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Development of In vitro Culture Technique in

Cymbidium kanran Native to Cheju Island and
its Genetical Relationship among Native Habitat
Plants

ko, Tae-Sin

(Graduate School, Cheju National University)

Summary

1. The results after sowing Cymbidium kanran seed by self-
pollination and cross-pollination is that mean days to
emergence of cross-pollination seeds(184days) were 17 faster
days than those of self-pollination seeds(201days). The mean
number of first germinated plants was much more in cross
-pollination seeds than in self-pollination seeds, and the total
number of germinated plants after a year also was more



prevalent in cross-pollination seeds than in self-pollination
seeds.

The faster media in germinated days of seeds was 1/2MS.
The days from sowing to germinating were from 181 to 190
days and had no differences among medium, but the
germination experiment carried with pasteurization methods
was faster as many as 68 days in voltex-mixer(145 days)
than that of magnetic(213days). There was a trend that the
number of germinated seeds at the begining step was much
more in the sowing plot on 1/2MS medium after voltex-mixer
pasteurization, but a year after sowing, there ware much
more germination in 1/2MS sowed through both voltex-mixer
and handling treatments than any other treatments.

In the germination experiment by the seed coat softening
treatments. germination began from the 60th days after
sowing in the Wilson’s solution and 0.IN KOH mixture
treatment, and the germination was the most predominant
between 120 and 180 days.

2. From the result carried to investigate the efficacy of edible
agar. chemical agar and gelrite which was inactive solid
material composing a component parts of solution, the 2.5g/L
gelite treatment was superior to the others one in its shoot
growth and price respects.

Anti-oxidant treatment for new shoot differntiation indicated
that polyvinylpyrrolidone(PVP, M.W.40,000) was better than
anti-oxidant, aspartic acid, ascorbic acid, and rutin. 0.1 to
1.0mg/L BA, 0.1lmg/L NAA and 1g/L PVP plot showed the
best growth in the plant growth regulator treatments. The
higher BA and NAA concentration is, the higher the degree of
brownness in the medium is. And the action of the regulators



was suppressed. Therefore, for rapid propagation and healthy
seedling production it is recommended using 2.5g/L gelrite
for inactive material, 0.1 to 1.0 mg/L BA plus 0.1 mg/L NAA
and 1g/L PVP for prolonging the period of culture through
inhibiting the oxident.

3. Potato and banana were used to investigate its effect on in
vitro culture. Banana juice 100g/L plus potato juice 50g/L
mixture showed 5cm higher in height, and increased leaf
number, branched number and fresh weight then any others
this implied that potato juice and banana juice mixture is
adequate for in vitro culture of Cymbidium kanran. Removal
or cling of a rhizome revealed that the shoot culture removed
rhizome showed the best growth in fresh weight, leaf length,
leaf width and root length and mean bulb diameter was over
12mm and the number of healthy new shoot also was over 5.

4. The growth characteristics comparison of the normal type
derived from rhizome in vitro cultivated, which is germinated
from seeds crossed chungwha with jawha. artificially induced
dwarf type by unconazole treatments and natural dwarf type
showed that the natural dwarf type was shorter about 1/5 in
length, thicker in thickness of new bulbs, thicker and shorter
in rhizome, and greater in the number of branched rhizome.
The result of genetic affinity similarity through RAPD with
gernomic DNA in Cymbidium kanran was 0.929 between N
and AD and 0.75 between AD and ND. The results of cluster
analyzing through UPGMA indicated that N and AD was
linked in a cluster. This RAPD makers may be used as a good
molecular marker for dividing natural dwarf type into artificial
dwarf type.



5. The results analysed from DNA patterns between indivisual
rhizome of 10 which is derived from seed cross-pollinated and
self-pollinated is that the size of DNA fractions was ranged
from 0.4 to 2.3kbp and the number of polymorphism were 1
0~ 16 in self-pollinated, and 9~17 in cross-pollinated.

The total genetic affinity similarity of them was 0.3810~
0.7692 in self-pollinated and 0.5 ~ 0.90 in cross-pollinated.

6. The results of DNA analysis from 23 different sites
collected revealed that the size of DNA fractions ranged from
0.4kbp to 2.0kbp and the number of bands amplified in each
primer varied 3 to 14 and these total genetic affinity
similarity was 0.75 to 0.95. showing deep relationship.
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e BTEMM] Bate g Rad thdA 2oz A AAHR
600~800/&l 25.000~30,000#0] sr#i=lol AiL(Arditti, 1967,
1981 : &, 1973, : Larson, 1980) M & BH =AE &34
M2 e GHES) A% S48 ded, dFste AFEY & 7P A
g M- BS A=Y A B0t ($,1994).

o] & CymbidiumEe o 709l Uz W& i T T
Mgl BEXstm dom AR jgol ML WE., HA 2 HEel
FEstn ATHOEEEME % 1979 AHFHKE %, 1969). HHEN
olnle glou #mEES] Re EE AZM wel AwisHn §FH
k7] W B FEPEM (western orchid)olah 3, W - HE % HAS
e fol Al EAES  AERE A=l fie  HFm (oriental
orchid) 22 F¥3tx ATH(¥E, 1986).

EINES e G R AAEAMT A D e HIMES
(Cymbidium kanran Makino)& i3 tgo] evtetels gAstn
e HmEmM Fo sEAM 4o AAY gy, agn qHZe GFH
o 2o E#EMOZ wlE F83F AXNE AAd}n Ut EI EmS
EAEso] uhehA] MR, HAEMR, S8l hREM Fo2 TESR
dot ol HAANGE FAF AY Won AEHIoRre KEM
(Cymbidium kanran Makino forma purpurascens Makino), %%
B (Cymbidium kanran Makino forma viridescens Markino).
K $EFEM (Cymbidium kanran Makino var. latifolium Makino),
H44E R (Cymbidium kanran Makino forma purpureo-viridescens

Makino) o8 783t JTH(KFEIK, 1964).



She) EHe —fSlptozA 159 B9 qobe Eest Exol
W pfE TRd BT ol 2718 EUEE HEE MIEHte]
St EAMOD eA dewsl e BHEGS 19673 79
119 K#iiat 19152 A3, neda AW HMSE 2ol Ak
7t #3so] NEFE FolE Frb e FE2 FFHVH A Ao
AAo] T AWS MESERMS ol 58 AAZAHo] TS (&
% 1987, 1989, 1993, 1996 : & %, 1985: & % 1979, 1988:
2z 1982, 1986, 1989, 1990, 1991) Zzte] Faidtoly o2 RH
A 24 @A AAdez Rsel A4 B4 4+ Ate He ¥
el oot

e MEERES M) Mol R mEd HesE FAbuol
WAe 28 2 A7123e 2871 2ol 53 AAEHE AP auxind
cytokiningl %9 AsE 2 zg¢. /MRS AY 3HEE 2
Wopy % 217te) ATABSe] Th2A Atsie] Ul @R ol
go| At old@ EAME AAsy] Asted moh AAH AT}
ag T Qed ¥ AT K FEEHE A Aoty 2
whEEd B8 72 B Mo 242 A8 xedd WIPEe
Agsinsl Ao A9e AT

T Hod FHRES MREAS B98¢ neldn wold A
2 9% gEmS YE@ v A4 A AdHez AsAE Ad
sl ST AL 4SS 45 Hlmstn St

A EAA HEEm e MY SRS PEm S4e 2
sto] RRE su Yo, BT STAMSY eH ool AQB U]
N 2] ¢ DNATS HE Al Wl stassoz 2242 4

9] 7149 Polymerase Chain Reaction(PCR)& ©]&3l& DNA A

aglxn



2 (Jeffery %, 1985)0.2 i 2 A MATY EMHBREE st
e AEE wyol g&53 Jdrk. PCRZIZIE ©]&3t Tag polym-
erase®t primer %22 DNAS SFIFAE FFAJle RAPD
(Randomly Amplifid Polymorphic DNA) 7I'(William %, 1990)
o ANFFgo] tAStL DNAZKS E77 &olstd middsl. §3
o AaA R Fol 48 o=z JUok(Kim. 1996. & F.
1998, 1999: 4 %. 1998: ¥ %, 1999: 7 % .2000).

B Aol M= RAPDZIYME ol &sted FapdolAlo] WA 4%
AR AA, AdHes AR mEE el HR B RRE
osted FAE FatollA wotd JAZEe] EMAY AHRIRE Bl LA
oun  FEHiEY HASE EMS AfEH] AASTY EEBIfRet
259 AP L 2AEIY ERAAE gdted 7|2A8E AlFstnA
Aot
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Kol Fate vlAMsta Ko kB Adeolm BRELZE QlolAM AAdE
M oyt 23] oj#AY mycorrhizagte MET HAESIY Eolrt
7bsstA Hol B3} ol Fojztta BaEo] th(Bernard, 1909, #,
1973: Larson, 1980). 284 Knudson(1922)°] e FAE &KX
o S MY ATEiz}A WolAd F USE WA o F dFu
of o3 el §FAdel §w3 APHD Uk, ol FFAIYL =
BE FECE v HMARHAAT Bo] oA Yn BAFEES
FEME T AYdeEe TAE AFdE i FATot 7)3to] o
AP AY golgol By Mol FREMRC] A7t 2891 U,

BAE RFME A 2 ffd del weloe] ted ol ®iFmol
B Fapdol @ BRER Tadde B Euvt do. Hue A&
Kyoto MujA7} $-F=3tttn st o (& %, 1987), #<+ F(1985)«
MSHi Aol peptone 3g/L& #H7tste Zol Fuxn R3g u Slx,
8 %o ¥8i(Bletilla striata)ZAte] EEEE(1982), A2HFTY
Z 2o} (1984)9)] Kyoto IHlAlol peptone 4g/Le& #H7tete Aol
wols=u protocorm A&°l 7b4 Frhm Hustgch e Fabwol
Al Kokube %(1980)2 MS(Murashige & Skoog)®iAE. findi
(1976)+ Tsuchiyua$} Nitsch micro-element®i A&, KkE(1982)<
Hyponex®| 2| & Al&3dgeni, B %(1987)& Kyoto MHIA], &
(1990)& Hyponex®i#], Z(1989)¢ 4£(1994)& MSHIAIE AL&dt=
Aol %S} FAdole] AFAHolgte Ba HF AFAeict HEigel FAE
of iAo &3l th2A Huxo U,



Zaptol 2 Rigsty] 9% AF2E RWiFMS TAES fHiEdiol Wilson
B FAE 258 doprt FrtEYtn E st 29 (Kano., 1965),
£3) 5¥8#(1976)€ 0.1N KOH €94 Aeatd T4 gEd ofe
g wolABZEA L AATL + Utz AT HwA(1985)< 0.1 KOH
follo] 587 Agste Aol Fon ¥ 2™, Nagashima(l982)=
HA #Fiiel Falol KOH Aelstd M7t 4-E 42 ¥ FE°] If7t
2 =2 sled 90~120%°] At n Bt

#1930 Koégl %ol 93 1AA9 &3 tEo 1955 Skoog
g} Miller7}b cytokining& <&@Hoz FAstm, 1957d auxin
cytokining& &&3ld tabacco calluselA shoot7t f7IHle A&
23 ol o] HHEELS MMMAE RS K& 4 ol &5
ot

Ueda$} Torikada(1969) Cymbidium pumilumolx NAA 0.1mg/L
ol&te]l FE& shoot¥AS IOV 1 ol FellX e dAHULH,
Cymbidium goeringiit kinetin 10mg/Lol NAAE E&AM RS o
AsEo NAAE shoot¥FE st oy ne=dde Aol
stdch. 23 #(1978. 1979)2 Cymbidium wakakusa®l*l NAA
0.5mg/LE #H7tete o] AFHoletn BHustgen, Niemann(1980)
& Paphiopedilum 37325 H HEA FA4& BAZE AnpHolztn
Baustdch.  HH, KM, A 2 Be NAA 2.0mg + BA
1.0mg/L H7hAI7d #3t 3 o] gt Eust o™ (Chel ¥,
1987). Cymbidium faberi® rhizome<& ¥ ¥& 7% BA(0O~10ppm)
H2lAl shootBAole ZA G A kot BA 0.01lppmA &4
shoot7} 7} ZAA zstth(Hasegawa, 1985)« E 17t UAAH.



X3 Cymbidium kanran® rhizome WA & F(1979)2
NAA 5.0mg/L BA 0.5mg/Le @& EE NAA 0.1mg/L E&A4Z
rhizomed o] Fzsictm stgom F %(1984, 1986)& BA 5.0me/L
9} 10.0mg/Le @& Tt NAA 0.1mg/L &€& #H7F2 shoot7t LA
A3, shoot®3HE BA 10.0mg/L ©&Helrt AztAolgtn Busiit
a8l 4 %(1988)° sty Epiel 2AE3E st BAY H7MR
b 227 Loy rhizome Kol A/ Itk Busith

aely EEY 23w FAl cytokininH B2 st wiA|7F A EHA
Zdsta A3 8o AdHe dFe M F AEA B¥ste
Hl=33rEd] oeiA wlAle FE Frlo]&E5c] AsHuen Y=
# Aol tH(Constantin %, 1977: Drew. 1979. Ichihashi %, 1977:
Ishii, 1980). %M 7Z$lE cytokininFel H7tek 2 Fx9 F7tel
w2t 2=t AstA Jehdth 8 %(1985)% Ernst(1974)€ 84
gre] HrlasaEd dAHRE 2o F4Ectn A x, #(1985)e g4
o] H7tel & Mzl 7ol &oldttt sk, F %(1985)
o glie] ZAMYANN FHBE 2g/L HUIEHE 249 5ol ZEHD
Balprh Z7beie AR B A4de] sbgstttn dkien,  #kek
(1989)2 TAH&S A& AS LRFEWHE 249 s F+5
o] 1 MYAHNE JIFY F Atz IFEed ARAEGWE M2AAde
=) o] AstE 7AaAA £ e HiEbHe] ¥ agja o whE uiA]
o) ZA¥Ee WAl HedFEe FH A=, HEHI S5 E
A% WAl HriHe sHERY BgAANANEFH fU1EEY TR
H7te= %9 a7 Hesin.

iR oll KKEHS H7tete RS2 coconut milke HeEl7h Fox
e A2 del ¢ AMEQld (Jeyanayaghy %, 1966: Pages,

_.10_



1971), %3 #5(1979)2 Dendrobium nonile FH %A Atz
200g/L. EvIEFF2 100g/L, #F %-2(1984, 1985) Aerides japon-
icum® FAEolst FEA SO Hyponex HiAle] whiuF 35g/L¥%
g4 2.0g/LE A7tste Rel F%ew, Cymbidium ensifolium®
rhizome& %<l coconut milk 150g/L 77} &HHolgtes Hivt
AJT. FA F %(1985)2 Hyponex MHIA 9] Passion fruite Rit
o) H7tz %27 ASH E3ld AFAolg Hug ¥ led,
Cymbidium/&e wFAl whihd 100g/Let ## 50g/LE F7hsted
Fe 298 ddde Eu% Ao (Arditti, 1968 JF, 1989).

EE HER ANYE wgel] B iR A7 oM it
of #3 AFAo|n 73} olFe AEE FFolu AHUE S B
e daE Bk gt

MRS o2 o9 B3 RZAZ #HigEEeRRYH JRAE
A7 ede & BAdl glou AstdAdA ofzgel Un. 7E
o] HEMAHKEY AMEE ST 228G vl shootd] A7171
2tz Fo] @Wo] Bojux gon, AstdAAM PE&ol AXSHUAT
Bk AN o8 AAE Pt AMF BEE SHYAE Byole
A AANME A&Hoz YFE Bk opel AELo] 100% @
F A3, o5 MgHE ALE UM HFEHS S5 R F3
3382 ¥ Ha & g F3aA =HA.
a3 FEFEMOA fERE] tiY o] Eorta ed ol A4
defoll A HASAY AYulFHolA] dF FFA= D Uk, ol A
3 AEAU GARAS Adiste EHo] EASAY EMHH) KRR

Fo o3 Aolgt MztArt EIF fEdgelyt A fEIHECIA ARAA
AE ALgstad AR GE JAAA BRI E FolAY AFIIE =
Hg 5H o olgste A7F Avk( Barrett, 1982: Larson, 1985:

>

>

>
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Million %, 1988: Choi %, 1988). °l& AZJAANE BIEX, E
oz % A Held oA K 71408 AAE ¥ oy
wEs e 2 BAfEf#E(Kim, 1995: Larson, 1985), 3 % <94
(Kim. 1998: Sul %, 1997) 283 {&F9 ¥ (Kim % 1989,
1992) % %z AaAx ®nsln Uk Leet Lee(1997)E fill¥y
ERHEEHEC] FAZY 2AWFA FEAS e TS FASHA
M FA  Uniconazole 0.1mg/L$ 2ip 0.01mg/LE E8&H7Hstd
243 FEE Asted Addeld Ensgen, & %(1999)&
seiio] 7|UlwloFol Uniconazole 0.2mg/LE 3tA AFAAEH7}F F3
sctn BHag vt glo} B AFAME UniconazoleXglo] & fdojzl
T Eapitool| Al S5 2% st AKEAE vm st

2. £ R RAPD4AHol 23t EMA Kk

Hitpol RN, MRS AEte #MESHE KRUF FHH SRS
7122 &t o] o)A oy AT SN A& BAFEAML Aol
o] &3 EAulA o MESHY S L MfETEC FHHAAD
At

7b4 AA fiEREC o889 ExvAE FAAELE AMZUC](Chen
% 1998)9 E#EFES] 534l isozyme makertt FEfHQ EAHE o] &
sl gou QA 542 @79 JFo BEAHEL, isozyme
ol &2 AHu3lvlAL LAt FFHe7] HE ol F AEE RHITM
o olgdte R AV A& %, 1999) 1 FAH.

au srFApEte] wg g HAXEY(DNA fingerprinting)©l
Aslo] WEA S genome’del UERE EMGH #E HEH ZEA

_12_



o §78 $40] HgMoz oA I AWABYL 1985
d gzl Jeffreyol ot A= en JEAASY FolH DNATE
o] zto]l A (%%, polymorphism)o] Q1zte] A EHH thFstrtar st
Hog ey H4Ee Iy YEAAM HEH HFHERER,
fRol IR RERZHE, HIREEY % S - ol gHu o

Az B o2 A|FFEAEHY (Restriction Fragment Length
Polymorphism : RFLP)H3 Z#&ALAHRHS (Polymerase Chain
Reaction : PCR)Wel 7HZsHol 57 FFlAM REszt 7he st
wigmel srfEel 9l ol 853 3ith(Reed®t Mann., 1985 Williams
%, 1993 Yamagishi, 1995).

Himpol EMAY EHBIRS HrRste WHo2 PCRE ol &% b4
27149 Random Amplified Polymorphic DNA(RAPD) Zrififigh<
4 ABASS genome 75 ¥lusted ©| &2 + e DNA ©H
£2 ZZ37] 959 10-mer 59 &S random primerE °|&dt=
PCR 7122 o Exulz] 2awisd v FHAL #RHNS
& 2 glon, weu FHHoZ A g WHolE WA= WY
(Welsh %. 1990 : Williams %. 1990)22A HIZd] oHAEE)
el RAPDsr#iol olojxlm dek. 2 <2 sabof(Stiles F,
1993) AFzH(%, 1994), B%oH(Lu %, 1996) % @fEe +EsAY
Allium (Wilkie %, 1993), Lentils(Sharma %, 1995), &4 mid
o] wlw (%, 1993), 1 Av (Ko %, 1998) F*9| ;&Hay BIfR
sheb A E Arde el FMEIRH(E %, 1998), HxEX
o) MM BEZEH(E %, 1998) %ol f&3A AMgEA o a2ln
MiAEO) THRY AMEBRIRATS AN dUEM AYIYR (& ¥, 1998)% A+
(L %, 1999)0lA4 Eud uh U

=)

N
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m. #k 2 KHe:

1. E@e &1 BY, % F
1-1. %56 B FRIFk W&E
1-1-1. TRHED siEEo e E1T8F

EINFERS] TRl ©& F dol NAFE BWol] FHET] 95t
Ao (FIE) 2 ASH(EW)E ol &3t BR R ERAE & F 192
A9 £A45 Ag 82 MS(Murashige & Skoog Medium : °]3}
MsSuiA] 2t 3h)ugA ek MSHizle] FrlEd e Wrez I 1/2MS
Wiz, 2eln pie] FRpgote] Fo] ol&3t= Kyoto IHiA (Hyponex
3g/L). Kyoto I#iA](Hyponex 3, Pepton 2g/L)°l| F&A& &EKR3IA .

FAAEL Wilson's&H4(CaCl; 10ge TH/FF 140mol XA %
A2 Aejd £H : o]s Wilson's&Holgt A3l Tween-80<
Hotste zZ}zb 1584 AEdtd Fa/doA 27 oA (Watman
no.lE& 21 4£2=d 3 FAE Yol A F BIEF=E 53 AHH
3t 300mL flaskl &K T

HRAH WiA& sucrose 30g/L, pHE 5.322 23U K|
A7t A e misAE Az on, FAIBuiFEYPCR AlFS
TYstdn AgE e £ 8032 2 sAT

ol 7|12t Fo] WAL |E 2512T, KXE 1,500luxE 1Y€ 16412
zHstgdon MTEK F 219 BRESE FAA.

FolzAbe BHFH (Tl 0.0lm F=Z §dFo]l 7 A7)
7o) 2o dge oSS BR F 1579 HZHor BastdEA V)
oo EHK 19 £ F Lot E AU

_14_



1-1-2. BHEHE D KiaER 4 ET8F

FENzEW A3 2 AEE ol gdtd] HERLAES T F 14T 4=5d
A2 NAARZ HHEHES TS HHER(Wilson's8H) 2 &3t
@ Handling @ Magnetic stirrer @ Voltex mixer @ Ultrasonic
cleaner(B8200R4, BransonicE A4 E)E ol &3t 1583 £5% F
Bkt om x4g wiAl Ay, wid R ZolRAb HE AY
1-1-13% 53t syt

1-1-3. HEE&ILER o ETRY

ML e O Wilson's8% @ Wilson's&% + KOH 0.1N
@ Wilson's&dd A% F £254& AAst KOH 0.1N&] HA
22l @ Wilson's& + Voltex mixerd 4FF22 30%3 sttt
£3 KOH AgjAlo= Wilson's&da 54 T/t H=5 & Fsto]
golo] T3AIZ F et ALgAT.  MTEKS 1/2MSHAE
ol gt o wlx Aot WMEFHEe AF1-1-1% LA FHFAH.

1-2. bt ERBCR
1-2-1. BEWEEEC 948 SNEH BR

gEn 2R B Al ZA A wjRe] F7tEE BEAEAAED 1¥ A
250 We ZFE 78] Ydstd nFEHAE O GHER O HKEH
% K (Junsei Co.) @ gelrite(gel-lan gum, Sigma)® 3TT2=
MSH 2l o] peptone 2g/L. sucrose 30g/L., BA 2mg/L. NAA
omg/LE #Hsbetm, pHE 552 2FsAT.  #HEFHE 300me
flaskol 60me® F3 wiAlo] 2cmz AGE ZA S 107048 EIKSH
108HE- 0 2 kst

_15_



ggmEe A9 1-13% Bl Beladon 48zie BR 670
9 Fo AT

1-2-2. Him{tAel #EEG KR BOR

o] 7R EREAGWES BAEZ H7FEA shootE 3
wou} uix|7} Z¥iEe) Yo FAHE Agel vehdn. ol @3
S Bhibsty) et HiE{LEIEA O ascorbic acid 10mg/L, @
aspartic acid 10mg/L. @ rutin 100mg/L, @ polyvinylpyrrolidone
(PVP, MW.40,000) 1lg/LE AH7lstden, wixle MS7lE2wA el
sucrose 30g/L. peptone 2g/L. BA 2mg/L + NAA 2mg/L,
pH 5.302 zAsdtt. #HEFRE 300m flaskel 60m¥ FU
WAo] 2em HE® 2AL 10704 EKste] 10852 dASL
WA e 2 ASRANE A1 1-2-13% FYIA FHA.

flo

-

1-2-3. £RAGWHE AR BR{LEH LR

A8 1-2-2914 7t £ ZAFE HQl 2.5g/L9 gelrited 2%
1g/L polyvinylpyrrolidone(PVP)7} d7He MSHiA & A&t hk
FEE el BA(Benzyl amino purin)®t NAA(e-naphthalene acetic
acid)® 0, 0.1, 1.0, 5.0, 10.0mg/LE &7 &84 ¢ &8o2 s
At #EHS shoot®3E 4A 7] st AE 1-14M 458 &4
& ZAse 2cm 37|12 Adste] 300me flaskel 10704 BRI
A" 10vtEc g APS SR, ERAGMMWE AMHA @&
Ao e 2g/L §4BS st

WA o] 2Ae MS 7]2ujA]o] pepton 2g/L. sucrose 30g/LE A7t
3 pH 5.52 ZFsgch. wMgNt Fo mMIFERHY L YKEA
B AE 1-2-18 543t 3o

_16-



wjzle] ZWE 232 Hendel %<9 "Wrdol w2k wjx[d]l 70%
ethanole 2% ¥% W 2A Ze &uWz At 420mme]
A FF=E FAHA.

#5332 Swainhr® Hillisel ¥yl et 38t =, 0.4mL
9] 70%ethanol %% 7TmLe ZF+¢ 0.54mLe Folin-Denis
Aeke sbete 4olE g 3% Fol 1mLY Na, COs ¥38d4&
7bstel & S F 1Az B BAEAGIE 725me] AN FF
=& FHstAo.

1-3. KRR #mEcR

o] Q) BNFW HES THE7] Astd RHERITA vhivs
9 =S Yo A E 24 2F 4~5cmA 7|9 FEE 71U o4
sted A¥e AAsdth. wiAE hyponex 3g/L. pepton 2g/L,
sucrose 30g/LE Yol zAsln ¥ivyEFa #ZAES 0. 10, 50,
100, 150g/LE &8 % @& #Hsstdem agar 8g/LE ¥& F
pH 5.58 ZHsA.

s 500me wjkHol 534 sutE oz FERStE AlEE AASAH
Wkt 2 e AlE 1-29 BUSHA FIsA o Ag2AE WY 19
Fol] AAlsHAT

1-4. %] ARG 42 SAFHBR

o] 24T 244N ZAE shoot(2F 5cm)E FAMEER °| &
ok, HAewde O 24%E BEKE A, @ Shootdl] 2728E F33t
o #HKe A, 28]l @ shoot¥hS HERSHE WHY 3A 2 kAT
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MS7] 28X peptone 3g/L. sucrose 30g/L, starch 3g/L, NAA
2mg/L, PVP 1g/L, charcoal 2g/L. agar 7.5g/L, pH 5.5 =44
wjz]oll ERSte] #elsdon @A zY 2 AKEAe AE 1-3-1
7 FdstA FAAT.

2. ¥ MRS RAPD ol < 3 EME ¥k

2-1. HR HE¥EEL ABMH FF L¥EHES] £FY HEDH Wk

PFINFERS MR CERIE X RIE) FTAE LotrA 2d 242 MY
&to] dojA UukE (normal type :°l3F No& EA)IH AUPE
f%EME (normal dwarf type : ©]3 NDE EA)S A& 2 274, A3FH
Eol4d & =AletH . ol€#8 Uniconazoled AMelstd @ojxd A3
%5 %HE (artificially induced dwarf type : ©ldt ADE EA)S 99
2%9 AATH M=z vuste FEEY 7IXE HEINADG. NI} NDY
273w MSHIR| ol #EX 9g/L., 84" 2g/L% NAA 2mg/L 123
sucrose 40g/Lol &F4 A% 3g/LE H7H vz & AH&3tHTh

ADS] HAE 93t A guiA el uniconazole 10mg/LE FH7F
Argstgon, Bk AT F HE 22X NAE HER Eeldo
33l ol AuuidE B Bttt 48 JAFHE HAE HE o
ZAbeA T, Hlk2 800me widH ol 200mee] WA E HIHg % AT
10¥t8 o2 AHASE 1 BRAZE 2cme 24 E &7 10708 &R
] 870E Wi ¥ A{EAH S ZAEIH.

FSRAY #MEMQ FMMT uniconazoled Agldte Ig|Hcz {&
A7 EMERET Y] R ABAgol UEA AR E GotHr] #dto
RAPD(Randomly Amplifid Polymorphic DNA)%#r& 39 23 genomic
DNA¥A 2 Junghaus® Metzlaffrk(1990) W& o] &3ttt
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RAPD##12 3t7] §ldte] Operon3AH(CA. USA) AF9 random
primers& Ab&3td polymerase chain reaction(PCR)& sttt
PCR %7 & template DNA 50ng. primer 400nM, dNTP 200uM.,
MgCl, 2.5mM, 283 Taq polymerase 0.5unit® AH&stAow
% e g&ZS 10uL® StHTh.  wHgAIZEE HZ 94ToAN 108 <
denaturationd ¥ 94ColA 1% denaturing, 36TA 1%
annealing, 72C9A 2% extention®2 3t F 4538 WHF F
HEHoZ T72CAA 1083 wAA FsdAct. PCR A4deES
1.5% agarose gelolA 100volt2 51z &<t M/HAIZ 1, Ethidium
bromide® @438td UV transilluminatorol Al &1attt.

il i NTSYS-pe(version 1.70)Z2 ¥ & ol &3tR o™, FAH
T A FA4b &= Jaccard’s coefficientd o] &3t i, JAAEML M
i 7 4% (unweighted pair-group method with arithmatic
averages : UP-GMA) 22 Attt

2-2. BT8Y M B K

B Ago] ALg" 2L ARTAERE) 2 AR LA GRIE X SEIE) M
F9E RS FFslo oM APY 23S AAER FHSA o] &
a4t RAPD##7S $18ted SRILS Uniprimer Kits& Ah&3to]
polymerase chain reaction(PCR)2 Accupower PCR-Premix
(Bioneer3|Al Al )& ol &3ttt

PCR %7& template DNA 25ng, primer lulL, ANTP 200 uM,
MgCl, 1.5mM, Taq polymerase 0.5unit® Z§ste] Wg&F
20uLZ sttt wHSAIZEE A& 94To|A 4% <t denaturation®
T 94Co|A 1% denaturing, 55C°1A 1% annealing, 72ClA

28 oxtention® @ & 353]2 wrE3 I nix|gto g 72T TET
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A AT AE FolE 4T AF F AVGE A7A -20T] 2
&9th. PCR MAEE 1.5% agarose gelolA 70Volt2 5A1zF &<t
ANA AL ethidium bromide2 @Mt UV transilluminator
oA &l&tATt.

HEME e 9% Ao 2 FAE AFALS A 2-1%
FUY oz FPSAH.

2-3. PHHERC B4y RGN BNk

N EEsEMS) RN SRR 7= RAPDWHE ol&stix
wud EBUz HAEMT AEE EER ERI LR IANFL,
FReE m)e, NE Suold £ AR HuEEd (U S8,
R, BAEH 223 BEMS AEARR ol &3

RAPD# 7S &7] 98t UBC(University of British Columbia)
ol 7<% random primersE A3t polymerase chain reaction
(PCR)E 483t PCRZ1S DNA 10ng, dNTP 2.5mM, MgCl.
2. 5mM. Primer 50ps mole, Taq polymerase 1.25unit® &£3std
% whg- 8% 20uLZ ST

PCR uHgAIZbE 93TolA 4% 5% denaturation® §F 94TelA
1% denaturing, 37ColA 1% annealing, 72TColA 1¥ extention

o2 % 3538 wtEE F 72CA 1083 WSAIH

_,204



V. 3 2 F%

1. @i BT BY, % Tl
1-1. %ol BFRIFE WF
1-1-1. ZAE: L syl #Er8F

N BER L MERSA % Foin FAE MSHA F 47HA
Wizl o] RS EHRES AFE Fig 1. 2. 3% 2Ach. HE 2 MHRKA
(Rl x 2p8h) Fbe] HF HolALAFE 184Ul Mt HERKAME
FE 20192 MERLEETF 179 A= w2 Aot =AE
dtolel &% 1/2MSHIA7F Kyoto I1HiAIETE 28%e] mE 175¢°
295900 MRLEAFMTE 1/2MSuiA ol FE3 M7t #F F 165
) grof] olE ATt

(6]

Ocross pallination

250/ Bself pdlinaton ——

Initial germination(day)

Fig. 1. Days for initial germination of Cymbidium kanran
seeds by artificial pollination and various medium.
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[ %(1990)°] B#E cymbidium® FAEolAdF7F 119~453
o fEolu} kA wetd o]z} Asithe Emst & %(1996)9
ENEAETY AR 2L MRLAS ¥ F MSHAC #3¥ F¥ HE
wEET-e @ DolALdFE 164¥Qdl Mstd MRRAEMETS
10622 BE AL Battn & Bast fAR AgezA £ Al
Asd YANE HRTEALD MFERLAMT Lotdrrt WE BFE
B3

e 27) debAS s HRRARD MRRAE T B 3%
olQed HERKLAETAS] Fworsrst 670dl Hldt] HRREMET =
39702 6w oA wolrt Weol Hlon wjxE Fapdtol AFS RW
1/2MSHi A o A rolrl wokeh, TR HARLMS A4 FAEolsEst
9. 3709 Hlatd MIRLAE & RS T4.5M2N BE AFgolAded €<t
86(1992)& B4R cymbidium® FAEIA KAEM A w2} Eol
Aej 7t 2ozl Athe Baneh B AU

NS Oself pollination

B cross pollination _

No. of germination(ea)
8 38 8 3

Fig. 2. Number of initial seed germinated by artificial pollination
and various medium in Cymbidium kanran.
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T3 1d o WwolhA4E HRTAMETFIE 19.3700d ¥k R
SRMETE 572 wgton] wix¥ wolyx 1/2MSHiAe FHF 3
A7t el vl 22 AggolA}H(Fig.3).

O self pollination

100 - ‘ M cross pollination

1 year after total
germination(ea)

Fig. 3. Number of seed germinated at 1 year after seeding by
artificial pollination and various medium in Cymbidium
kanran.

MikHEAo] T Eabdold] wiste] KE(1982, 1983) MSHiA
2t} Hyponex®lA 7} Bletilla striata, Cymbidium goeringii.
Calanthe furata, Paphiopedilum insigne %< Fxt#ote] F3ktha
Bastdon Oliva® Arditti(1984)¥ Cymbidium® F#7} Hypo-
nextiAl oA 100% ‘HolslQedl #e FF. wiAzRA. Wz
wte} ztolz} tkm Em3 wh Qltk. ®’ Bulbphyllum inconspicuum
o 1/2MSHiA 7F A o)A o™ (7,1987), ¢& A¥lHs& Hyponex
iAol A oy} w2y dolAsE Bdthe Ei(g H 1998)7F
AU
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gepe] Eaputold] B MnT ATl wE Eked A F(1987),
4 %(1996)e MSHiA, #(1990). E£(1982)% Hyponex¥iAI7t
a0 Aozt Bayt den, Kokubu #(1980)3 F %(1984)<
A2 & ZAPAAANE MSHA s Madan Rusgovd & AY
M 1/2MSHiAIGIA EApwolzt mE A Byon HRRA
Rghlol e uwolgae] ol Fxe] HEMY BHE LM 54
2 Zxle) BESY %o Bode Aow FEHY FF A7k eIk
glet A=A

1-1-2. W& HE D s ET8EY

MECEHETE ol gsld £ A%A FAE  Willson's &0l A A]
ste] Handling. Magnetic stirrer. Voltex-mixer. Ultrasonic cleaner
2 ol&3ldd 1587 AF F A2EF FaAE 479 wiAd BKT Y
A7 Fig. 4. 5. 63 Z3ioh

_DMS B1/2MS M kyto | Ekyto i

250
200¢ T
a ‘ ; : ......
o) i
5 ;
2 150~ :
(1] 7 =
£ i
E ;
& 100 :
© g }
-E 3 5 ..
- 50" L— — .

Handling  Magnetic  vollex yirasonic
sterrel Mixer clasnet

Fig. 4. Days for initial germination by artificial pollination
and various medium in Cymbidium kanran seeds.
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A=Y woli gAUsE Voltex-mixer® o] &3 ol 145¢
AE 2852 oy Magnetic stirrer® o83 Hele 213¥2 684
)9l en Handling, Ultrasonic cleanerg ©]&3st

ZAAES @ AL H£E 2GS BYn A dol ~sdye 18

AEupY 27] ZolAlFE Voltex-mixerel & #HFF7F 3074l
Hlsted Magnetic stirrerg °1 &% #zle 6.3/M2 #opsel A7t
ol® ¥l on 1 t}go] Ultrasonic cleanerd ol && #F 771 Eoprt
weo Ado|dm wiAE wolMsE 13.0~20.3/02 Mzl Aelst
At

m

45- "~ OMSE1/2MS ® kyto | Rkyto Il

No. of germination(ea)

Magnetic Voltex R
sterrer Ultrasonic

Mixer
cleaner

Fig. 5. Days for seed germination on artificial pollination
and various medium in Cymbidium kanran.



T3 B 19 F9 ZaRP¥ol: Voltex-mixer ¥ handling'®¥yol
58 7~66.8702 Wolsrt 2o AgolPdn wWAE2E 1/2MSHIA A
80 570 & Eluj x|l ¥]&) 2uf o]Ar woj47l BWekth.

- OMS ®11/2MS @ kyto | mkyto |l

120~

100‘7”
T ‘

< 80
9 \
£ |

E 60~
3 ‘

: g .
; s 40~
| §
? - ok

O“';>—~ ~— _

Handling

cleaner

Fig. 6. Days for germination after 1 year on artificial
pollination and various medium in Cymbidium kanran.

222 #\KRE) diol BEEANDE & 2% Miyoshigt Mii(1988)=
Calanthe discolor®] EA%FA BERAZDE 4~1683 M2dds o
drolgo] Txelo] waa 4~6¥ F7tETta S ou 16% o M2 dt
AL Zardvn Bustgen & %(1991, 1992)2 #iFEHR Cymbid-
iumg Exbe] wolr] 30~12087 MEKAN S s EotdFrt 784
o]AA g Apolx UEpA] @out 24087 A st 559Ul 2850
dol A 947t GEE YT sFou E AdelMe 1583 M 4

o A= Magnetic stirrerdel & A stz wolo] & FFS v A
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ool e H o et Handling'®H-& ol &3t7Lk Voltex-mixers

ol gotel £AE £Esjo] FFale Aol EIH Ao AREHAT

1-1-3. MR kALK PRol & B8 F
FRNERie) A (F Y AR S MR K 1azt
212 ol &8 fiik({bAel A@E2= Fig.7 % Table 13 Rt

Wilson s&9 2 Voltex mixer + wilson's&% Hgle #FF 120

o1} Wilson s

oJo] Z T} olob ol RS B|EAY F U

KOHZ A2l@ el 3% 60%
alols== KOHE Helgd 771 KOHE

E

KOH 0.IN& ZE&sAu i %
RE dolEda, #F 180U A<
AelatA] e Fob vwal BHgkg w EopsfA

H2ao.

b gE we 3%e

Fig. 7. Rhizome formation of germinated seed in
Cymbidium kanran.
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A(1985) 0 ol3td HAel B )E ¥4Es FAEotedl= KOH
0.1M E5olN 587 AxAdste Aol FUoha AL, FE(1989)=
Wil E=Aolo] 0.1N KOHE 90zt Agste 2ol &d7E UG
7 sgEd.  #(1982)e HiEm FAe dolddAedeze FH7
=77 BEo] Eoulge] FE, FE Atk %9 FAEZFH PoldAE
Aol =2 %S SAUT. B APZARE E o KOHAA ot @&
3 232 FAsm YE cellulose@o]l 7HyRaIEH Fojded wah
Exgo] fggHn 23 1M o2 gEuAlol Ar|ng deldAEHe &3
S At wols} gigHE A2 FEHHU

Table 1. Effect of scarifying with KOH for the germination of
Cymbidium kanran seeds.

Germination after seeding(days)
30 60 90 120 150 180

Wilson’s solution - - - 2 5 7

Treatment

Wilson’s solution
+ 0.1N kOH

0.1IN KOH after
wilson’s solution

- 2 14 32 87 152

- 1 15 35 90 150

Voltex mixer

+ wilson’s solution B B 8 16 18 24

A M MEITHHMEA TP nF WA b FAY eA
= BHe) HEE Asted SAdelsel g & slenz HHE A
2 o RAMTA A M@ @ A38 Fask Lol wosolopw
A Zo] Hold Rolet 7=,
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1-2. iRt ERBCR

1-2-1. BEWwEESC 42 SAHFH ZR

B oAge wix o] Hrlsle BERWEL RAER, HEHEKX, e
T Gelriteoll thg AANS B7 3] 273E WFd 27, shoot
WAt 2 5g/L gelritex@olA 7.6702 74 Bk, ARAERAME
5.4782 7} ARk (Table 2).
Table 2. Effect of shoot formation in MS medium contained

various gelling agent on rhizome culture in vitro
of Cymbidium kanran.

Shoot Root Rhizome
Gelling agent N, Length No. Length Weight Tiller
(ea)  (cm) (ea) — (cm) (g) (ea)

Undefined edible
agar(9g/L)

Chemical agar
(9g/L)

Gelrite(2.5g/L) 7.6 3.6 3.0 5.8 3.20 7.6

5.4 3.0 3.2 6.8 2.45 8.5

7.2 3.6 3.6 5.4 2.84 7.4

#% Basal medium were MS medium contained with 2mg/L BA
and 2mg/L NAA.

ShootZole 2 o7t ey %ele Zeole AMER wWiAAA
6.8cm7tA] AFHATE. ZABSHAME gelrite A TFolA 3.2g22
AR RAQYR, BASE 8.5/ ARER AT M R

Huang(1984)9] 28l Cattleya® Z2 %Al shootst A8 i
A2A 0.2%9 gelrite®t 0.8%9 RFEAEK o] olg EAY =+
dttn BRastded 2 AFdME ol vk FEFoIAT.
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Gelrite Pseudomonas’}t glucose® 7182 3ol AB4¥ste= hetero
polysaccaride® ¥ZEoz Ful 73 FEAo WHEdoln HEXKXK
o] 1/2~1/49 Feozz I} FIF A=Y gelE ¥ T UT
o] Qlty, T ML R AEEE S8 o Fole AY
gt WA S 7HA Y e ATME gelo] HE7H A st A a A E
Aol WAEEES st&shste Aoz A AUtk olsk FE FRCA
2 o) 227 FHTS AL 7129 oA g et gelrite
olge #d 9g/Le Mnd ¢ g7 Wt REHEKRG 28] w]AT
st % gelrite 2.5g/L =, ¢ 28%9 %oz dH& dAE & 3leE
2 AEREE -9 A9 Aut g Ak B EREHEG WA

T} e Fo}l AT LFAE FH vl oz HA BEE

e
T U

RREKS REAERLT HARAM 1/35E00 AMERE M}

Festel hae AET BEBo] E¥HC oy B 7o) At

@ol gl AALABAN n7kel HEAERD Ahe Ael7t ol
N RS ol g4d te AEE Bestn AR

1-2-2. Him{tmiel K3 BCR

A A BEA] B EBhbE Al 3 AEA] Z3= Table 3
7} zZgteh. $M gizFolA shoot RABF7E 8.7THE fpA el wlstd
wobA gk Wel U 244880 A9 glm wixe AWM=t &S
otk @M gEgEE Jdskad  HEMLRRZE dga @A
ascorbic acid®} aspartic acide FA 2ol ¥]3ld shoot TAFE A
AA g AT vl 2UEE %t ddd A2 vebmo 100
mg/L rutindeldl e MAF, BelE, SAFA 2 A TEF7L HE
HE

P LEET Aoy wxle] ZA¥E e ozt YU



Table 3. Effects of MS medium contained with various anti-
oxidants on rhizome culture of in vitro Cymbidium

kanran.
Shoot Root Rhizome Intensity
Treatment No. Length No. Length Weight Tiller ©of brown
(ea) (em) (ea) (cm) ()  (ea) coloring
Control 87 06 00 00 065 00 +++%

Ascorbic acid(10 /L) 3.0 45 44 54 332 87 +++
Aspartic acid(10 /L) 34 4.8 4.8 50 3.52 80 44+
Rutin(100mg/L) 36 43 52 58 295 5.2 ++
Polyvinylpyrrolidone(1g/L) 5.2 5.8 45 52 249 3.6 +

% MS medium contained with BA 2 mg/L and NAA 2 mg/L.
7)Brown coloring :© + : dilutions, ++ & mild, +++ middle, ++++ : strong.

224 PVP 1g/L AME shootZA3 shootZol, 233 &2
AHE o2 HeRg A% =dn, 249 A4F% eAre Aoy
Zeidkz] A3e 7MY F2 Aol

wjo} = wjxle] Mo wjFAEol Eu|ste #H =332 (phenolic
compound)dl S#A AU FE Frlole&Eo] Astso A=
#Arold| (Ishii, 1980: So %, 1985) °l& wjorsle 489 JYLH
(Hu %, 1983) && A&A17](Ichihashi %, 1977)e W= A4
ged Jehtn AR EEA dEsgEe 2% 3 o A+
Ao1 st ol @A WAy sk B Ast 44
o2 Aot i ltH(Drew, 1979: Ernst, 1974: Fridborg %, 1975).

28U g4ere] H7te vl HAztEE ARFAHWES FTHEEA
LEARWES NAEARE gaANTE AMde]l So¢t Park(1989)°l
el Bnd v, gASRT $4F ZHE Jdede FASAE R
Aol F83Ithn ALRH AT
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sl Ao AEMAGWE % 53 cytokinin® A7bst 2 TE=e
Zoo) wa AEEst A vehdh  wmebd 2@ Wkl AsH
Mg o Qe Ame et HEuEel Aol BFHClE & 7 AT
g 2 AgodAe PVPY a3 ARE FH AR & AN
s R Cymbidium ZAARAMFHR ZAo2REH #E Z2 Al Ao
PVPAH st zZrdd o] JAETE Andxs dAsE 73 ol A H(Choi
%, 1996).

1-2-3. HRHAGWES KRR BB 8K

s 279 35227 shoot®sHS RHEAT7] Astel Mk KA
mygel Melek Atsurx AFRE A1EE A3 PVP lg/L A2 oA Kl
EEREES ATt Folo] Yehd wd pvpRA2ToAME A Ak
go] YehtA egtth(Fig. 8.9, 10, 11)..

aze BAFAN PVP HFrt FA Tl HlE AAHe2 BA
0 1mg/L HaTold Agol F& 2oz Ugdn, BATEZ S7HET
2 ma2s gastgons] BA 0.1mg/Le NAA 0.1mg/L &F A&7
A 7bg FRcH(Fig. 8).

BA ¥7leE7t 271842 shootdE F7bste eIt PVP
2Rz s vhgo] LAsA @kth.  shootZele PVP AT
mael o] wal Egted 53 BA 1.0mg/L + NAA 1.0me/L AT
oA 718 £9%3 BA 5.0me/L + NAA 0.1mg/L A2 3 BA 0.1mg/L
+ NAA 0.1mg/L A FAME F2 A7t debdot (Fig. 9.10)
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Rhizome branches number

Rhizome branches numher
(ea)

Fig. 8. Effect of various concentration of NAA and BA on
rhizome growth of Cymbidium kanran in MS medium
supplemented with polyviinylpyrrolidone(B) and without(A).



Shoot number (ea)

Shoot number (ea)

Fig. 9. Effect of various concentrtion of NAA and BA on shoot
number of Cymbidium kanran in MS medium supplemented
with(B) and without(A) polyviinylpyrrolidone.



gpo] 274w A wlxo] BA 5~10ppm< A7 shootE st

IR I(& %,1988), F
%(1998)2 ZTyWo]ZE vlo}Fe9] shootTAL 10.0mg/LolAM 713
ottty A= B AdiME 2L Ans B

@t o} shootAl@e] =gla o] ojyx

7
et
600 ¢ b ;

Shoot length
(mm)

Shoot length
(mm)

Fig. 10. Effect of various concentrtion of NAA and BA on shoot
length of Cymbidium kanran in MS medium supplemented
with(B) and without(A) polyviinylpyrrolidone.



welo] Zo|E PVPAYT7E FAATEDG F& ERE Jehied
NAASEZL 27842 Balel Qol7t 7 A gl Atk (Fig. 11)

Root length

Root length

Fig. 11. Effect of various concentrtion of NAA and BA on root
length of Cymbidium kanran in MS medium supplemented
with poly-viinylpyrrolidone(B) and without(A).



o9} ge Aoz ¥ m PVPHITs FAYF uHE AAH
Jgo] T MHME BAR, A5, shoot$AF, shootZol, 2 F
2E ®Wg pelg © MS7/IEuiAel BA 0.1mg/Le NAA 0.1mg/L,
282 PVP lg/L #7b77 7b3 $& A3E Jvebdth. BA 1.0mg/L
+ NAA 1.0mg/L AAolE shootZol7d 7bE ZAReu AU
shoot@ A4, 2% #Zo|x BA 0.lmg/L + NAA 0.lmg/L A e2l7el
v FA & AFgelA.

Wiz o] Abswrx|o) N PVPA g st BAE o v e F& AHE
ey, 272 AHSE 849 AgFRd: o F& AFHE UE
Woh(Fig. 12). @# RAHe7e HWERAGME F7le=7t woH
22 wixe ZHEsl AsA Jdehd uE PVPAHE FollAE 2Edol
AA = At

>

0.250 —
—g—0gLPVP :
. _—e—1gLPVP |
0.200 |------- Activated charcoal \‘
£ ;
2 € 0.160 | \'
f |
g3 i
5 0.100 1
= |
‘ |
0.050 } ’L
{ @it ® ',‘
0.000 . ]

0.0 0.1 1.0 5.0 10.0

Concentration of BA and NAA combination (mg/L)

Fig. 12. Effect of polyviinylpyrrolidone(PVP) on medium
browning.
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The degree of polyphenolics
(Abs. at 725 nm)
o
8

0200

0.100
s Py

0.000 L " L s v |
00 Q01 1.0 50 100

Concentration of BA and NAA combination (mg/L)

Fig. 13. Effect of polyviinylpyrrolidone(PVP) on medium
polyphenolics.

sigel mAMAlA E8l Uehde iAol wdste 725nmelA
F#E7 Fuz ueuE Hs3dEA (shii, 1980) PVPHAE
Solod WA fE T/1BTe A2E YA AAE At WA
Y S wolmz 53 EuT we wxlel @Wst Y@ A2 WY
o % Wasthn ARHA.

gebq fEdel A 35 AA 4L AsAE BA 0.1-1.0ng/L3
NAA 0.1mg/L. PVP 1g/LE A7teidl wixie] 4stg Alstn ik
EREmEe %0 BHo2 oRold & AT RO ARHUL.
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1-3. RRFH & BR

MRS AT BANFE HES MEsty] At wiA ¢ KKKt
Qd ZAEFFH HlIUES H/E A 2 FAE 12.3cmel ®ES
vhdE 100g/L + #AF 50g/L €417 17.3m2A Ao,
B4 (24)E BhduE 150g/L F7kek whudE 100g/L + #AAF
50g/L 7Pt 1702 #H7bskAl ¥ A9 1.470¢ wlstd 0.37471
2UH(Fig 14).

16|
14
12

Shoot length(cm)
No.of shoot(ea)

AVEE:
?*‘ — \
Y

10 =7,/ 0 Potato
D 100 49 (/L)
Banana(g/L)

L

Fig. 14. Effect of various concentration of banana and potato on

shoot length and number of Cymbidium kanran in
Hyponex medium.

dsE FAYA 6.790] vzt shtuF 100g/L + #AF 508/L
EEH7HA 9.3u2 b wew, 288 T2 5.4cnd ¥lste vhd
UF 50g/L + ZAF 50g/L ¥ vhiuF 100e/L + #AAF 508/L
A7 11.4cn2 7H8 Z2Aen, 24 vhduF 100g/L G842 &
7o)l 8.5712 714 BAH(Fig.15).
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=z ©
5 3
:
g ¢
2 <
g °
@ 2 150
Ly Potato
10 == (g/L)
50 o]
Bananal(g/L) 100 q1gp

Banana(g/L)

Fig. 15. Effect of various concentration of banana and potato
juice on root length and number of Cymbidium
kanran in Hyponex medium.

AR Ze vhbdE 100g/L + #AE 50g/L £8AA 4.61g2%
M FANH.

fepiel 2AMAS Ysted ZF(1989)& MSHiAA| FHEAF 1~3g/L
= 23ulg 1~3g/LE #71¢ @A Hyponex 3g/Lel #ZA
1~3g/L T B2EHE 1g/LE A7H wixlolN HEA S A7)7F 53
sHAl fEigEs Ao sk, & %(1978)2 Dendrobium nonile %A
DujkA] 20%9) apple juice, 10%9) tomato juice’t shoot
Wal g go EHAolgn sPges, A F(1987)L miFE cymbidium
o] rhizome2.2%E 2124 #AlE tomato juice E potato juices
olgd 4 dotm ATk T MIC(1979)E Cattleya® FRAZ
banana juice® 2 %X coconut milk$} vl AEFE BATHL

B 33gk v Qo
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Fresh weight(g)

Potato
(g/L)

00
Banana(g/L) 150

Fig. 16. Effect of various concentration of banana and potato
juice on fresh weight of Cymbidium kanran in
Hyponex medium

a8y & %(1993)2 BMHE cymbidium® AAWMFLEFEH 273
FAAL 9 RHKFEH H7F 834 15%9 coconut waters H7He
izl e 23 Aol Fzd vlstd A#RE, vhuE, AAEFS
238 #HEvelRctn Eusgd ot F(1989)2 Artamiel 27wl gl
A oupguEs gakE #r REASC dEsiddn @ R 29
KSR A7ke #%E# $7d o2 J7taar 924 Yebde &
F AUk Arditti %(1982)9 B & vhtbue ALY S Bol
Rt 3ol NO; ~ 3ol A& wixdA H7taAIA Avx s <H
E AN AFoNE 2AEH vhtbgE H7ER Q18 shoot B e
A &ol FaEA TS & F Aoy KRHKRITY HAEAIHNE WA
L AAAA o uhe} wkgo]l DEkd F Uve AR AAHUA.
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1-4. ¥ WART 42 BSHEHFW SR

BN RGEA 279 ME A ©E NS An 2ANS wg
st 2% 11.3cm, 9% 0.6cm, 2% 6.2cmelgn 24 A
AL shootTHe gt Aol BAF, d& AZ, 23NN 25
Aol F& AHRE BYon, shootd 23S B e ALE A2
+ shoot®] A} tlEo] 279 H&x FAsPon 57 Like ¥y
& 7H A 570 LTS "yt de Az "ukd Jebgc

Table 4. Growth characteristics of shoot and rhizome culture
in vitro of Cymbidium kanran

Fresh Leaf Leaf Root 72131-&2111}5:2;1% No.of plantlet No. of
weight length width length bulbs) (less than 5 rhizome

Treatment
PNt T (em) (em)  (cm) (oa) bulbs)(ea)  (ga)
Shoot 9.9 19.1 /1.3 ' 9.7 2.9 0.0 0.5
Shoot & 6.4 178 09 6.9 1.0 1.0 1.7
Rhizome 5.3 113 06 6.2 0 0.7 4.7

NO. of. bulbe(ea)
W

Bulb dimeter{mm)
fe

— — 0

ﬁéﬁ;:tmw rhyzome Shoot Shoot + rhyzome
rhyzome rhyzome

o) S —
Shoot

Fig. 17. Growth characteristics of shoot and rhizome culture
in vitro of Cymbidium kanran.
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© T AR —— fe] o - X
wmu 57t Z7heHA 29kl shoot 8 &ol Plerg A 27Ael &S 3

He A% A wjo¥gt T 0. 7Tmnel dl ) &4 shootel 2RE
nag AT 6.1um, shoot%H& w okt A5 11.6mm= W ol vt

Fig. 18. Growth Characteristics of shoot and rhizome culture

in vitro of Cymbidium kanran.
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Cymbidinm kanran

- \
N, .
\

{*\I ,{7 @

v

.

Rhizome Rhizome + shoot Shoaot

Fig. 19. Growth characteristics of shoot and rhizome culture
in vitro of Cymbidium kanran.

Mg ES ¢ ZFO f#EE Juy dAdtde 2AMEE TN
dol7 shootel 3@ 273 A8 AAT 9L 7N SEIHR
A% BE Y5 + 3ol AFAFAN 4L ¥ v & AT
Aoz AlrHAH.



2. % MM RAPDSTOl <& EMAH Kt

2-1. ARG EET ABM FF EEEC) £F 2 BEH Rk

7}, B EREY ABH FR HENEY EENHE

FERERS R gAY 85 /MAe ¥Rl uniconazolE M7t
slod QsjM oz U smEMe] ASEAS wad AT AREED
R (ND) S Q0] 2.3emle] Hlghed —fAE(N)S oF 591 10.8cm=
an gZe ND7}F 0.42em2 N9 0.362th B YWAtk(Table 5, Fig.20).

Table 5. Growth characteristics of plantlets and rhizome of
AD, ND and N of Cymbidium kanran.

Leaf(cm) Leaf index Rhizome (cm)
Strains
. Length/ . No. of
Length Width width Length Thickness tiller
)
NDZ 2.32 042 1.84 4.22 0.34 9.8
AD 6.46 0.54 2.41 5.36 0.31 8.7
N 10.84 0.36 12.75 8.33 0.18 3.6

2 ND : natural dwarf type
AD : artificially induced dwarf type
N : normal type

48 4Ee ND7F 1.842 7b3 21, N 12.752 &%t =3
a7l #71& ND7F 0.34mz 7F3 &z, ANA mEEAD) =
0.31ecn2 27kl 2em, N7t 0.18cmz 713 gkxn Zole ZUH

NEE %R (AD)? 2o| Uniconazoleg #elat® it Lol 432 #il
o Auldoz wTiEe] ¥4S igdths B (Boe ¥, 1973: Dyson,
1972)7F Aedl, ol PCE Atgstd PCo o5& ZAN A L
B} #TFEHZE O ol Fo] sl AFAAAMeld olst] T
2ujel W}y epzlz vebdoln st tH(Kim and Suzuki, 1989).
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Fig. 20. Growth characteristics of plantlets and rhizome of
AD. ND and N of Cymbidium kanran.
AD : artificially induced dwarf type
ND : natural dwarf type
N ! normal type

o9} Ze Anz 2 o NDE 02 533 gdaA te ¥4554<
VERA A

fwpamol M o) EiE(re el WA oM ResHe Fride A%
Zd shtoldt.  E: AL A EHe] A (Reiter ¥, 1993)
o gEA o} ool A3F(Aeschbacher %, 1995) %ol &fst
AT B EEEs Adedn BaEdc, E3d HI ErtE
A Beld ko] #HE" §AR(Bishop %, 1996)= GA7F obd
Wt fiol #me ulx:= o ® <el7 brassinasteroids®] thAtel
AAE QL 7FeAdol AAEATH Sakurai F, 1993). AT EMEAL
ged oo EHRERSS GA oAb F I Bl Unta
2 15 AcH(Reiter. 1993).

Kim (1998, 1999)¢] ® 1o osts <kt vt GAZAEAA A

uniconazole Al 1g/LE & wlUE o B FAE of BE7E (R



§ 1 Kitpieel 24L 29 4 dda A, & F(1999)2 Bletilla
striata®l AN A %4392 (uniconazole) 0.2mg/LA 2] 2 shoot7}
7 6mmz TH9 85% FE AFAAEIHI} gRoey 24L Aot
9n 247 Bwtew 2ol Fviste AFE Eun HusiAo
2 A g e ADE AlY] wEAbd wl 3 F=rh dejdHeR
Uehte 2894 Azg njgo B o, dsiAe] ade FAIHR] it
b, = H71E szt 2249 CGATAH S FFH R dAse &

Aor FEHHU

by

oy

2l

U ERE RS AR AR RIS SEMAY Rt

iR Aol olated S AN Ephn kg, a8 dAHeRE W
Wbl KO MERE JEMES EMEY RS aistzl flsted 10709 random
primersE Atgsted A& LK e F 32782, monomophic

3 PCR products® 237§ tH(Table 6).

Table 6. The list of sequences and GC contented of random
primers used in this study

Primer (Se5c,1uin3c,es) No. of bands ae c((;‘)l)tents
OPA-10 GTGATCGCAG 4 60
OPA-11 CAATCGCCGT 3 60
OPA-12 TCGGCGATAG 1 60
OPA-13 CAGCACCCAC 3 70
OPB-16 AGCCAGCGAA 5 60
OPB-1 GTTTCGCTCC 3 60
OPB-2 TGATCCCTGG 2 60
OPB-4 GGACTGGAGT 3 60
OPB-7 GGTGACGCAG 3 70
OPB-8 GTCCACACGG 5 70




ztzbe] primero] o&tedd zt7] ohE 9 R w=rE Azow,
primer OPA12% 170, primer OPB162 5719 DNA fragments<
ZZeH G (Fig.21 )

M NDAD

OPA10 OPA1Y OPAIZ OPAYY OPALE oPg! OPEC OPE4 OFBT OPEE

Fig. 21. RAPD profiles obtained from three types of
Cymbidium kanran using the primers (A) OPA 10,
11, 12. 13, 16 and (B) OPB 1, 2. 4, 7. 8.
M : Size maker(@x 174 DNA/Haelll)
N : Normal type
ND : Natural dwarf type
AD : Artificially induced dwarf type

N ND$& ADE FE3l7] 98l-E OPAprimer7t OPBprimer 2t
zo A2 Bgon &3 OPA 10, 11, 16primer’t £& FAA R R
ettt

oubal 0 2 primere F71TFAL ZFEF DNA ©#Hol Zold B2
d&rS n X)) (William %, 1990) primere G.C9 ##Fol &%

gz deEd(Yoo %.

< =Y 2
1996) B AJ&ol A}23 10mer primer? G.CHEFS 60% ©] 24
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Z 32709 %Rt WM=Z 74A 3 Jaccard's coefficient Aldts &3

FAIE A FE 0.75~0.929°1AH(Table 7).

Table 7. Similarity matrix from three types of Cymbidium kan

- ran using Jaccard’s coefficient.

N* ND AD
N 1.0000000
ND 0.7575758 1.0000000
AD 0.9285714 0.7500000 1.0000000

*See Fig.20

HUE 1580 N3 AD Abol7h 0.929% Eskem. AD2 ND Afeldl
A ¢E 0.75%

N# ADS §AzES vagde o He o LRte] AAHJUG
F1 AtelQl ol Eo] E{finye 2 wi¢ 7Hhe R odFE Aelt

olRe AE HelgozM DNAMISY Wiyt o] Fojxe Ao
ollzl DNAMHE Aoz 93t ojFfojale Aoz BAY &
k. a#u N = ADS fAlE AF7h @& NDeE FHA €4
A T DNAS ol AHAL & AA % dIFd F2E A
el 7bxl fEMHS vdebd Aoz AgHU. B AldedAME ADE
gHg Aol NI fAlsttta sthAT ADY A§EACl o& Ad=
olojx|=xlo| e HEZ} sttt £ Alde A8 RAPD mark-
ersol o3 MEol TR pfmyow A MEMD AstAE AME
sl Q9Hoz WE HEMST TEZE & de EAAZE(molecular
marker) & AH&E F A Ao F AIRHUGT

tilo
[
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2-2. HTBT Mg HEH ¥

HR 2 RxEMY a4 389 22 5 424 10708 A4,
Zz28le] ols LAELHA 107MAE tF o2 RAPDO & atkBifk
2 2Az7] st 12702 UniP(20-mer)primer % 4719 primerd
A SRS debgted 2% 10¥W primer7t EFA0] st ol &
Autslgct. PCR productol tal 1.5% agarose gelolAl A719E&
An ZZF DNADAES A7]E 400~ 2,300bsAtelojA] etk om,
£ MEFE HRLECNMNE 10~1670, RLAANME 9~1TH=
trFat Al vYebstthH(Fig. 22).

M 1234 567 89 10M1 2345 6 7 8 9 10M Numberoflanc

1610 1114 1213 12 1212 12 17 1112 13 10 11 13 139 10 Number of bands
(A)Self-pollination (B)Cross-pollination

Fig. 22. RAPD profiles from self-pollination and cross pollin-
ation of Cymbidium kanran using the primers
(UniP #10 : GATGTGTTCTTGGAGCCTGT )

AA FAEE BERLAEANAM 0.3810~0.7692, fRKANM =
0.5000~0.90009 M= WA YeEbst

e
ox
1o
iih)
ic)
it
=
~u
2
iz
B2
T
%
f
1o
=3
Hh
Bl
=
i
o o
t
B}
=
>t
s
=
2
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Table 8. Similarity matrix from self-pollination of Cymbidium
kanran using Jaccard’s coefficient.

Number
of lane 1 2 3 4 5 6 7 8 9 10

—

1.0000

0.5385 0.1000

0.5926 0.3810 1.0000

0.6667 0.5833 0.5600 1.0000

0.5714 0.4545 0.5217 0.6154 1.0000

0.5517 0.4348 0.5000 0.5926 0.5600 1.0000

0.5714 0.5455 0.5217 0.6154 0.5000 0.5600 1.0000

0.7143 0.6364 0.6087 0.7692 0.6667 0.6400 0.6667 1.0000

0.6429 0.6364 0.5217 0.6923 0.5833 0.5600 0.6667 0.7500 1.0000
0.5714 0.4545 0.5217 0.6154-0.5833 0.6400 0.5833 0.6667 0.5833 1.0000

© 00 9 O O A~ W D

—
o

Table 9. Similarity matrix from cross-pollination of Cymbidium
kanran using Jaccard’s coefficient.

Number o 3 4 5 6 7 8 9 W

of lane

1.0000

0.6429 0.1000

0.7586 0.6087 1.0000

0.8000 0.6667 0.8800 1.0000

0.7407 0.7619 0.8182 0.7826 1.00C0

0.7143 0.5455 0.7826 0.8333 0.6667 1.0000

0.8000 0.7500 0.7200 0.7692 0.7826 0.6667 1.0000

0.8667 0.7500 0.7200 0.7692 0.7826 0.6667 0.8462 1.0000

0.6923 0.5000 0.8571 0.8182 0.7368 0.8000 0.8364 0.6364 1.0000
0.7407 0.6667 0.8182 0.7826 0.9000 0.7619 0.7826 0.7826 0.8421 1.0000

© 0 1 O O AW N~

—
o
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wa 22744 PCR ZZo o3 tgd DNA H=FFLS ki
RS ureed Argstn 1oy (Bellany % 1996: Dubouzet
% 1996) H2 ERstdozn Zu ol wo| gl {83 WHoR of
(Lee9t Kim. 1996: You % 1997)8ti 101X ol&lgt # & ol &3td
Z o} Z) M Atololl BEHKES 270 B £ AT A2 ARHAUT

2-3. PN Ay EEE Tk

B EA NS EMAY EHMG BN 1Y AIRE Table 12%%
gol EumA el Eny HAEXMTY HEE REE BRI BR <
dx Y. FHEE a)lg AS ol AHD 1870 REkek R
o NZEFQ Uk, S@aE X PEE KM BAE KW 2331 F
WS 2T 23708 AdAER AT

Table 10. The list of Cymbidium kanran used in this study.

No Natural No Natural
1 Cym. kanran (Taiwan) 13 Youmdon(Akgunchon)
2  Cym. kanran (China) 14 Yeongnamri
3 Cym. kanran (Japan) 15 Dosunri

Cym. kanran (Chejudo) 16  Donneco 200m
4  Nongoak 17 Donneco 300m
5 Nongogyo 18 Donneco 400m
6 Sinraeri 19 Donneco 500m
7 Orangejangoun 20 Donneco 700m
8  Seondol 21  Donneco 800m
9  Suhori 22  Seonhak ({ili#§)
10  Dosun(650m altitude) 23  Cymbidium
11 Dosun(600m altitude) virescens (&)

12  Dosun(500m altitude)
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RAPDSMS 935t primer selection®® % 2078 primerZolA
10702l UBC(University of British Columbia) 10-mer random
primer(Table 11)7} $%1EE 2gvtm Az, o5& dusin
2370 zAlgete] DNAEZ A %std PCR(Polymerization Chain

Reaction) 3t & S sttt

Table 11. The list of sequences random primers used in this

study.
Primer NO. Sequences(5 — 3")
UBC 705 GGAGGAAGGG
UBC 706 GGTGGTTGGG
UBC 708 GGGTTGTGGG
UBC 709 ccTCcCcTCCCT
UBC 713 CCCTCCCTCT
UBC 715 CCACCACCCA
UBC 1718 GGGAGAGGGA
UBC 721 CCCTTCCCTC
UBC 722 CCTCTCCCTC
UBC 724 CTCCCTCCTC

1.2% agarose geldld 71458 RAPDEA Zae Fig. 233
[iSie=g

=3Zyg DNAGHES =7|E 400~2,000bp AkelelA el o,
7} primer® RAPD @2e TFgrth fA48 S ®Wel BRYx. o3t
Mool 4= A, FMEM RAPDSH A2 1070 primerE &l
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Zg 2 WS 80/ME JEbg i, ZF primerolA

o|N

37Mell A 1478742 SR

3456 7 8 91011 1212141516 17 18 1920 212223

Fig. 23. RAPD profiles obtained from A and B of
Cymbidium kanran using the primers.
(A) UBC 708 , (B) 706 Maker size :

1 Kb DNA ladder

o] RAPDEA Ao HAIEE UPGMA i<l SHAN Cluster-
inge 2 BA3 A7 Fig. 24% 22 ASTATE 28 F AU
HAEd 2370 AlgE9 AA
X

S ZHES AA 3a8oT BEF
A VeErwt:m, SEE ES

SAIEE 0.75~0.959] Wz v uH
FERT S HURERGE WA WA e Y HAE EMS



BRI 8 Aolst lY. Edlm AHe BnME HAste EmM
ASole M2zhe) MEBR7E el oE A9 EERY ZHEA
AANEAQen, HHACE homozygousIHALZ AIRHJUY. o] AHE
B & 5 Ae A EmHH MG E d9AJD FHA EFY A9H
BEF71&5 Aolzt un, ehat HAM & RAAMY EEPDAAME
BN R FAMSEA .

Cym. kanran (Taiwan)
r Cym kanran (China)

Dosun(650m )
Yeongnamri

Youmndon
Dosun(550m)
Dosumri

Donneco 300m

Cym. kanran (Japan)

rin@gyo

[ Dosun(600m altitude)

—

Dommeco S00m
Donneco 700m
Seonhak( {ill &
Cymbidium virescens (2 1
l—i Donneco 400m
Donneco 800m
Donneco 200m

Fig. 24. Dendrogram of genetic relationships between Cheju
kanran and natural growth kanran.



V. & % B

B gL FMEM GHFAS AT MR dHY R
moll e LA T AR Y fd3 a%mRE FHstd HiEe
REERHZ o) &3lnxt st dEFFAS AT MHBuEEBNBRS
ZEG#E SFu Ao w2 dol AL, FapLolE syl #sto
BKET 2% % AAY IS AENon HHEMY HafE S
ol & F Uv HMH EHEMIES B Astd MRTAANA HS5TH
fgEMEY ANk RHBIREA, AR 2 MRKANA dotd ZAAA
g Alo] a3lm HAMIEMe E&ERIRSHT F AES FRAA.

EHS FALolE Y&l Kokubu %(1980)2 MSuiAld R7HA] A7t
E4E 9& wiAd mFsHed, %(1984)& #Eme FApEol
MSHiRA 7} FEhm, &9t 86(1992)2 Hyponex 3g/L. peptone 4g/L
i zo] NAA 0.1mg/L, kinetin 0.01mg/L& A7I wix]o| A eolr}
*zstttan M, £(1994)& MSHiA7E AR Holgtn B sty AT
Aotk At gk, o9k ol ujAdl g wkge] zol=
fofE, RAHAC wWE &ML 2R Qe A2 AR F2b
o] ez T 9 FAZ wma} wize] tig wkgo] d2d Fk
AE Aoz At EA

Zapdo}l RS Y3l Kano(1965)& Ca(ClO), A3 E FozA
ol E EiEAIFE F Atka dRedl Ca(ClO), AMelv HEY &L=
A% EA FHFHHMES NEELAE Y& Motz A3, Miyo-
shi®t Mii(1988)2 Calanthe discolors F# #FA BEKAHE
4~16% H2PE u Lolgo] Tz vl 4~68 F7tdT A



=y 2 Ade AFE Cal(ClO), ol AANF @EKEZ 1583 &2=58h
sEetg oy Wold & S vAA FUr.

A Aol RS AA BF(1976) e #(1962) FE
KOHA 2 & &4 olg {E#gAd & Atz 3Aev] KOHA =
Mo £549 oo BHFMHHES &It AT, FA Nk
(1968, 1976)& HW FAE }F 37 Mol KOHE s=d, AE=
Ae)A), TG e 1587 1.0MoAME 3%, 0.1MoAE 103
HAgste Aol AxHolgtn &g, W EH(1985)= HW B=
2% %3871 A 0.1M KOH &d402 5~10%83 miE#EE FE3]
Akl Wilson s&do] 10~208 Add o AKsalA oFst
e ol #8(1992)2 0.1N KOHel 308z MaaAY #ER=
24087 Agjshd doprl Fzsta LolhsdFr TEHET HA
S AAETh. 2 AlFeME KOH €97 Wilson's&4& &
gAY KOH £9% Hag ¥ Wilson'sfdoz Axstd fFddx
dtoprl w2 1 Wol& % ol B2 A Mel2 Fahdotd AnH
Ao AU,

srrel ZAWIYAl & %(1979)2 NAA 5.0mg/Le BA 0.5mg/Le
%2 TE NAAO.Img/L E£A22 ZAASo] g3t U

g 4(1986)2 2344 BA 0.5mg/L + NAA 0.5mg/L. shoot
B3lE NAA 2.0mg/L @&o] AFAHolgln stdom, F %(1984,
1986)2 BA 5.0mg/L< 10.0mg/Le} ¥4 E+= NAA 0.1mg/L £83
7t2 shoot7} TAHALH, shoot¥3E BA 10mg/L @& ellA
anHolgl Bustgout 4 %(1988)0] olatd M TAEINE st
of BA9 H7tEA/E AR dZoly 23 ZAE AU} gl Hu
atgct. ole Z7AMIST A cytokininH Al WX 7} AstA AW

b.
T

o\
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of A Aol A1, HERAGWES AT deEA ¥e
g ol g AL wgFE AEAI BHste HiEdFE M WA
o] f& Br)olesco MtHE2AM TAHE #/3(Constantin F,
1977: Drew. 1979: Ichihashi %, 1977: Ishii, 1980)°l2tx 38X
B, %o ASde EERESHME 3 53 cytokinin®e H7he 12
sxol Zrylo)l wet ZHEs AstA vebdoh EbBiEE st
Cattleya® 72 ul%¥A] ascorbic acid® #7182 ™ polyphenoloxdase
o) g4do] AdA Bt sFo (Hfge M, 1977). Cymbidium/&e]
Mk (Morel, 1960)% 53 A& FAl (Anderson, 1975) citric
acid®} ascorbic acid® E&% &) AL AAGFAES o Bfbffikel
371 vt Hustct

7 HEWNAA 0.5~2%° PVP(Polyvinylpyrrolidone) A gl 7}
Aol Qo FBFHolgn stPom(Walky, 1972). EH EelA
Ueor a3 210 WA 0.01% PVPel &l AdAHJG A
1 (Stevenson and Harris. 1980), HEmM(&EZE)Y 27227
FHe 22 dojuEe wjAY ZWALE PVP H7MANA Ad
Aoz BHu(E % 1996)sded B AlFAMZ citric acidst
ascorbic acid® Thae] ZHA 7L ARy PVP 1.0g/LA7He wiA| <]
2R E o] @ol A=) wjxel AWt A AE g AH}
Ue AR ALRHAY.

MEHEHE 23 A8 A9 go] A9 wFozFE AALTA
HA e BAZ oy AdAd & 28 A A, 71EY ®F
MRS 24WMFe ST 248 B8 shootd] Z7|7F FH2
Zo| wAEA gon AGAdN BEEe FA @yt Y
gAY 2 MAE A BEEE S84 B el 23



A= A&HN AFE FEAE & US ¥ oy YESE 100%
o 228 F Ax, oS AIAAE 7l & Qo] HEE 5
yA3 A AT ES Folgte S AXE o, FAF BHE AYE=
ol F8stnt.
2483 A% BE Azl 9alA Al coconut milk HF HA
ARG HrlslE Aol Fon ste R dy ¥l AbdelH(Jeya-
nayaghy %, 1966: Pages. 1971). %% #(1979)2 Dendrobium
nibile SREWFA AtHF2 200g/L. ErFFEFZ 100g/L, & F
(1984, 1985)2 Hypone®iAlo] vl 35¢/L7 84 2.0g/L A7t
UsZe(Aerides Jjaponicum)® FAbdolet  FEASH  FkaL,
coconut milk 150g/L #7be= Cymbidium ensifolium® 2745l
#3Aolatn Rmstgom, %  %(1985)2 Hyponex MEiAI<l
Passion fruit@&e 712 %@ 249 A4Sy Estod ashzels
B3g v Aok, EF Cymbidium@ mitEe] wigelM  vhiuE
100g/L¥ A% 50g/LE A7tstd & A3E dAve Bax Qe
ul (Arditti, 1968: K, 1989), & A@e) AztelM = whihEat 2zt
> z e FolM $FF BE PIE F AU, THE W §E5
2748 Raew $MHog 270l AAHY HEd AN
o £48% 29 F A $¥LE Y5 dstde 274E& @43
AAS L shootTHe wlFste Ro] AFAIAT

IR S MR ALt E5% A it AStAR] uniconazolE
A7t AH oz HFMLAI MA P WEELE vay A%
MR AN BHRBEES HEES 240 &1, shootd Fele a%
on 2AR #Ach. 22U ABHoZ HUd MEES BRRAE HE
My el 2782 Jebdth Uniconazoled A2istd i B

)
o

>
=

o



o WAL st AuAoZ T Aol ggddn sAed
(Boe . 1973. Dyson, 1972) #ib#uct THEZ F3itE9
o)Zo] s E AL BAAAA Ml oste FetES] Fujol ¥
g7F A7l:, ool Fywstz uetdttn A THKim@ Suzuki,
1989). & w4 A el BA (Reiter F, 1993), F& A=Y
Ao} Bthol el A e (Aeschbacher %, 1995) %ol JstdM = &M
b Zesxiy) et Bast do £F 24 ErtEAM Ed
(o] BE" P4 KA (Bishop %, 1996)& GA7F obd 2473
of A8 njx)e Aoz 427 brassinasteroids®] At BAHUS
7bsAdo]l AAHATH(Sakurai %.1993). AT Fiffkol #¥E it
o] EHKMRELS GAS UAb £ QAT Bl Ytz HuHUH
(Reiter, 1993).

Kim(1998. 1999) B mo] ojstd 3dAe FaAntgd GARA
AAA<Q §YFUZE(uniconazole) YA 1g/LE BEMIE Al #
z9e o A/t gD HmEe 23S Y F Ao UL,
85 %(1999)& Bletilla striate 71 ¥igFelA uniconazole 0.2mg
/L Helz ol 7.6mz FAee 85% F= 4F AAAATL w%o
U meglol A9 2L Aoyt gin 47 BolAm 27e] F7tske
A%e Byctn Busgdn. 2 AP ADE kAl sEA @
2 et vl gz gehd @A Fit 5. A7HE H3iA
7b A=A GATA S FFA o2 JAse dEA Aoz FHHAAG

BREAET ST QAo FEAZ MIERTY EMN EEBRE
Fu3l7] 9etd 10709 random primerE AH&3 23 OPA primer
10, 11, 162 % 32709 NS Yegon o9 fAE AFe
0.75~0.929°1Ut+

RAPD markersol o #8e] FEL pHmoz LA HEMEY



A3 E Helste dYHez FEHA e FEY F e F2 A
A & (molecular marker)2 Al&& F A& A2 A=A

HRE 2 MRTEMEY] SAd4 348 24 5 42 107444 dEsta
Z2 et ols wmulHE 1074 E W3 o2 RAPDA o3 EMBIRE
2A% A7 12709) URP(20-mer)primerZ #10¥ primer7} WE
Aol thFale o] & Mwagon o0& HA fALEE BHERRACIAM
0.3810~0.7692, HiERKANME 0.5000~0.9000 HHA=Z €A Y&
gk ol2id AE B o FMEm MEEFRIM AR B HERA
o A} LAF AAANME thye] #MAS LHY FUF S A2 AR
Aot

A BT RN IR oI A% FAAMEEe EvlEAY
o] Fm R, HAE MEER ERIER LAAZL, FEE
B NS HolA AT HAEER 1870 Alse FEHEM AT K
o g R REIE M, BAE X 22l Hee Adstd ¥
23702 APABZ o83t RAPD ¥4 Z# UBC(University of
British Columbia) 10-mer random primer7} %#%#& Bt A
Zts]o] o]5& Awsldn FAIE e AFEL A 31FLR EF
Aqom, AA FAEE 0.75°04 0.959 HAZ ¥ud A JEBH.
SEPE M FUNEMTHE BHMET Pl Aoy, PEE KM
HAME EMe BEHEMT F o7t gldt. vz Ade] #1d A
EERY ASole Mzzrel HEERREZE Sl e Age] FRSE
o A ARERey, FAH 2 homozygousdtthil AR E AT
o] A g Fa & & Yt A Eu HHEREs d0AA BEN o
U Mok oMEkHED Ajolrh un, bt HAM @ RAAMY
Ao e EHNSE FABA 2AH.

A 274X PCR Z & 93 thdd DNA =3l 2%

Fede

M
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FHFERS HEMEE weled Algsted e (Bellany F 1996:
Dubouzet %. 1996) HZ s@E$mez EEHstn vAEd 4&35
glolM HN BREFAE AEHo] IRoME & HEKoZ 7HAE
o1 guwrn 9k (Leedt Kim, 1996: You % 1997). 71&el srafeAel
ula) Zere] nlAF WolSo WEME FHe] 7HE¥ M RAPDE
olad SHAEHES EMi Wi HA MRS HExsted o Helsn
F83 fgolg AHREHUT
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VI. % =

1. %M (Cymbidium kanran)d HE L tRZAETE EXRS 23
R AT P eold e 184¥ld Hdted HERRAEMTE 20192
179 A= wWE BFgS BHEnt. HE: FALoiATe BRKAMET
B}t iR ZAEAE Bes gE 193] Fdolrr MRRAKE T
Wt

gy Fapgold st WE wixlE 1/2MSHiAIRen, =il @E
MTHFHEARE 181~19092 Aol7b gleyd T4 25¥Y2
Voltex-mixerg ©] 43 R ZFapdoetdsrt 14592 AMuwt
(Magnetic stirrer)E ©] 4% 29 21342t 68U = wWE 3F
Aok wiAE AEubEE ol Aol A 7] EolsE Voltex-mixers
olg AE3 F 1/2MSuiR|d] #EI} At Be APl AF 14
Fo& Handling ¥ Voltex-mixerg ©| & &5% ¥ #F5g 1/2MS
v Aol A oA golrh B2 gl u

Mgt xHalgyd doladoA Wilson's€ % 0.IN KOH
g44e 77t 34F 60YAFE Wolrt AlZAEHA 120~180¢ Ateld
7HE Bk

fl

r

_4

2. MfEERY WAE Xdde BERMEST ARERTS KEMEX
28] gerlited o] 84S HEZ Ax gerlite 2.5g/L7} shoot B3
ZAAAQ HoAA FelstAd .

FEiel shoot#3tE A& HiEk{LHIS] A2l A3 Polyvinylpyrrolido-
ne(PVP, M.W. 40,000)°] ascorbic acid, aspartic acid, rutin®th
g Aog UEn.
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Wity ERAEGHE  AeddMe 0.1~1.0mg/Le] BA% 0.1mg/L
NAA, lg/L PVP A FelA 713 F2 4&& 5o, BASt NAAY
Tt 242 wiAe Zunrt Astd wMERHEEHMES F&E
sk o

ety EHe A F&ET MAZAE Adie MS7|2ujAd Azt
o] E (gerlite) 2.5g/LZ AH71stz, BA 0.1~1.0mg/LFFl NAA
0.1mg/L, PVP 1g/LE #71sle 273 BE R F Ue Aoz
220742

3. %M BAFHC YoM wiiuEH FAES d8& 2 8 AR
A3, sl yF 100g/L + ZAE 50g/L £&A2d Aol Aol bem
ol NFHAL HF L EAFIE Bol MAMAHoRZ A Fo] F7HE]
BNFEHH A2 g UdES 2AEFE EL37se o] AR Aoz
A E AT

ALY BRNFHE A8 2AFARTA @2 AFMe 2B =
¢t AAstD shoot® HET A HAF, 4% & 24 F 450
Vg & A%E BHon WBARARE Hd 12meo]doE 5F o]

272 BE ALY F AU

4. FH EMS MMRLEETE Yol A AL AWML & dutF
(normal type)® uniconazole M &lo 9§ AAA K%M (artificially
induced dwarf type), 28l AALA 4¥EME(natural dwarf type)®l
A& EGS vug A, AU mERES 33 MA9 dolEn 1/5
b Askn, B FUle o ANen 2742 1 &Nn, ATe
2otk QYA HERS g2 F F9 FHHA FH S YU



el FHBIEES AT R 9)eta o5 %M genomic DNAE 7HA 3
RAPDEAS & A7 SAEASE N3} AD Alel7h 0.9292 #&3kon,
ADSH ND Atole] #ALEA#E 0.758¢. UPGMA HIeA A4
N3t AD7F & @a@zoz FAHAT. ol ¥ RAPD markerse HH%
B R Q94 EEMS 7EE & Jde F2 AR E(molecu-
lar marker)2 °ol &% # A& Aoz AgHUT

5. FNEMS AR 2 RTEETAN g5 273 T A% 1070 A4
Awste] ol5 siAztel DNAWE Y& EAF A3 DNAYH &9
271 0.4~2.3Kbp Abolel Ueben ta@smese ARLAANNE
10~ 1670, MR LiNE 9~ 1702 et debton o5} A
eAlEE HELACIA 0.3810~0.7692, HiFKRAAMNE 0.50~0.904
Moz WA JeEgo.

6. FUNIERIS) BN EREGE BN At 23709 FYgauR
DNA ®A4€ & 2% DNA 2@85e 371E 0.4Kbp—2.0KbpAtelolA
Getton 7 primerdld ZE8 WEFE A 147474 SrFR
AR fALEE 0.75~0.959 WA vimd A debh
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