<l i DA

Mgsss Bfee MR Trike
BRI KR ¥l B MR

Asymbiotic Germination and Mass propagation
of Cymbidium lancifolium Using Tissue Culture Technique

IR KB

B o M

19894 12H



HksE HS AR T
MRS K& Bhlol B B3

REEIR & W OB

BB %

xR

o] WM MBHEL B wmYXoE RV

19894 12 A

BH%RS 22mt B REY

FERAE [
= B ¥
%  aXL

TIPS Sr P

19894 12 A



Asymbiotic Germination and Mass propagation
of Cymbidium lancifolium Using Tissue Culture Technique

[L—Soo Kang
(Supervised by professor. In—Sup So)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF AGRICULTURE

DEPARTMENT OF HORTICULTURE
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

1989



SUITIINALY ++re e re e et eer et 3
S 2 T P 5
T =< P S O 6
M. FAEE T JFHE coooceeeon e 8
v, #£5 9 zg /- ] HELHSEY -=QF A2k 10
VI, 38 BE oot 21

BB STE e 29



Summary

This experiment was carried out in order to choose the optimal basal
medium and to study the seed germination of oriental orchid, Cymbidium
lancifolium. and the effect of plant growth regulators and various substance

treatments on organogenesis of the rhizome were also examined.

1. Germination was identified to be the best in MS+ peptone medium amocng
6 different kinds of basic media.

2. Dipping seeds in 0. IN KOH for 90min. was most effective for promoting
the germination.

3. Dark condition promoted significantly the grmination rate in liquid MS
with 3¢/ peptone, compared with othder light conditions.

4. Application of growth regulators for the MS medium had no effect on
total growth of rhizome. However the medium containing 3¢/¢ peptone
not only increased fresh weight, but also promoted organogenesis during
rhizome culture. The higher the BA concentration relative to NAA, the
more concentration relative to BA, the more the root differentiation
occured.

5. The more effectiveness for the rhizome growth and shoot formation was
produced when 2 grams of activated charcoal, 100 grams of banana, and
50 grams of potato were added to 3 grams-peptone MS.

6. Overall, mixed culture with some kinds of oriental Cymbidium rhizome

showed mutual competition in terms of nutrition absorption. This
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promoted a significant growth of rhizome. However, the mixed culture
resulted in no mutual competition between Cymbidium kanran and
Cymbidium lancifolium, rather showed that unknown material produced
from C. kanran fuctions C. lancifolium to promote growth and organic

differentiation.
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¥ 438 (Cymbidium lancifolium) & F 7} 23} wd R4 (rhizome) & 2 %38} &

MBSO R gaix glz, o woko] oldl Cymbidium B HF¥MAE 2t o
Tz} e8] wFol memqa} olFe] Edzvx Tt

Sl s EEIL $E MAHE #ik 300~600m el ol el 2t
3 sbeimo, 43 Teolzbn shtd WMANY FiERRE Wild AFE Ao o
FAdol ol=3iet

REMS S o] TEIA = MEtis baFEY Moz st FEA &
Wl 9lovt ftise] whex E3tan glew, feveldlde Ao Kol A
ol B ZLE Ao KK AT FIES Fob AR{LIZ] o2 T
o] Fifolch oloho] BUIEM S ¥AMMM S Mirsly] BT FWAY ERME
%S dlopshvl, £EIS HREEE ot [&igo] vi4r] o Foll iy ML o
2of, =3 #wolA H& protocorme] Figk £ Hol ok rhizomefk=io] 37
o] 4] shoote] A4S FHgslol slv olzigol At

A7 HEM RS Cymbidium/g o) Mk iEol Bl BFREl e #R
off th& ol 7b o17] HFoll M EBM S FIMS %YM BRE ML B3
AE o Be Best sty A=l Ba B A fls BRY Be MR
FEol 4ol HT-o ME LT Ml FaEEo] v A7 HIgM R KE o

AT QRRE, MM A$ole oleld Mt A ¢lx oA fdsmiRsEgl
3 HEFHTRe] T GHE Fopdln. 8

ul g} AEER-S MM T o MEE I sl A= o
Qi%Ei shoot WHizt 2157 bel] Vedsls HERESL vzt EHistdct

i

2 E =} 47 = rhizome
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W T o AT#IFiLo] Koudson ol {k3ted BARES ol ATl K3 WS
HHELo] E#s sl Aol EFAE HaHES BAE XHE
Bo] e glek e} o8l GHESS mANE FAELL I FMACT WA
o7 Ems} FEQ EEWMS L BT o B3NNl 28 A A Eidiol
7| w) Toll HEMpiEol = AR iR Qo

@ve METFS FEY Bmz: MTRZY A%, BH BE F9 &AFRHR
BENSIMES FE KO EEE BRSO BFEWH TR 22l EEM N
#olels & gich

N HHEMS EFEF HY Hes Al FW 2ol Kyoto I b7}
Zolw stgon,? el &= MSH el peptone 3¢/0% ENE Rl Frix &
waloup Qlm, 8 HOLS HEEMY MT ikl Kyoto I #uoll peptone 4g/¢
< EmE Aol BIFF protocorm EFl sHA Folbn HEIACh

ETe BFEES BY W EEfTl wilson FHol HTiNHES S K3
wEMS W3s WMotz Kano™ = #@5sialod, 8 & 0. 1IN KOH &=
sl EAM RS ol g BFMMMEE KET + Atz 3= R
o UEE HAMS ®T BHol: 0.IN KOH#wol 55k KmEsbe ol oz
sl9do v, Nagashima' & HAEHZMS HFHF HikolM KOH &Il 3t
7t RS oS kol= kool A FiEdlE wlE 90~120% 0] #Eidsernt o
festctz it

3 TR Y WREEI A &Y KIEEMe S MRl M
wel EHol otz dteim, Yates9} Curtis’® & Cattleyadl 7% Mol

T A ¥tz stedch. ==y Kohl*' & Cymbidium M7 #H= B
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seo 4 © 82 {RiEH ot 3193, Knudson®™ & Vanilla®] ¥+ 2.2 BEHREEA A
o aTggstoh e HiS e alTh

BT ol £RE B £FHEREE o F BHSE obzkel ER7F AR
peptoned EAMNZ ol R#kel BHS KA HEPtT @irslel gk 459 K
MO RRBEE BT Rt ok B3kl ¥ Aoke HEE Aed B F
o} Erost = #EMe mMARELA REFwmol MK A, K= @&
Mgl el odl Qhiz el MR HFHcR sPed, F HWLE BN
pRa g MSH: ol EHER-T 20/0 TRmsh RES £H ol %o BT M
B ot ey wel &l Taeshatn dach

EERGWE EBHES e e M MANIEN NAA Sng/09 BA 5mg/
¢ BB oY B £ES T 4 Ao shdx, FTt e MSHikel kinetin
o okl cattleyadl #H LK protocorme] WArz LEY MiEE 2T T
Adek Fsict

v AN e R RGN RN Eikke HME Aole £ EMAGW
ol A9 Etiol B BEHRE 2T 4 dobz sds T FTE EW
o) tp# sy NAASH BAS EMERT 7Sl MK AFol BE=D vhAW
tR#E o] [y 2 4rilsl= phenolic compoundel o8l #EFE M Th v A=

ol TKEMS NSt 222 coconut milke] KR} oz 3= Ar®L
Qe otexl e, CymbidiumE WM #3eell 4 whht 100g/02 2 509/
0% wmEtd £ S Qdthe BEE oW

e HEIEEY &% oS MRS RS FT BRE & 2+ Nitch
o} Noreel™ o] EatEol gtiigey Hibol BT HE HMWT ol IRFZFH
Eams Atd mEeelct sz, ol ¥ LS nurse culturegtx 3}4 o,
B Aol mEY e HEE Mot Aol akElx, o
o Aels HES AN AT el Wiy ZA9Uh el ol HikT

conditioned medium® ] fi:oleta sHadct
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m. #k o 7K

A. B3 BEHF BB

HRETFE 19865 0] SHAA oRD AL 1987E6] RIS FMABH Hlk
sl A, & %79 kol wet 121K =gl of& Wilson iFfol 3057 A
sl APAE Y T MBI B KT OLHEZ FHE 1094 Aol IF
Hotglch WMARS 2000 flasko] BHE 50m04 EASD, G 10E2o =
sted BT 1500 ol BHEME BEsA

1. FEFEFe @A Mg 4 B3l A 5] MM Knudson C(LL
T KC2 3}), White, Kvoto solution I (hyponex s, LI KyvotoI 2t 3h),
Kyoto solution I (hyponex+ peptone 3¢/¢, LT Kyoto T2 &), Murashige—S
koogtZ i (LI F MSe} ), MSe) peptone 3¢/ iRmmdt HEH(LUF
MS+ peptone) % 6FE9) HEHh3 fEslod &M 150 H %o HHME #Hxsigeh. ol
o BWHS EZ XNy WEEste BHREE +7 52 JURA

2. FET O W(LEL B 0. 1IN KOH &4 1047, 3047, 6097, 900X &
&t MS+ peptone $Etpoll &3] 1507 ol s MAsACt

3. 0.IN KOH oA 904 kg #7185 Kyoto T Hitest

MS+peptone ¥s5iio] wiE B [ MRRER] RESF(RME zhRE MEsEalch

4. 0.1N KOH &Eimol Al 904 [ k&g T % MS+peptone fiistshet

Kyoto I iafstboll Al WHpgEriol #3h B3 s MEs



B. ®Xo| MM BEHMA 0|Xc £ERAHYHEL XRAEY INPR

1. WWERAGHE ¥ Ek EE &5
ERFAGHE BRI (T #FToL KIS 27 B4 NAA BAE &% o
S3 7o} MLt 25ETFE-E dlgcl. o] A& MS+peptone il HRFES Hol 1
o GIE St FEE 3MEA ERIA AW 10 el maeEE K
£ #AXZAS o3 @idi(Activated charcoal) & #)RE @otR7] R/3le &
Mg mmd A HmmetA okl Aoz Eadte MRE] AFKES AxsA
.

Table 1. Contents of plant growth regulators treatment.

| i |
i |

I | i
NAA(mg/¢) :0 0.2 1.0 :5.0 110.0

BA(mg/¢) $00.21.05.010.0:00.21.05.010.0{00.21.05.010.0/00.21.05.010.0{00.21.05.010.0

2. KEKE™ Hm B
MS+ peptone ¥l iFtELE 29/0% RINE 15T EAF22 3t vhidt 1009/
0, 72 509/0% %% BN =% RAERSIS ®Ee] RRES @R RiXE
st et

C. BE Ria RE B

o}2 fHe) MEHEAS friam el RS ghmshed sRAERIS RS T RNIMRIR
¢ e y) Bl RN, dnM, BYEL, B, T WY mErs B R

HAESHed FizE 1808 A9 CEEiAsh WAL f2IKE Msich
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A BTo ERBRHF KRR

KW S Tl HE 671 el A BHFHE MSHIet Kyoto T 33k
7b +++2 wlzA [LArstgd e, 538 MSel peptoned Fg Hitevh ++++ 2
7P & BFEEE JERedc(Z2].

gtk gl 671 HEHeholl A peptoned IRINE MMl A HR gl T HRE
Vel AL, HEYe HMET EFEA MSHl peptone 3¢/¢5 T
o] 71 Bstdohs R, 8 %' o) RWEE TS B ESkIA peptone 49/
I E S} 2 AeS el Aog Bol HEMAHS CymbiciumBEE &+

¢ 3ol peptone KhZt £ Zloz Ag7zich

Table 2. Germination of Cymbidium lancifolium seeds in the various medium

Medium Germination
KC +

White + 4
Kyoto I ++
Kyoto I + 4+ +

MS + 4+
MS+ Peptone 3g/1 + 4+ +

z 1 150 days after seeding

v :(+) :bad, (++):medium, (+++):good, (+++):very good



73S MHMET S BHIES B3 0. 1N KOHE fhiEiy 2, S TR B ]
o] AojMAE WHH/F WNsHE Mmoo 2 907elM EHFHL TBEES vretskot.

Table 3. Effects of KOH scarification for the germination of Cymbidium lancifolium

seeds.
Treatment Time Germination
KOH 0(min.) 0(ea)
15 0
30 15
60 43
90 78

7 : Germination were counted 150 days aftor seeding on MS+ peptone 3¢/¢ medium.

Uedadt Torikatath = AAZMS MTRYF ol KOH Kol {Kotod L
s sk sleie s Aol IEellzbxl BliEshE vl 90~1205e) FraEletx & B,
A o 7100 7bo] MBI HANS ETRFE BT KOH &AL & 5%
M OEEESIE Ao AR Eon & #EE ve, e WNETEE (GRETREE )
o2 Aoz FFHch

ARES BEE BN 409 ohstAR 909 EEE 7HE Z¢kedl, KOH
o] M o EERES] HE AAT EHEhol olFolAel ¥ o A7t

hol MY BTSS ERS HikdA Histe EHAY ool KIRME
Lo wrolA SR TNl of o] HaAl A eog FHAL

T4l o] IRAET] WHAMES 7] B8« MS+peptone st Kyoto I 45
S %% [imikaesl waahaER dhod BEHHE AT #E 26E 0] K k3] T
sau e o) 2] 0 EE4ER7E © A 8] B@okeh. MS+ petone ol A= [Mimin et AR
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sy ol THBENL 57.25%% 0w, Kyoto T HijpolAE 47.5%2 Hitefel Aol
2 ol = RS MG A, [ARRiEClA 8] EIRRIRC] AASE, B
sars Winstgledl, 150A 8ot o REsR REKGE 4% o WEsteol 2 A2

2 Az

Table 4. Germination of Cymbidium lancifolium seeds in different medium type.

Germination after seeding(ea)

Medium type

30 60 90 150(days)
Ms+ peptone 3g/1 liquid 16 58 72 125
solid 10 23 47 78
Kyoto 1 liquid 15 49 60 95
solid 2 18 45 62

@0o] fEhs EEME T oL HA 2aE HReEA, MERRE Kua
FAFAS KOHm Mol (3 miEme —kuel kael @i a7 o Fof
A e, 7 2] FEER BFMHWE EEE el ohx, Al 2ol
%8 GrEsd BES Mpdcz solch e B st ERERELc W
mirpeel of ol Rk B kol HelA =z BATS fltegol o] webe A
o 2 aedx mEolch s £ FHAMNE LA BHFHRL g ez
ol mFSol AST o Wol ST WHMBIMES ol &olsted W7t

Asle ez By

WGl W2 RET B TT SEe LSelAMsh el Wtk NelA

MS+petone 5= WAEitny el 156, Kyoto JEtell A 1. 3f 2 A MRt

=4



BEfRfboll A 7F B g ok, wngel BH{Rele]l MS+peptone Histh7} Kyoto I
e R o} 2ot wiekch

Tabel 5. Effect of light and dark condition on the germination of Cymbidium lancifolium

seeds. 2!
Light treatment Medium (Jliquid) Germination (ea)
Light MS+ peptone 3g/1 125
Kyoto I 95
Dark Ms + peptone 3q/1 186
Kyoto 1 122

z 1 150 days after seeding

Seeds were treated with 0. 1N KOH solution for 90 min. before seeding.

PR ol A= MR} 22001l BEEMGAIAE 308224 sEthol BRIl
Wi red = 7b B RErst gt
Kohl’"'& Cymbidium #i T o] 3= mEl:ikolA 232 3ol (Riftasd SRE

sbxck3 st4deh. Knudson® & vanilla®} FETZEFEEsNA BEK Ak A] o] ZE3F

)

4 oe MMY Eolt 19-E HiFS M Rilkstoobt BHE REAA

4 olhn stsdch. v & F L AANET BFELIAT Mfkftol BHE
%

=

2ol £}z 3193, Yates9} Curtis* &= cattleya®l ‘4% Mgt &

e}

‘A

Fagoh Aol gotn shglon. Fob &S HWHT RFEHA MRl B
gol FRE Aoz Az fiEmE dWEs)l ek

olofztol MifHEMol A= i —/§, fEoletx et W kHE EEI}

r
NE
[rs)
njr
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o] & chEdl, MriaMi- MEIkAElA HIFIF (UEE S Y 4 Addd 2y
RFFES cymbidium/E-& HA 2 #F7} BHF s protocormolvt g7l 43}
< Zel obyx, r2 I ZA MEH HAsld el HRH A THEFTUE
AHAA fRE] JrAHr kS # BEDLI olFodxe £HZHE 7137 A&
o' 213 WIMY MFEFT RS £ Aozt Bxsic

B. ®BES MEN HEML KB

#bol M= fERRT kol ulx= £RAGHES ERHEE el Zld, NAA
BHHEEJ A= rooting$, BA B KM 4= shooting 2 {EifEis}dx NAASF BA
o RAEER S Aol NAAY 571 BA g2 £3 =l root #7} ®inst sl
I, R¥E2 BAsEZ7t £& & shoot#rl ®imsls 7A3ke vebdiaich

¥:3] BA 10mg/0-¢ BIMEIEA A E18S Baol AIrE-E Bolvt HiEHIA o
72 gholl whal sEH ) 1Bkl whE 5ERENS RS kol HE sl BGel B
of wpehAl g} Jitelel ¥ 4 gictx Ao o|HE F HF o] HHS MAIIE
A uhgl @iEel 2 BREA mme RS BAE ARBNYH S M
o} Bl MY ERT Eigol ool ¥ ez Az

R AFHR FwsElt AT wm &£ % (phenolic compound)™ & Frk
e HELEA ERE SstEE =Y HRE 4V BT HEERT KT o
e lct. EHER RNEA AT BEEEER ABE T RS MHEEER 25 R
el o HEE tsled Wnslod ot Fele A 238 RAdls MM
< vrebdiolch

EEHS IRIAMRE A auxin®iS] G OIT RNl FH A b W”
E A=, EHiKY 2bE Z R T N Bidiste Aolebs AR

SobA e mel A viE A 9ok



Table 6. The growth response of Cymbidium lancifolim rhizome in vitro with various
combinations of BA and NAA concentration.

NAA BA No. of Shoots No. of root Fresh Weight of Intensity of

(mg/1) (mg/1) L S 2 (ea) weight (g) rhizome shoot devel.
0 0 - - - 0.07 0.07 + )

0.2 - - - 0.10 0.10 +
1.0 - - - 0.24 0.24 +

5.0 1.3 1.5 - 0.23 0.14 ++

10.0 1.8 2.0 - 0.28 0.12 +++

0.2 0 - - - 0.22 0.22 +
0.2 - - - 0.24 0.24 +
1.0 - - - 0.28 0.28 +

5.0 1.0 1.0 - 0.32 0.18 ++

10.0 1.2 1.6 - 0.30 0.13 ++
1.0 0 - - - 0.32 0.32 +
0.2 - - - 0.30 0.30 +
1.0 - - - 0.24 0.24 +
5.0 - - - 0.27 0.27 +

10.0 - 0.5 - 0.20 0.18 ++
5.0 0 S ™ % -5 0.54 0. 46 +
0.2 = - 1.8 0.42 0.33 +
1.0 - - - 0.33 0.33 +
5.0 - - - 0.25 0.25 +
10.0 - - - 0.27 0.27 +
10.0 0 - - 4.6 0.48 0.21 +
0.2 - - 2.7 0.45 0.24 +
1.0 - - - 0.32 0.32 +
5.0 - - - 0.24 0.24 +
10. 0 - - - 0.27 0.27 +

z: L : Larger plantlet means that shoot length is longer than lem.
S : Smail plantlet means that shoot length is shorter than lm.
vy (+) :bad, (++):medium. (+++): very good.
-J5-



g NS EMR S SRS o AREBGHHY KRR don e
ol ol BMNKIIERS EiEpio]l ALBEMES WNEE ] HEelzt sl

Table 7. Growth response of Cymbidium lancifolium rhizomes on the medium with or

without activated charcoal in vitro. z}

Medium No. of No. of Fresh weight No. of rhizome
shoots (ea) roots (ea) (g) branches(ea)
MS + peptone 3g/1 0.7 1.4 0.94 3.4

MS + peptone 3g/1

+AC 2871 0.8 1.2 5.36 5.7

z: 180 days after rhizome culture

Table 8. Growth response of Cymbidium lancifolium rhizomes in natural product
supplements added MS medium in vitro.

Nutrient No. of shoots No. of roots Fresh wt. No. of rhizome
supplement (ea) (ea) (g) branches(ea)
Control 0.8(x0. 6) 1.2(%0.87) 5.36(%0. 89) 5.7(%0.97)

Banana 100g/1 1.2(%0.87) 3.2(£1.17) 5.75(£0.73) 6.5(=0.97)

Potato 50g/1 0.6(=%0.49; 0.8(%0. 6) 3.28(£0. 48) 2.4(=0.66)

Banana 100g/1+

sotato 50g/1 1.4(£0.82)  4.2(20.79)  6.54(£0.57)  7.4(x0.92)

Basal medium was prepared MS with peptone 3¢/( +activated charcoal 2 ¢/¢.

All numbers were counted 180 davs alter rhizome culture.

Numericals in perenthesis indiacte standard deviation.

-I6-



78S EMERS 20/0 RINE MS+peptone Hithol KEEMA vhbist AAE
B T RMAREY #RE vebd Zelth

slubu BAEFRS vhvhh+ R RAEAE HRED O @R, YRl ERE
o fRgol Whnstelot Al BAIEEE 238 WRE Hitd W dhe 4
< el

Ardittit = sl RN ibE cattleya #hii el ARkS RiEAIR 2, 1 KRR
AL prnpel ol 3 e (buffer action) = Al FEFT AT M
ol #3) $5EE%)E (Chelating effect) & 22 % »} gler, Karasawa' & whi
U opiest AT s drkAl 19 9 oW kmel £EMEHHES ForHd
HEetT et

=3 Ernst'?'= Papiopedilum®) fegitsol 4] vhbvhol @ik & RSB
S o #53] ol% WEY ME BEEMel £5< RitAcke 23 Kano” 7t &
Wolut HMi 2 REWY MEEF Qo] shiel ate] RMEE I Fobn
g FEs 2 mme Jetdade 2y 2R FMERd A HEE o
o8e RE AAsko] FdE M-S 2ol R KR Aol vhhet o]
SEEM SEHES 2 AL 2 284 2 T FEML A 28 A=
& 4 glv] Aol Yoz ool HY MEY FREANC LB At

FO9= bR HiEM DET BHIT T2 AT #RE vebd Add, 1
W od2ista hEREY WS = 2w (C. encifolium), kM (C. siners), #&
#.0.(C. gyokuckin), #EM(C. virescense), 2&|x FM(C. kanran)3} Jtiig #
o] B—ffifidt BT £MEL Bireln RE RE 3 EREER RR#E 2]
= Rl el @A Mzt MEmE debidch

aelud MY Aol TAEY Aol B—gfE ARcoh BIHBERER EBE
Selm BEECL ENY FE WEBAERE %0 Hestt mEd 2ot o
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Kriawsh EMEhe) kel ololA: friamiel Eiacl 7.8 M friamst o
WS o R SRRl AR B EMEERE vebd BEF.L AT ke
Eic3EAs 2o EisT Bastdedl, H1aE 94 21 AL mEe ek
A (2"1).

oleld %L Nitchel Noreel™ o] @iy uhe} o] EMiol nursed (Xl =
donor ol =T #riaWiol acceptorol sjwElE HALE & 4+ ANEdH, o=
2 w20 o) FEMEolA M iAW B oY RES AR BikelA 5t

i) ALl 2L o), migel vlR¥ BHAA AHIL Ut ¥ Aoz
wol EM Ariam Abolols ABE #BEHE BRI e Aoz AASAR ol
3 RREES G0z wE Aol ¥ HEY Rt AT

olelgt BESE vlFol % of prigWe WERtS B MANRAT A RAG
W 9 ¥ ok MSH: Heol peptone 39/¢, MK 2¢/¢, vhk 1009/0, A5
0¢/0% EMBt EWY MHS h g F2 A& &

TS

ujo

> Aoz B

[UO

2 ol8
T ).

-18-



Table 9. Growth response of signle or mixed culture of Cymbidium lamcifolium and
some kinds of oriental Cymbidium rhizomes in vitro.

No. of No. of Fresh wt. No. of rhizome
shoots (ea) roots(ea) (g) branches(ea)

lancifolium(s)?® z) y)L 1.4 4.2 6. 54 7.4
+encifolium{m) L 2.2 4.8 4,25 6.4
E :8.6 52 3.85 56
encifolium(s) E :6.8 3.7 6. 82 4.5
-+ siners(m) L 2.0 4.5 4. 40 5.8
1 7.4 5.0 3.54 4.8
siners(s) S :53 3.6 6. 45 4.2
+ gyokuchin (m) L :2.5 5.4 4.52 6.0
' 8.8 5.8 4.94 7.8
gyokuchin(s) G :5.6 4.5 8.42 5.6
+ virescense (m) L 1.6 4.7 4.20 5.4
:7.4 5.5 4.54 5.8
virescense(s) V :4.8 3.8 8.75 56
+ kanran{m) =38 5.4 8.84 8.6
1 1.5 2.5 1. 48 2.5
kanran(s) K :6.5 4.8 7.25 5.5

Basal medium was prepared MS with peptone 3¢/¢+banana 100¢/( +potato 509/¢.

All numbers were counted 180 days after rhizome culture.
y L : Cymbidium lancifolium, E :C. encifoliu, S:C. siners
G : C. gyokuchin, V:C. virescense , K : C. kanran
z{s) : single rhizome culture
(m) : mived culture of Cymbidium lancifolium and various oriental Cymbidium

rhizomes.
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Fig.1. Growth response of single and mixed culture of Cymbidium lancyolim
and two kinds of oriental Cymbidium rhizomes in vitro.

R1:
R2:
R3:
R4 :
R5:
R6 :

CO000Q0eo0

lancifolium(single;

lancifolium (with C. gyokuchin)
ayokuckin(with C. lancifolium)
lancifolium (with C. harran)
kanran(with c. lancifoliaum)

kanran(single)

-20-



V. fi§ £

ARES FEMS —#Eel 4r4aM (Cymbidium lancifolium) & ®F## & BT
BAT e, B £EH REY BTl WXt ARBEOHWE I &
oEel mmS st MM KBFES BT EREHE <7 Bitd R
#Re o5 2o

1. A% 6fES) sz ol 4 MSH: ol peptone 3¢9/6-% HRINE ol HFEE W
Al & ot

2. WIS BT KOH kA= 0. 1IN #Eol4 905 R®E 7T #2Fgrt 7P st

3. MastEiboll A7} EiaiEch 2ElE WEERSHE Aol MK Auo BF
7} Rt sl et

4, MBEIEIES] 7S peptone 3¢/0-% MY Aol AWE BEMLE RULEAIARL
o, £EBGWHES EEMHRE NAA BE7F BAREso & d& Foms
o] Wokn, BAZ NAAM O ¢ dlolle REHFY #io] B2 HES 23
o}

5. WEIGN BB AE EK 20/0-F HmE Aol vk 1009/69 23 509/¢
< Fhdte Aol HiEs EIEAS WMmAl At

6. oJ2i7}x MFEMAHK BiMEIElA ARE M MEE ol it M
o wAas Rlols B £FL HEEded, MM BES ket ~ieal

EF b mirshAl vhebxkch



W

. Arditti, J. J. D. Michaud, and A. P. Oliva, 1981. Seed germination of
North American orchids. I Native California and related species of Calypso,
Epipactis. Godyera, Piperia. and Platnathera. Bot. Gaz.. 142 : 442~453.

Arditti, J. : 1968. Germination and growth of orchids on banana fruit
tissue and some of its extract. Amer. Orchid Soc. Bull., 36: 1068~1073.
gisF, Gk, 2ol 1987, WS Cymbidium 5 ZoRISHE-S AT HEHK
R, #REE mcELgs. p 9697

e, BRI 01978 4 - METF S MRS el BIe ML (I

peptone o tryptone®] @iyl el @l =|xE BW BALKG LE

~—

ER, W,

25 :305~313.

COGTERL, BREUE 1978 4 BEF O] MEGERIIRl B @FTR(D) wlEbsI, obe]
Al g Bito] g ol Aol slAE . R Snecik, 251 323~328.

. OERELE. 4T, 4k 1984, b= E Sk (Aerides japenicum) $T-) FEAESL
Efol WA s ) REIEMEMFS) ZEWH. ERDAL. 25(4) 1 305-312.

COBRELE, 4RI, R4S FAARE 01981 & T T ol hnpd s TEel BYE #A7E (V)
BMSEFR 9 HEHbsEaco) RETFREELES Mk Eol ol Xv B WRREIE G
22 1 139~145.

. BREEOE : 1979, BUEEAE ;o MemiiiiE (1) MEiEE gl hfol BRI MLERMTE
EP YIS S (T, 61 49~66.

@R 0 1980. LMol we@ii4E, (D) Peptonedt tryptoned g
hyponex #:f7b Jrsieh iyfell v L LE MM HIES SRR Gl

7:13~22.



10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

SR E, ST1EH, W3 F. 1985, iM (Cymbidium ensifolium) fE o] BeEIZZE. I
A E Y Rty ¥ pH, # =& BREEWIRIC] Rhizomed) it aW
gieell vl A 2% WL 26(2) ¢ 186-192.

K, LM, fRIEH 0 1983, HWIMT e MEiifel W R (I)
Peptone, sucrose, Fi#ups ol 1itbe} pH7Y Sk ol =l 2= #2%. BEEA
BRELEraL, 24 1 243~248.

Ernst, R. : 1974. The use of activated charcoal in asymbiotic seedling

culture of Paphiopediium. Amer. Orchid Soc. Bull., 43:35~38.

Ernst, R. : 1974. The use of activated charcoal in asymbiotic seedling

culture of Paphiopedilum. Amer. Orchid Scoc. Bull., 43: 35-38.

A REpALE G 3R, —unB, M &(1982) p.259.

FEAEZ MO FRIGHELEFER, BH 5 B0 HFERE MEDE
LAEFOUR A A (1976).

WHBIE—, &G 1 1972 WAL BT 2 HHIE(564) Cattga D 7T

J =itk RAIIOVWT AARBESRERERGRRES, 224~225.

Jeyanayaghy, S., and A. N. Raoc. : 1966. Flower and seed development

of Bromheadia finlaysoniana. Bull. Torrey. Botan. club, 93 : 97~103.

Kano, K. : 1965. Studies on the media for orchid seed germination. Mem.

Fac. Agr Kagawa Univ., No. 20.

Karasawa, K. : 1966. On the media with banana and honey added for

seed germination and subsequent growth of orchid. The orchid Review,

313-318.

Kerbauy. G. B 1984. Plant regeneration of Oncdium varicosum (Orchidaceae)

by means of root tip culture. Plant Cell Reports 3(1) : 27~29.

. Knudson. L. : 1922. Nonsymbiotic germination of orchid seeds. Botan.

_-



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Gaz., 73:1~25.

Knudson. L. 1946. A new nutrient solution for the germination of orchid
seed. Amer. Orchid Soc. Bull. 15: 214-217.

Kohl, H. C., Jr. 1962. Notes on the development of Cymbidium from seed to
plantlet. Amer. Orchid Soc. Bull. 31(2) : 117~120.

Kotomori, S. and T. Murashige.:; 1965. Some aspect of aseptic
propagation of orchids. Amer. Orchid Soc. Bull., 34 : 484~484.

fa7TT 1973, MO WOUSEEIC BT ABE (B9H) ERAGTHHOOMEY
WML AHBHORMA Cymbidium Dprotocorm L HLil BRI THE. H
AEELEGKRERGHAEE, 204~295.

RTTST 0 1974, WO USRS BT 5 (5108 £LLAGMHO Gnhy X
A% D  Cadeya HIZH LI THE BAREEDEESIREGRALSE.
356~357.

FAM, fkEE, LBER, WA T8 1984

¥ W rhizome MW LE AT KEH7E %

BEESE HxBEREs 2(1) 1 112~113.

Z=57sh, 1984, BTN MRS MBIy ofmol I BT, MK Fsck
(B REH2E), 191 31~54.

o]F A, ZalZE, =iz 1981 wEALWY Aol BT B

ozt s A 22 : 44~50.

ETS4h, AMINEE, FHUH, ENEE. 1984 S} pE Mol 3 MR 1. OE
Mol tERIE Rl Webed, wRaL 25(2) © 129-135.

4 BRECY, 1984 W TS Mo =& uiE ol Epee
gk, Ak AR b SALLERGH T, po163~167.

A, BREY, @EUH. 1985 WY Mgl =lAE & RntEHE ¥

-24-



33.

34.

35.

36.

37.

38.

39.

40.

41.

Foll U3 AT, RATRMEE, E4L5E, '85-19, p.23.

Nagashima, T. 1982. Studies on the seed germination and embryogenesis
in the Cymbidium goeringii Reichb. f and Phaphiopedilum insigne var. Sanderae Reichb.
f. J. Japan. Soc. Hort. Sci. 51(1) : 94-105.

Nitch, C. 1975. Single cell culture of a haplecid cell : The microspore,
In : Genctic manipulations with plant material. pp. 297~310. Plenum Press,
London.

Nitch C. and Noreel B. 1973. Ettet’d un choc thermique sur le pouvoir
embryog'ene du pollen de Datura innoxia cultive dans l'anthere. Compt.
Rend. Acad. Sei. Paris 276 D 303~306.

Pages, P. D. : 1971. Banana homogenate, coconut water, peptone and
auxins as nutrient supplements in the in vitro culture of Dendrobium and
Phalaenopsis ovules.

Graduate faculty of the Coll. of Agr. Univ. of Phillipines, Degree of Ph.
D.

FrgRis, 1986 EIB 4 HR S MEKNE Mkl e #17E, RS
FEMREAL

WA, 1985 RIS —F—%as. I, ATEAE &R 3A% W
il No. 10 #ra3 M/, p.60~66. Tokyo, Japan.

WA, 1985 BIMEEIH T —F—¥lg . ATEEE KWWHF SAK B
Tl No.11 Fro3eE, p.34~37. Tokyo, Japan.

ECEYY. 1985. Virus MMk 4FES A ANz RREL SRR g BR
FEIR B REHTEHSE, 141~147.

BEY. Fi8H. 1985, MLMISRPTA-S FIAIT HEWS ImEEFS KE¥HA
gk 7R, AL, 2604) @ 375~380.

-25-



42.

43.

44.

45.

FFEPELAE. 1976, T v ORISR KIIET AME. in 7 YV EHEHOHEFI
b MR, MOoCERT L Bsl. p. 75~ 152

Ueda, H. and H. Torikata. 1970. Organogenesis in the meristem cultures
of ombidiums. V. Anatomical and histochemical studies on phagocytosis in
the Mycorrhizome of Cymbidium goeringii Reichb. f. J. Japan. Soc. Hort. Sci
39(3) : 50~54.

Ueda, H. and H. Torikata. 1974. Organogenesis in the meristem cultuers
of Cymbidiums. VI. Study on the extract from Mycorrhizomes of Cymbidium
goeringii Reichb. f. J. Japan. Soc. zhort. Sci. 43(3) : 281-285.

Yates, C. R. and J. T. curtis. 1949. The effect of sucrose and other
factors on the shoot-root ratio of orchid seedlings. Amer. J. Bot

36 : 350~396.

-26- °



* FRE A slold adld Q7tA] st FA EEEHILE ey
EHS T MEITHE FA ETFE AMERHIEY, ex TH B vt2As FA
wiEm, EHE ChEHEEA RaE =doh

i ToF o] @S mHE sy, wes T & AT BRE T

-27-



	표제면
	Summary
	I. 서론
	II. 연구사
	III. 재료 및 방법
	A. 종자의 무균발아 실험
	B. 근경의 증식과 기관형성에 미치는 생장조절물질과 천연산물 첨가효과
	C. 근경 혼식 반응 실험

	IV. 결과 및 고찰
	A. 종자의 무균발아 실험
	B. 근경의 성장과 기관분화 실험

	V. 적요
	<참고문헌>
	<사사>

