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Summary

This study aimed at investigating the pollination process of Cvmbidium
nipponicum after it being flowerd and its genetic relationship within
individuals and between regions. In addition, this study established its
cvcle system  from  seeding to flowering in vitro of Cymbidium
nipponicum. and inentified that it is characterized as a unique

self pollination in the Cymbidium genus.

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

it being flowered.

9 It was identified from RAPD analysis that there was no genetic

relationship in terms of within individuals and between regions,

3. In germination of Cymbidium nipponicum, the liquid Knudson C
medium was cffective, and Peters 3g/L medium and Kyvoto medium
which include the activated charcoal was effective for rhizome

culture.

4. The treatment in dark was more effective for the growth of rhizome,
the number of flowering, and the length of flower stalk than the
treatment in light. However, the treatment in light was more

offective for the number of flower bud being formed than the



o)}

treatment in dark.

The two examination  TTC test and in vitro culture - identified that
its seed obtained from self-pollination in vitro is being germinated as

normal.



b} Al 5-(Orchidaceae) & AAAI Moz 800 4. 300004 Feo] U
(Bailey ¢} Bailey, 1976). o2 ety MaHo g 923 11WE, TE S

3 10% 59 obdero] FEFo] Atk olF A4S AE P wES

o) & e Cymbidium nipponicum) 4282 o] i, Askt7d el M
27k Yo wal B upete]l Fxpale) o] dch dbgluie] M A Aol
7)stel ek Bl RaFoR AR Hel 1sem H:xE du A
olu §Ho] mRLR Rasta sh= "€ Azbde] ide] dew 1w
A #7)7F Jerh 7] o] 10~30cm& A §shal vha ze ®lo] gle

W o7l Be 22 ®oh wde) AHde]l =R S AW A

mo zz f@Ack ¥y 7o) 05~1lem® WAZ W g 3golu o] wut
zZrp 3o 79 Aa~8Y oo 7] Bl 2~6707F F4HAME defv
7} o) 1997), @AM B oy ANE A 49352 AAH, HFsta

CHOA F 1, 1999).

Fw nipponicum’® Aol A F &5z o] HE diE A SL olFir
2 AUA A AT HEAHE dEahe] Adel s fagh

A7 (s 400m olsh), weleh EA(RE - Ek - vlFe - ZhAe) o
CRRADECAY, AR T A - &3 AR e $A 257 A

shup, ek AAA o R R Qliatoluh w2t pvIy7bA] =GR gls



o], 1997).
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WA me vhi Amabs o) F47kel agel w44 Qlojuba
olth, whap AR Qb F42 e FHEY(columnlel Slizdl e TL
wh gl KXo 9low oleiz g7 HEH (pollinium) 7t ol AL, L HER
Wloekzk tolzb Frof o]l gl gkEviel(stigma)7h AUtk Livd o)
A7y st & vERfu], 4o spals eut fe) st ges 7
QUH(Eh, 1994). 2k o] A} 9l F Aol At wF o Al #H]l W
A o AZy e me s f(family)iE §18 HolvK(Garay St
Sweel,1974). 1856\ Calanthe dominyi7d A& o2 Q& gel A g o,
WAEe 32000 Fol oz sivid 1000 F4M F7Rska A tHGaray 2}
Sweet, 1974. b, 1994).

vl AlRe LRown o] wjFEvh wustAl ¥ i (Heslop Harrison,
1957), ¥hAkst @ Ao ghelo] F x| (Alvarez. 1963), AW, &, QI
vh4esp o] iz 9ol FHEE ol EF3tod(Gessner, 1948 Oertli ¢+ Kohl,

o} zpwro]l PEFo] Zoi¥lar kel EFHgrk(Oertli®t Kohl,
1960). A8t7e] #3to] W& atil(Laibach, 1930), £A¥ W39 B3 9
o)z 714 9 vl (Poddubnaya Arnoli & Selezeva, 1957), F5F7F # A ¥ v,
Zol wpwbo]l MEA ) 3(Hsiang, 1951a, b), FF 9t A 3ol QtEAJo}vio]
A5 CH Ames, 1948: Hsiang, 1951a). Arditti ¢} Flick(1976)% ¥ §-9]
wo Ao My FE 9ol zAsh: A5 Mol NAATE 3h
o] Aghg ghrpar Wit
thab Aol Zapiz uf vlashar, wlguivh @ Feo] Mg Lyl

wpo] 9)i= ek wiob wif AA, w7 W §liz e ek o
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oF 7+ Fxpol 34 witof myvcorrhizast el 2@ At wroprt v st
il Abel abefoll A o) wrobg o oikhs] whup oleldh whah Adrol] wkEE
SR Bernard?b Noeottia®l #elol ytAbzb #]laked g Asuha vja gk o
F(Arditd ., 1972), dhab gberabe) Aol dkeE W ltvE sifdtt
(Hadley, 1970: Hadley ¢+ Williamson, 1972: Hench %, 1981). 3§ o] &
2} ubolof] ¥hak @ ral: 196241 Knudsono] white] ol flo] kel £
itouol Wbyl sha ol wirol A wropalzl 4 QlFS MR o) wE
2} wrol 8wl thEk 9lpvp geo] olfolx Atk Downie, 19430 Ernst,
1975:Melntyre %, 1972: Murashige 9F Skooh, 19620 Reyburnm, 1973).
Knudson (1946)& Cattleva®) wrobg wj# &3> Knudson CHi#7F Bl #|
vl Qs sl sk o, Cypripedium®l 75 Cof A K thi= Bul #lofl A 3
o Aupir A& oA el Fipol uwpeha] wtolg wix]vh vpeivhal sl
ALt

Kohl (1962)8 Cymbidium &7 wroba] ghzziol A whel7h 2 ¥livfal s}
olo ] 1y S(1965)2 Cymbidium 5 #F ¥robAl Knudson CHl#]7F Buf A X
vp @t Aefekal sl

Kano (1965)3= $lol) 8 H3b u)iiel Hyponexitr #7bste] (Hashd A e
Moo FgapAlel  wiAir pteldat, Kellman  (1975) (oodyera
oblongifolia®l 79 W, erxol A w5 wrolvt # ¥[i} (4, resselates: '8
Ao Ak wrolyh gtk &hglvl. Harvais (1973)1: Cypripedium reginae
of #apurolal D5 chujed §F o] wrolyh Fmstl o, whx el st
o Ha el e da FES gareuha &deh Ichihashi o
Yamashita (19770 &bl pebe] Fxpiz Frpyboba]l QFRUfE o &8 &
GeapA eront S Aol s oFriL) g o]-o] Kol H Akl st

Dennis S-(1981) & Paphiopedilum-£ 2t #rob Al Norstoggowlell 871917k gt
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wpekabi= slol vhab @abHoluta dplov Ayt A (19780 M=re] F
ukol Al Hyponex 3g/Lell peptone 5g/Lib trvptone 1gL #H7F wi#] 7} &
shubar sblom, e 30 #7hzb Frbal spedvh dab M (19823 xhit
o] #up wbobA)l 350 H.O-8-odoll 35%-7F FxHE Aaftdled, Kyvoto Solution

Lol 4 wuled o @ wrol o vl &ol HUAtkm stelowl H (1950)

o 3Egkol F2) wrela] Kyoto Solution I7F &strkar Mareksivh,

AlO1980) % thieetbe] Fab ghoba]l Nf Gul 4ol A 79.0% % 2rob7h b
4 ok Fabrlal, ek Tsuchiva and Nirsch, Kyvoto Solution ¢k Nf Gl
Zjof 4] wholzh bz stgivhal shAvhAE . 1983). ¢ g Eere] F
wlola]l 29} o] (1985)%: Kvoto Solution O wi=# 7} wrep7h k&siriar w
aEtg o, @ (198002 Hyponex 3g/Lel peptone 2g/Lir  #H7bst ALt
Hyponex 3g/Lell peptone dg/Lit #7bst 49 qhadefell A wrepzp 59
vhar st AbE el A9 Kvoto Solution Il #lol A qruf kAl whob7t
Al wpA el el wieis 3097F FE kA, 1985).

Ardirtti (19673 whel Z:3b Fol wheb™ peptones] &% 7F vfitvlar st

o1y, Paphiopedilum® &b ¥ob Al w2 peptone®l #7H7b F &5

-0
~
o3
==

[¢]

kahiz slo] whobe gab#elet B LSt vH(Stimart 5 1931).

chap Al tellis 59 E - Lolel siubie Zhzbe] woboh wol MRS b
sk @clirol vhizvl wiitel JRUHe] ol Eel wh v e ¥
Ub vhiF uleEA]l shoot ¥ 3keb friAdabel] loj Az Fhitolip by 3R

-t A Cymbidiumiti= Qo2 Cyvmbidiumit eb el & 7#ke] vropfol #|-¢
& A zak mub opu)e} wrolyl A iubA X protocormo] A x A 4Ll i
2 rhizomeshatol il Stele] Wabzp 2k ojspolxxl ekou G )
ol & sljubie st o Wabslan s ulgs ekl gheb A A

sbomelel wsbb 2 s etk webd gas uEd Su
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Cvmbidiumit iy tiebd 2l sharab & wi= 148 4530 S49 4
O RLNE Zhirek chare] By it WEAl7 3 Wele] whAl S flostojof ¥ivk
(Ueda ¢ Torikata, 1969). st4e] 34Z4 wjdg wixe] Fiririz
Whitl 2 (White, 1963). MSul 2 (Murashige 9F Skoog. 1962) % Hyponex
) 7] (Kano, 1965)7F olwbzlo i A} gsjo] gtom ghekel 17 a 9ls)
o} Kokubu % (198002 MSuf 4ol NAA 2mg/Li, 4 %-& NAAO.Img/Li:
A7psk w Ao A st o] gEstula R mstdch dheke] shoot 3t
glo} 4= Kokubu % (19800 MSuj=lol BA 5mg/L 3 7ksE wi#el M, %
(19808 MSul 2ol BA 10mg/L #7Fg wiAlell A & 5 (1935) NAA
Img /L8t kinetin 0.5mg/L 3 7hsk whxoll A F&stuhar M sty o9k zH
o] shoot ¥3F wl=i= Cymbidium®) Fol wbeh AFguwiz|&E vhes 3k 5
olol o] -rof uwbir MK ele v yehr] ol shoot -3t vf A el
tfet ol iz AL xlo) A er g ol

RADPD(random amplificd polvmorphic DNAMH & 4 ]l zfo]+ 2l gt
2ol it A rH Williams %, 1990: Welish 2F McClelland, 1990). of ¢ g+ -
242101 2] iE(molecular marker) i @ejHo] Ak Ashet Al A FiH U}
1S dstabAl §d 2 A A £ o) divisty A Ao
Fxol wol A Alsto]l ¢lil, HH, $ol s WA Fou Ax AtA
‘“(linkage map) =23k 8 S Q7] Wil tKSoller ¢ Beckmann, 1933
Helengaris %, 1986). RAPD% >  RFLP(restriction  fragment length

plymorphism) el vla) 7132 o2 7hekstal vl 8ol A = i R

oz Ae] it} PCR ZFE 27 So os) wiumjrde] el d&E
W9 g ol tHWeeden %, 1992), “rgloll e Wpstan B A spel abgh o

ol A sl el falA rybAl FE o RAPDWY RFLPES vl

Wk Ak gAbek A akvh vbeEbutthdos Santos 4. 1994). RAPD'W S ol &

-8 -



sto] il EEgbel irlabAlG FEE;o Wi ol wol ol&xef sghizdl
et Lol ok Cymbidiumyt 4¢F Cyvmbidium, &
ol €49l Cymbidium aloifolium. Dendrobium, Phalacnopsis & 1453 &

¢habol nluf A a4 S RAPDY S o)l §-3to] Waleh wavh IAvk(E, 199)

Kool Ali: i Eele] SR-Aeldr wkaslar, Randomly  amplified

polvmorphic DNA (RAPDI S o] 838ko] 7 altke] st dvbAlis FAbeh At

wo ARE B AeY 89 % S T AyE Fxe) #ue
dekgla, Eabrotol A AszbAel A A wAel de W 2y

5t

44

.



CERE S

Al AL AT shabake] oA oo Adgel oddl Crelar Magde] <)
ol Al #Aetar iz iEeke] 1AS AAHSAR AT 9 Ao
Avk avke)l g Al s A g dAske] #Adskal Al 3
A A H el Apgstant AHY tAE AR 5~10em el 2~3mm
el Ae sl WAl g HebAae g (A 15em)E ARE SR A
A iy vpEiit ol Batdon - @ ANl <t Ao
spirogrEatgivh A 29l 3 sk A A S ofeke] Fvil
A7b AitebA Eabieit w27 Astab el wheh AbER el W

shat babelelan, el Zdelsh dslel wWahin % getalt

b o gA el vl g A7 Ao Azl RAPDM S ©f
goato] sradabA it Y-Askde). RAPDYAS 913 genomic DNAL: PVPS}
SPSi Asta HnRiirE:ubns Apgstel 4 H el vHDellaporta
21983, E A S 5 L8 8ol 1%(v/v) 2 mercaptoethanols: %
a2k mpaet & 300 L extraction buffer 250mM NaCl, 25mM EDTA,
05% sodium dodecy! sulfate (SDS). 200mM Tris/HCI(pH 80)] % %l
b alo) Al @of A 307 whxskgivh o 7o 10% polyvinyipyrrondonetsoluble
PV, Sigma, MW 100000 90 L3 #7iste] & & $ 12vol.el 75M ammonium
acelatedNHIOAC): B3 40l A 304-3F ¥ A7 chloroform/isoamyl alcohol
S fvol WA 2~3% ek Wb A7l 3104 b fhalel(10000g. 4CIsk
Aute Walatol lvol o isopropanold Wi 20CelM 30 b AL

lsopropanol &g W 5 4CelA 1043 LW 2110.000g)8ke de

L

_10_



ol whub wlu]ar Ml S vkl 3 500 L TE buffer “10mM Tris/HCL (pH
80). 0.1mM EDTA (pH 801 o ol RNase 2pLiF Wil 37C of A 15
bomea] 7] RNAL Helsbar tbAl chloroform/isoamylalcohol:  1vol. % il

HES- Al 7] B QAR

I T

nplgte] ALl s #Hsha, o] e Al isopropanoli 3
AA 7l 5 oMl s 9o} 30x Lol 3a FiHFEE vo] DNALE 1%tk DNAZ9]
ore Lamda DNAZ: oldde] wiil fujélo] agarose gelol A ulalah vt
EtBricthidium bromide) 2% @ #ske] wlatshiz M8 7 spectrophotometer
oA E S v AL ESke] F 48 tH(Sambrook 5, 1939).

ol y A X418 )3 primeri= Canada®l British Columbia thatell A <l
s 019l &%l 10 mer(10 uncletoides) s ol olul & Satol v
3+ polvmorphismel €18 ¥ 19702 primer$ A&t Table 1.). DNA &
EonbeS 98t @zt 4ol vl@Eke 0.27uM primer®t 1~5ng  genomic
DNA -9l 1X buffer(10mM Tris-HCl, pHR.0, 50mM KCI, 0.1% Triton
N 100, FINNZYNES  Ov, Finland), 20mM MgClh, 200uM  dNTP
mix(dATP, dTTP. dGTP, dCTP, FINNZYNES Oy. Finland)¢t 0.5U¢]
Dvnazyme! Thermus brockianus, FINNZYNES Oy, Finland)& ¥ 7béte] &
Lula sbar, sol2kel mimeral oilS H7bdell overlaydt A& 7I=ow &
g, =E7 AL PTC 100 PCR Z#7/(M] Rescarch Inc)® 94T
(denaturation)  15%. 37C(annealing) 303, 72T (extension) 1¥-9o.8  F
dSeveless Fastg o cvele ¥ 271 denaturation$ 95T oA 53 &<t

A2 whAuE extension® 72T 5EgkeAYE ¥ DNAS: 1.4%
agarose geliz A 7]9d 5% o} EiBrlethidium bromide) it & 4 A7 % UV

lightell A vl al yk3bslut

_11_



Table 1. Primer sequence used on the Cymbidium nipponicum RAPD

Primer NO.” Sequences

UBC 701 " CCCACAACCC 3
UBC 705 5 GGAGGAAGGA 3

[ &)

*CCCAACACCC-3

o

UBC 707
" CCCACACCCA-3
' CCCACACCCA 3
5" GGGAGGGAGA 3

@)

UBC 711

@)

UBC 717
UuBC 720
“ CCCTCTCCTC 3
" CCCACACCAC 3

o)}

UBC 723

UBC 731 5

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 739 5 GGAAGGGAGA 3

1

UBC 796 AGAGGGAGGA 3

Primer accession number of University of British Columbia in Canada

- 12 -



i v gl W (polvmorphic band)ys F#® DNA 7] FAF el
wpeb e vh vebgh e 10 WM gelbA gkis s 098 §he] Nei
dissimilaritv(genetic distance) index(Nei and Li. 1979 AF8-sto] &2 sf
pou, LA vhgah gt

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

NXY = S d48 X9 Yrbolol o 72 ¥xpie] F#5 DNA x7he] -+,

oN

NX = 448 Xelld F35 DNA =7te] 7,

NY - A8 YelA 228 DNA £7te] 4

g OEE B A7 fd A wir o]k S flste]l NTSYS
program (Excter Software, Setauket, N. Y.)& AF8-3t@ 21, Sncatht

Sokaloll o1& 7NubEl u)7bEAbE A (UPGMAunweighted  pair - group

method with arithmetic averages)S %A1 2 o2z B3] o},
e A olys Zxbir flale] =428k DNAY: 34§ 7F primer mhtt

380 wrE A E S A A o1, DNA polvmeraseis Dynazyme §F 7FA v

=)

S PCP tubel: Perkin ElmerAte] Thin wallvbs AR8-8FSich

_]r-'
Si
!
NI
=
o
Ol
-
2

spaburol AEe Aelold Aked FoAdE 44w n

Abg-sbd el E2: NaOH 10%0) %8 & & O8] ¥4498 7hetelA
Lipid(7] 52288 AlAst7] 918 KOH 0.INol 1417 3l =]ske] ] 2 e &
sbalck =1 MS, Kyoto, Knudson C wi#loll A% 30g/L #H7H: 7o

i opeptone®] H7b o e oA arAul Al vbo] Alelat izl whAle] =
R R

1) MS + sucrose 30g/L + agar 7g/L

21 MS + sucrose 30g/L

3) MS + sucrose 30g/L - peptone 3g/L + agar Tg/L

_13_



1 MS + sucrose 30g/L + peptone 3g/L
) Kvoto - sucrose 30g/L + agar 7g/L
6H) Kyvoto - sucrose 30g/L
) Kvoto - sucrose 30g/L + peptone 3g/L + agar 7g/L
%) Kvoto - sucrose 30g/L + peptone 3g/L
9) Knudson C + sucrose 30g/L + agrar 7g/L
10) Knudson C + sucrose 30g/L
1) Knudson C ~ sucrose 30g/L + peptone + agrar 7g/L
12) Knudson C - sucrose 30g/L + peptone
ol o] wj#ir a4l ¥ pH 55~58% Mt bt v]it o] &3t
21 Col A 20R-7F Warshdeh wF g TR 16417, 241027, 42 ¥
-8 ol &8l 3000luxe] ElolF il o7k 8AIZF 18127 ¢ Foldd
Uk, w8713 60mLel test tubedr o8-8t 208k o R st a9k 57

9 ol wrobgit mabatelnh.

stziuper A Ete] uhx)i: MS, Kvoto, Knudson C, Peters 3g/Lir 7] 2.
ostAdeke] i wbeo] A A)skdizd olu Peters®) A8 Kyvoto B 4]
of 1rof7Fiz Hyponexol ulsl 7k2Ae] 1/3 Al A glsto] Gzl Su&

vefghol Hajetdal wAe] 2AgdE obga ok

1) MS + sucrose 30g/L ~ agar 7g/l. + Activated charcoal 2g/T.

2) MS + sucrose 30g/L - agar 7g/L

3) Kvoto + sucrose 30g/L + agar 7g/L + Activated charcoal 2g/L

1) Kvoto + sucrose 30g/L ~ agar 7g/L
53 Knudson C + sucrose 30g/L - agar 7g/L - Activated charcoal 2g/L
6) Knudson C + sucrose 30g/L + agar 7g/L

7) Peters 3g/L - sucrose 30gL - agar 7g/L - Activated charcoal 2g/L

- 14 -



8) Peters 3g/L ~ sucrose 30g/L + agar 7g/L
ol4Fel uwi#) it Al F pH 55~58% HAS 3to] skt ol &8l
o] 1217Coll Al 2043t Wirsholuh, gl Fatutol AJF b e AL

i k8- 7] 1= 600mLe) 713 ol g3te] 200 o Skl

el ereley 2L

o > srAuokel A b Aol Fdw Kyoto +

sucrose 30g/L + agar 7g/L - Activated charcoal 2g/L wi#] & o] &3]
o] A& Yubapz] oriz vlro ol wjRS vk uid e lesr Huf ks
woldh 16417 24427, 8AIZF 18227 9] Zyolda 20vkE o et
=3

el A ®dE Fajeo] wolwl AAL 93 A Faie] dMNE EI
AW Zape abEo ojF Ay F g o] &AL

Fape] AMe Eak AALS TTCHAYWS ol &3 rtHSingh, 1981).
Triphenyvl tetrazolium chloride(TTC, CioHisCINGD 1% 48 o Wi, 30T
o] orzmA A 18~24A17F ®ybete]  ybAEACE. Triphenyl tetrazolium

chloride 484l pHiz 653 wF F, ool Wo W@die] matstel

Ap8-3F AT
gape] wbEo] o gk A Ao iz Fape] Fitdtolel ] A FHo] F AT
Knudson C - sucrose 30g/L + agrar 7g/L wl#|oll &z}t ghFste] ol

& s

- 15 -



V. 23 %4

b=
o

vk ek o & Cvmbidium nipponicumel VRis e A E s sak A
Segbiiie & % Al gb i o] skt a2k luh sk 5 SlEel o]
M b B Edab A anther capol rellic o Alir e d s 9lar
o] % #rfo]l nju)abgl oy, ok S/l o] % ujvh Qliz HHbvh & d v elvldig.
1y, vksh o geke]l e 2ol v 19mm, - 7E 2mmeolsdan, v 35

olo 1= 7F7F 46mm, H.2mmys 5 7Fskivt

n
o
-]

45
__40 ST
E3s 4 E
: 30 @
£ 25 3¢
15 [ -
10 ¢ Length 1
5 ~#-Thickness \
0 “ | 0

; 21 35
Days after ﬂoydering

Fig. 1. Changes in ovary size of autogamous C(ymbidium nipponicum

S99 D e S AL vk Al whe] kel aliel vl A A

A Slolth AN A b s E A S sbAvhar sheleh e Bl F Tk 4

_16_



sala pEsh s cr el ol gRle] Aol sl t
fol ghito] Al #¥ElA Rew® shi 71AS ghs ol Aukrgl A}
ol tHAvadhani %, 1994). “1F ol wldiaty] A 2ate] ghusl ahgol
ulosk ol AlZbelth ol Ae £4 F Aol ulhshi: Aukawa
ularst o told @atolth £d F EAsk WAsUA wh werell) ¥
Bool@ A WA el s ol % Tule BAAel ghd@ uh wgol
x50} gaeli vrobel S & 7 kA ETh(Ardite, 1992). 91ubH o
©ovsb ARe vy oA sbg A HBL deld iz ol
CA s b el SR 800914, 300004 FO HEE thio) Ehrbe
dol sjmstel £ fAS/INH: WshE A@ehs FAS 27 @)

o 7w A% % Uk 1982). el shale] derala, %4o] gl

JU]L} ik q{:]Lﬂ :;r_;‘] 4};' o H Ag(‘} 1111 ol A /] /]-O] L} ﬂg] ]. Tk Ad
of ol Ak F% vlol @iz ¥ Fol RAMAE A% AP AL v
ol oss shAekul shal figlv] wiitel] sRsbekAlol A e = 7psbet gevedl

Gic HeiAel 2R ed v GAsdty AR,

& eke RAPDWH S ol &sto] tAsAE ¥As AdddAi: Fig. 20 M
5ol 19709 10mer primeri ¥-A18 A b A4l 2187H2] band7b virbuwd
tbomdt NTSTS program 2.5 UPGMA clustering %41 2 2H(Fig. 3), A+
off A AFAlEka )iz W&t 3A1%el A% UPGMA clustering <>
00615 El 0102 “rejar dyk alstel A AR 37l ES 0101245
B 00440 G2 b Qo] Eel A frelan g eikel frd A A

Ol ”)10ﬂ OOI/HOI ul‘l:_ /)40517_ 8H ’1 E\L_]_L_]»

LA |



RAPDW S & 47 i o flaAid prsug @ o F2 olg

L»

b= kb o i RAPDY Ol 918k polvmorphisme & 3ol A deRurict e
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(Eun, 1995).
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M1234 56 M 1234 56 1234 56 M

UBC701 uBC731 UBC735

Fig. 2. RAPD profiles obtained from the  Cymbidium nipponicum  plants
collected from 6 different location with the primer UBC701, 731, 733,
A Molecular size marker (1kb ladder, GIBCO. BRL.)
1. 2.3 Native to Cheyu Island

1. 5.6 1 Native to Haenam, Cheolanamdo

0.144 0.128 0.112 0.096 0.080 0.064 0.048

0.144 0.128 0.112 0.096 0.080 0.064 0.048

Fig. 3. Dendrogram of the Cymbidium nipponicum plants collected
from 6 different locations based on UPGNMA  analysis
syvstem.

1. 2.3 Native to Cheju Island
1. 5.6 0 Native to Haenam, Cheolanamdo
Values on the base line indicate the average  genetic

distance between two lines.
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G H

Fig. 1. Diagram of life cyvele from seed 1o flowering  stage
Cymbidium nipponicum

A Flowering status in native stage, B @ Sced pod in nature,

on  the

C @ Seed germination in vitro, D Flower induction in the culture vessel,

I5 0 Seed pods ripened by self pollimation,  F @ Seeds in the pod.
(v :ovitalite test of embryvos by TTC solution,

H : Germination of autogamous seeds
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Fig. 5. Comparison of various seed germination medium
for the Cymbidium nipponicum

7 )
" See material and methods
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Table 2. Effect of actuvated charcoaltA - C) with various culture
media on the Cyvmbidium nipponicum rhizomes as grown
4 months

) Growth degree
Treatment”™

without A - C with A - C
Knudson C - +
NS . +
Peters 3gil. * o
(10:30:20)
Kyoto
. -

(6.5:6:19)

Sceed material and methods.

Fig. 6. Photo showing rhizome growth status of the Cyvmbidium

nipponicum as affected by culture media
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Table 3. Effect of light and dark condition on rhyzome growth and

flowering in rhizome culture of the Cvmbidium nipponicum

Rhizome No. of No. of  Flower stem Flower stem

Treatment  weight flower opened length thickness
{g) buds flowers (cm) (mm)
Dark 11.9 11 3 R0 3.4
[Light 6.1 20 5 23 2.0

Park Light

Fig. 7. Photo showing rhyzome growth and flowering
response to light and dark condition in rhizome

culture of the (vymbidium nipponicum
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