXEHo] HHdn wory
23 A7 S4Bt (Arditte®t Flick, 1976).
A og I3 AEL dRY FAM HF 2
3t A8z g Jded o TAZE ¢
438lE 800994, 30,0009 F 9 HEE
Eitol E7teAed o&se F& FA VR
e AsE AFgse 4 %7 48U R
2 A& A& & AUvh(3H, 1982). 1#in g 34
o] tpdstx, FAo] glow HMo] =i F £
B2 4 4E 2} Ay &=

SEE RS
SEES L LD

go £ X 4 rf o

= 54
TF5E wUds7l s o
gt Az P 58 ddsA ZE A 29
Zk = (Arditti, 1992).
azy 2 AT A AEL FA@Y ‘?:l
A710elet R x FFA o3 ANFY F
% 7l%0] fleng 3 Fo FAMASE AT A
THE 715 AR 7HAokRt 1 1%y " i
Mt AANME 27185E St gle 2aF
d FEFE FEE F4890n Algdn
FA4&& RAPDHUE ol &3l ZARAE B4
& dAoAE Fig2olAd RBXol 19719 10mer
promerZ w3 A3 AH 218709 band7} Y
Elydth, =3 NTSTS program?.Z UPGMA
clustermg 24 ZAA(Fig3) AFdA Az
= 79 34%9 4837 UPGMA clustering
FEZ 006128E 0102 28z A A
AT 3459 L 010125 0.1449] +x
E 7R do FY AYU 2 gRQ3e
FHA Aol EM oMol e Aoz &Y
€.

RAPDY & #3373 ddd 35L& fAdAE +
2z & w F2 o3l YYo 2 RAPDH
o 2% polymorphism2 3+ EZA Jyeuda

5 08 EFHE o g £E glon =3
AFel webA® ¢S 23 chEun, 1995)

@24 Cymbidium& el &ate ¢ FolA #9
$A AeRe: Fdde §AH gL
AR Ee A4 Adzrel KA o7k A9 @
e Abao] B RAPDEA Mol 93te] ¥y ch
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40006 Novve (o Haenant Cheolanamdo
g.144 0.57E 0.112 0.0%% D.230 o.064 .04
1 [T Jomemeea | o
—————— 1 ©0.102
1‘. ---------------------------------- 2 0.121
P 3 0.c61
....... I L—- 5 0.142
-4 ®.10%
~%- L --6 -----
s P ¢ raval
0.144 o.128 ¢.1i2 0.296 Q. ¢.064 o.cas
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frong 05 dhitferont Covations bised o UPGMA anadysis
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1 T4 Natise g faenan, M T
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£t 7d%(Avadhani et. al, 1994)9} H]
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Fig. 4. Diagram of life cycle from seed to

the Cymbidium
Flowering status in

flowering stage on
nipponicum. A :
native stage, B : Seed pod in nature, C
. Seed germination in vitro, D : Flower
induction in the culture vessel, E

Seed pods ripened by self-pollimation,
F : Seeds in the pod, G : vitality test
of embryos by TTC solution, H

Germination of autogamous seeds.

ety 2 A3 AnE FHHoE A4
nagoz 4 TIPS 24 Cymbidium
&0 £33l Bold dozA £ HE F F
dslA AJtFE, FAsE Folgte AMEE, of
g gwAE ZAZE RAPD A dgiAy=
ZAstn e FUg AE F WHo)4E BVEET
F S A2 Aol & HAG = A
e 7EEAHE BAG AFRGAE AFHEE
HE %3+ 3170o] oln] anther cap® €d $l
ol FEo| o]Fojx M3 He AFFE ol7

7 vdige 89 # 5 dNen, v &4
F ZAZE 7IdAM Hslg FE@o] oE

MAAZL gel ArtsEsel g WA
Y&sel FA4E ol AU B, F FAE

TTCE &4 AR A FA9 7lldotA g
Al wrolHo] A A AMFE FA} g ol
FdE& RYYE AHdeld. waM FHEEL
Cymbidium% FE Fol §93% 2 Ado|n 18
3 FAe BE Hey] JM AtsRee
EAS 72 doke AHE S 8 FHEHAH.

H 2

AFE Cymbidium nipponicum® 743t ¥

AF3 1 RAPDHE o839 AY
o A ZARAE FAEET 2%
Cymbidium £olA #4384 =A7te-E3ts 749

#e 7IWER HF O
gy

Mg & ElrtgRo] olFAAA RILE QA9
Hoz gzt AudA Az F dFY oFF
H F571 B3saA dre ggglel FF771
AH=HNT, o] F Aol ngistgdon, o 5744
ol ¥ Wiz} A3 FAHAUL.

RAPDH wWE {KARHANME
nipponicum< A 7kolvp X 719

7} A9 AT

2 AgAAe AuaAE

Cymbidium
F45 ol

AL A

E A7e AFdsgy AYdiEddTAFHNE S of

ddisdAdgedtre AYS F1, AEE o f

ol 4% A7,
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