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Summary

This study was carried out in order to investigate the effects of N6-ben-
zyladenine (BA) and 1 -naphtaleneacetic acid(NAA) on organogenesis from

the rhizome of Cymbidium kanran Makino native to Mt. Halla,
The results obtained were summarized as follows;

1 . The shoots or the rhizomes were differentiated from the wild rhizomes
in Kyoto I medium without any sucrose level but all inoculums were d-

ead in MS or Kyoto Il media.

2. Development of the shoots from the wild rhizomes was significantly pr-

omoted in BA 2mg,l.

3. Growth of the rhizomes was most effective in the medium containing

NAA 0.5mg, 1 and BA 0.5mg 1.

4. In the shoot formation, leaf primodia developed into leaves with the
vascular tissues initiated in procambium and the cells of the subapical
region were smaller than those of the rhizome. Qp the contrary, during
the growth of the rhizome, the cells of the subapical region expanded

remarkably and the apical meristem remained to primitive appearance.
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WEHYS EWRE L WS bl 7 sl Y B ol el mREMY
© 2 600 ~ 800 ol 25,000 ~ 30,000 gpfEol fEfEsts 7o otelzlm ol ch(Ar
ditti %, 1967, 1981 ( % : 1968, 1973. Larson : 1980). ol 5 kol Cymbidium 182>
#7 T0gRfEc]l =l AW Sl qEsH ol L2 Sasln Qo oz uefeli py
Mol 4 ek ook, |

TR Cymbidium s thell C.kanran, C.goeringii = W@, 0 A, hife] |8
IrASkaL Qo XSGt (1967.7.1D) 2 #55 haiEle]l A C.kanran o %
TR Al ol #Eolrl H2 10~ 12 Holl o ul3 ME7F Aol BITH
2OBE S aroolazdl (4 1985) M-S LR kel kShm 2lch

$ol M v tRMchel WMUE Ackn WAL glol HAE Fold = #4571 &
3 oc19] mycorrhiza chiz @ETE Mok Fol Al g wTfESHAl o] fHsRo) 4
{t7F ol 4~ 2t} (Bernard: 1909, &: 1973, Larson: 1980).

/el 4 Clkanran o —81H) %52 54508 & £7F mycorrhiza oF 3t/
Gte]  protocormef 4] rhizome {t Sl3. rhizome o] 43{kated fHEES] sM{L7F o] -
of %j o},

JTAel ol 2o M HkAE Al 5785 rhizome ol A BEE 4 (ke 3 BT (Ko-
kubu % : 1980, 4 ¥ 1984, @& T 1985, & % 1986) 7} T 7 9 ot
#f/k. rhizome o 4} shoot \} rhizome Zr{kel BEEF F%E= @®Ed wh 9ok

A el A= @il B/Est= C.kanran©] rhizome o 4 shoot % rhi-
zome Jpfbell dubs Ko B ¥ BE S Y 2A fFHSts NAA ¥
BA9 BV BE Skl oW gEE vlAE 1S BTz BESofel RS
o RN B Y AHENS JdaA 'Ry
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M-S o]l oY HEkEZ O EE SHE Tl ok 1899 4 Bernad 7}
Wl % f+- mycorrhiza o 3t/EShe] BES] HIL ATEESIct= BIR R uhet
Knudson (1922) o] o] M # ol <+ wmE EEI LK BFMS PLoE
St BT EREC] s o

Vacin 2} Went(1949) = Mol # r#F 5 938t Kol Habed #dist vidn
Morel(1960) & ffijoll 4] /i 2865 G1HLsted virus free stock WiHES] Cymbid-
tum - HWAicled K BEMEERS ol F o BRdlAE @ (1968) o] Cymbidium
o] protocorm F/EEES 1S o,

ol BHEF #F78E Knudson(1946) o] Cattleya H st KC iz} KB H:fh
Mook pifsta o Cypripediumol 4= KBEsHiol 4l £2 RS veplios @4
3k9) 31 Kokubu % (1980), 4 % (1984) & Murashige & Skoog Hfifi7} C. ka-
nran rthizome Kol K RAoletn Sl Kano(1965) = Hyponex & #fnshed
B FIHSiE A MK Ak Mo d4 BESPHAE A FH
SPMel S BIREtY or] Tsugamoto % (1963) = Cattleya, Cymbidium,
Dendrobium, Paphiopedilum®| §& 782 3 /L7l hyponex #5h7F RRfyel ot
atoshed foll whebA ks B M E & Moo A

HrEWEMEl 2ol Yates % (1949) 2 Oncidium® Fivt a9 Bl X&
ERSEA ok hES WikEECl A HURE Foha #&SHln Kohl(1962) &
Cymbidium 2| F-F 8% B Bl BHF7E 4 Aotz st e C. goeringii
o 4 Ueda % (1969), &<+ # (1985) &+ EghIEol A&R7F Fokvkzm #&3Hut 9l
oul @ % (1981) 2 Dendrobium monile o 4| Bissigol, C. kawranol SloiA <
A % (1984) 2 BiXrgo] WA/ Ed . #wEshloh

WMo MFBHol hyponex & {EHSH7] &g Ltk hyponex BEZH BHE H A4
Holl vlx& A Foll #Hel HwRIF #irslol $k=dl Dendrobium, Cattleya, Cym-
bidium, Paphiopedilum, Vanda 2} 5 B-S hyponex 3g/2 vt BHF 2L £Fol
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W R7h Eotthy @4 (Tsukamoto % : 1963, Kano : 1976 ) 1% o},

shed, 1930 4L Kogl off ksl IAAZ shidhs} o d-o] 19554 Skoog 9+ Mi-
ller7} Cytokinin & ATHICZ #EStz 19574 Auxin @} Cytokinin S & s}
tobacco callus ol 4] shoot 7} F&= = A& #HEI Lik o5 HHESL H#MHA
s E 7EAA HHSHA FIRE o

Ueda ¢} Torikada(1969) &= C. pumibimol 4 NAA 0.lmg? LI\T9 BES
shoot ‘ER& RiEsIH o 2 LUTelAde HiF=R e C. goeringii = kinet-
in 10mg ¢l NAAS RAEAAS = (EBEES] NAAF shoot /ER-T {2
st ovt EEEel A e #HAel ok stk a3 #1978, 1979) & C. wakakusa
of 4 NAA 0.5mg/Z oA 7t FRmyoldcts #HEst on Niemann(1980) -2
Paphiopedilum 1%l A 2] FmEs T K-> BA7ZE Ahifyolet 5% 52 Hasegawa %
(1984) & (. faberi ©| rhizomeoll#] shoot FK-E BA #fd & wms ot
ot sFE ek, Vij % (1984) & Rhynchostylis retusa @ HUEBY) Blgcol 4 pr-
otocorm like body &) FHKS NAA7 713 GBfyel Gty 59 12 Kusumoto(19
79) = Cattleya ®] protocorm Hifficl BAS} NAAG EGEMSZZY AR
U wESH ov] Harvais(1980) <= Cyripedium reginae 'i:7icli-Kinetin
F NAA7E 10:1 2 ERIR 7H8 sgfyel ebar sholoh,

gt#H, C. kanran ® rhizome kol 4 4 5 (1979) & NAA 5.0mg/¢ 8¢ BA
0.5mg 22 HH & NAA 0.lmg? EGIEAZ rhizome kol  [hfsholvt
3 3+ 22 Kokubu % (1980) & NAA 2mg 4o+ rhizome o] /(-9 {gEsict
o @w&stgor % % (1984) 2 BA Smg/¢ 9t 10mg g B = NAA 0.1
mg/f ®AEME BHh WESQ e, rhizome 4L NAA 0.1mg s ¥ Hel
A 7bt Birstglovt BASE ®ashd-2 wlol MRIEMC Utk #iFel R o v
% % (1985) 2 NAA 1.0mg/¢ B4 rhizome 2 #4Fol 714 Eotctr #®
ot F % (1986) & shoot o] 7p{b BA 10mg 4 e B el A rhizome 4
A< BA Img/2 9 NAA Img/¢ BRAZEAA 714 Bifstdotz #&sHA o
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C. kanran F1/EHQL 0 sluk 200 ~ 750 mol| 4]

M. # *

of (ERAMFE sk 1985 4
1L S EE skl et

2. BRI

1) e #

Pk

19854 4 A~TH, 1986 1

TH10H R e 'R,

Frihis AT ki el EEHEIBE ot oh HEg
oog i (LA F MSzthzl ) ¢F Kyoto [[44i# (Hyponex 344 + Peptone 29
3047°¢ (W "5 1979, 1983), agar

€ 8l 2 EimRld

7E7kel ol

sucrose

4 ~6H o] of

1986 4=

juvenile rhizome & ¥ HushH

THI11 H #

= Murashige & Sk-

Table 1. The concentration of BA and NAA in Kyoto I medium

No. of medium

Concentration of NAA and BA

QO -3 B O WD~

Control

NAA 0.5 mg ¢
NAA 2 mg/¢
NAA 10 mg/¢
BA 0.5 mg/ ¢
BA 2 mg ¢
BA 10 mg ¢
BA 0.5 mg ¢
BA 0.5mg ¢
BA 0.5 mg ¢
BA 2 mg//¢
BA 2 mg/ ¢
BA 2 mg/ ¢
BA 10 mg/¢
BA 10 mg ¢
BA 10 mg/¢

+ NAA
+ NAA
+ NAA
+ NAA
+ NAA
+ NAA
+ NAA
+ NAA
+ NAA

0.5mg ¢
2 mg/ ¢
10 mg/ ¢
0.5mg ¢
2 mg ¢
10 mg ¢
0.5mg ¢
2 mg/ g
10 mg ¢




89/¢% FiMSIA o] ol fseis Fol whel MEmELE MRS 7 AYF
o hormone | M= Table 13 7ol 33l ool 100m¢ erlenmeyer flask of
Hidh S 20me kst agar & MRSV Fiel PHE 5.8 2 ekt M-
1.2kg/chol A 15 53R ®iiotel, AFAZE BK 50 8 & ‘st

2) il

WM 250 + 2°C - #EIESI) an 24 BRI WMEMESE BHEfEo R et o
o RS WA 2SS FlAISte] 1600 Lux 2 shod v,

3) AR B ¥ B
H&Hy 5ol #9--3%+ juvenile rhizome - 1.5cem= A 22 #  topsin 1,000
{& #eoll 6 HefM] pRTStar vhAl Wilson(1915) el 15 ] WSt # s K2
Aol o =9 A S 30 7 Mg fEoll flask w4 @M 2 Lol @wraishel o

4) [ A Zel shetE B
Rl A f3ohe] MRS F.A.A. (Formalin, Acetic acid, Alcohol) 4]
kel 48 BERA [i2S % alcohol series 2 HiASli. xylen series & B alco-
hol 4|7l % paraffin © 2 embedding @it} ol %1% cf4 rotary microtom
o2 10pmol S &2 & 31 Saffranin #} Harri$ hematoxylinol| sl g {%
( Johansen : 1940) 8} = Canada balsam ©. 2 §t Asle] aube}lE S &i{E #es)
A,
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il [/Eskz C. kanran @l juvenile rhizome & Ml A st Himel
9t Ao bk 1wl Table 2eof 4] Mlizubel 7lo] MSEiHL, Kyoto ILE7itzol 4 iz
shoot 1+ rhizome © 2 7ME3h=] Fan B # 10 [ LLNel o 2o o) 4wl
endomycorrhiza 7} #¥mis| o] SpokAl s 2 FHFRel kel K4S Bl EBEWEIM
¢l Kyoto | Kifthioll 4| = shoot Y} rhizome  7fb7} o] Foj Hr}f o]i= Ueda %
(1970) ol C. goeringii ©/ #f’f rhizome 2 32 (Noll mycorrhiza 7} =79} ct
L @ tiol wkek 2lo]l C. kanran 21 Bf4: rhizome o 4| & mycorrhizaz} 529l
ot lifslo]l 4ol Tolole Hiel A& Kifgol A ghS vleh i Qv

Table 2. Responses of Cymbidium kanran rhizomes for the differentiation
of the shoots or the rhizomes on different basal media

Basal media Shoot Rhizome
Kyoto | + +
Kyoto [[ = —

Murashige & Skoog — -

4+ ; The shoots or the rhizomes were differentiated.
— ; All of inoculums were dead.

Table 3. Responses of Cymbidium kanran rhizomes for differentiation on
the medium containing BA or NAA

NAA (mg I )

BA(mg/1) 0 0.5 2.0 10.0
0 0 + + —
0.5 + + + +
2.0 + + + —
10.0 — - — —

0 ; The shoots or the rhizomes were not differentiated.
+ ; The shoots or the rhizomes were differentiated.
— ; All of inoculums were dead.



Table 4, Effects of NAA and BA on the development of Cymbidium kanran

rhizomes
NAA(mg, 1)
BA(mg 1)

0 0.5 2.0 10.0
0 02 P 0,3.7 0 2.3 -
0.5 2.170 0,6.5 0 3.8 0, 2.1
2.0 4.5,0 2.5 /0 0 2.1 _
10.0 - - — —

— ; All of inoculums were dead.
a ; The data were expressed with the length(mm) of shoots.

b ; The data were expressed with the length(mm) of rhizomes.

e ERARE 122 Sle] Kyotol o] /EEMEIMWIT o) NAAS BA
o A S WHENe # %t rhizome o 419] shoot Wb rhizomeo| fMESH i
1= table 33 4o 4 M= wiel i)

ki 712] ezt o) el 217l bz 9lm NAA #iljol 4li= rhizome 4p{Loi
W 7122 gl NAA 10mg ¢ o] @hmmol 4= sk sslel o (Fig.1,4).
BA® el 41 = shoot of /pfb7 o] oAl 50 Qli=d] BA 10mg, £ 2] u7iiof 4]
VOMERISESISL T (Fig.2,4). NAASE BAS RN BEdh 57 9lo) 4= BA
Ke7h NAAggIE o i wof = shoot 7} &S5 NAA #EIE7} BA g relct
#AY T wlel = rhizome k7t o] Folz ot 10mgf [GEiel NAA 2} BA
T RS S ST 2 #MIEStS of (Fig.3,5).

ek #(1977) & C.wakakusa 2] protocorm 43} mericlone 9 ‘f # (i ol 2=
NAA 0.5mg ¢ 7} 4i®st ovl, C. kanran ® rhizome H#oll 4 4 T (1979)°
NAA 5.0mg ¢ 2t BA 0.5mg/ ¢ & HM3I-S 55 rhizome o 4:#o] HEifFa)
2 oul, Kokubu % (1980) & NAA KINZ rhizome 9 4 ES EH#AAYD &
Hetd el mal A % (1986) 2 BA 1.0mg 2 ¢ NAA 1.0mg, ¢ ol /] rhizome 9}
‘Efrel RibFstelowl C. goeringii & rhizome REFol 4 g} 4 (1985) = NAA
o BAZE 1:1%2 #hd 8] rhizome 2| #o] E£dciy #Eatgds=d &k
H&%old™ NAA 0.5mg ¢ 9 BA 0.5mg /¢ EFHEEA 4 rhizome 4 Fo] 7}

-8-



F RaFshA el a ole Ll keld AFE RS mustdch 2oy £ %
(1984) &1 C. kanran® rhizome S;#ol4 NAA S BAS HAHKM & %5 Bl
NAA®| rhizome /A {R#ERES BAY HEFEKET A2 HAEHS ot ot
© wEehs ELCHO #SRE Holx dAut ol BHMKHE AX rhizomeol
M2 BE#oll = B S MiC] (ksle] 92 Zolm k EEol #HY rhizome OB
hol7l wiatel #4°] Bk rhizomeo] b= Wk RRAEIEC S B
ol del wer Aol zb o= ¢iolvh EtEich Ueda 9} Torikada(1969) o  {kahw
C. goeringii i= W/E cytokinin 2] ifi fjo] &iigl7] =) Fo shoot o] #/Lo| o
A o HEisked kinetin & NG Kool X shoot - F&BHAchm @k
ShOlar el & F(1984) X C. kanrancol o WEiLEE Toll 4] BAS| #inih Fol
shoot 1 kA ZAvtar obglov] 4 E(1984) & BA 5mg ¢, 10mg /¢  Hii
£ NAA 0.1mg/ ¢ #MBE shoot & /LAl Zvhy #EstAdch A figoel 4 o
shoot of TZR-2 i - BRifk{Fol WHfRSlol BA 0.5mg/¢, BA 2mg /¢, BA 2ng
/€9 NAA 0.5mg ¢ ol 4] o] F-ol 3l &ul Hikig Fol WHEEQl BA 2mg ¢ ol 4
7h RRZE Fob S19] @G gsk el zelvh 4 % (1984) & i B
ol -] BARAEZF shoot Fiiko]l 3 obslchs @by (Fi(He Blgol ol v
ol = & FHIRATHRIS] gHol 9lF ekokyd Hiffylc},

shd, Rl o E Mfrel f5Be o 3ok

Fig.4 2} Fig.b = ai-duld FellA] 8uiZ ke ZAo2 rhizome % sh-
oot & RS vebHan olch

Fig.6 > NAA 0.5mg/¢ & iASt F#s rhizome & HMBfGoZ #3 A
© 2 meristemo] Yo|y 9 3 subapical region® #ifu-} A {hES o
apical cell & 7S Yo 53 2ol o]+ Ueda 2 Torikada(1969) o (.
goeringii 2| rhizome I5#ol4 NAA7Z} rhizome Kol MELsh, Vij =(19
84) 2| protocorm EEFES HIMBMY B4 NAAYT H®S ol KEKMMK

b Aozl Al center 7} HREI R @k —shy 9

Fig.72 BA 2mg/ /¢ & @EASe] #limc s x& 7lold leaf primordia ¢
fr9} shoot apex & 4o F

1 9lom leaf primordia+ procambiumel 4| B %]
HEETRAGES 2= 98 MoF 3 ¢lov] subapical region 2 HiBi= rhizome



o Hiffg 2o} Zoo shoot o o] BESHA o] Folx ¢S% HoFom 9o
o] & Ueda &} Torikada (1969) 2] C. goeringii 2| &2y B2 4] kinetin &
7} shoot o FiEol| HEE Fobo W& & (1984) 9 Cymbidium ¢ somatic
embryo HRER #E o Esau(1978) = shoot o] FMHRE 4R Eel B
stz el = MAERFel Biksk] dedhe A9 —&Kstw Yok

Fig.8 & NAA 0.5mg /¢ 9} BA 0.5mg, ¢ & BHE®Yd F&xd rhizomes
o2 A2 o2 apical cell & FFUHHIS- Ho] 5 subapical region o)
MES 2 &3] HEAslo] rhizomeo] 49s] HEHS HdFy Qo] ERE
°] NAA9} BA REHEE7} rhizome 4FHo #HE/ QLSS R F2 o}

Fig.9 = NAA 0.5mg7¢¢9} BA 2mg /¢ & EHIERso HFi&s shoot & #&
Brog = Zlo2 leaf primordia 3 £} shoot apex & H.of F3 ¢ o0 suba-
pical region o] #ifi= rhizome & s c} A Jelvbs ¢l oo Fig.7ol] Hal
A g ged RS Bol Fa ook

Fig.10 & NAA 2mg ¢ < BA 0.5mg /¢ % BHMEEsIY] Fix rhizome
= REcZ A2 oz SR MiEEel Lol Zodds apical cell o] 447l
W MBS Holm T3 FIESFIS Hol glo] rhizome = 7)Y & ehyo
subapical region o] MiMfi K fHR=le] rhizomeo| fHRE1= RES HoFof
w3t #ERY Sl s Koz 3
Fig.11 & NAA 2mg /¢ ¢ BA 2mg/¢ & BRAEREG 87 AL #HEo=R
Fe A2 SRR BRIEASD A2 Mol ABWAES #8Fs s Uxn
i AR = WA #faft b S o subapical region o Mg w3l Mk (HEY
L Holx glo] Hsmyiel rhizome 02 EE = o},

Fig.12 &= NAA 10mg, ¢ 9} BA 0.5mg /¢ & RHEEESd #Hi#E=l rhizome &
fEEe 2 2LE ZlQldl Lol REEZF ol SEd S Holw 93z #Es)
apical meristemo]] 4] procambiumo| b= RS BdF 3w Qoo w3} su-
bapical region o] #Mifi+= A HREIE S Yo F2 ot

Fig.13 & NAA 0.5mg ¢ ¢ BA 0.5mg -2 EHEHEIY Fed rhizome -2
Bime s 2 Aoz —if MfEe] #e mid AL R o EFE SIS
Vet 3 gl shoot ©f HEMEE Ao W] s=shglch

N
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Fig.l. Effects of NAA in kyoto | medium on the development of Cymbid-

i kasran rhizomes cultured for 50 days.,
. control 2.NAA (.5mg - ¢ 3.NAA 2mg { 1.NAA 10mg. ¢

Fig.2. Effects of BA in kyoto | medium on the develdpment of Cymbid-
tum kanran rhizomes cultured for 50 days.
l.control 2.BA 0.5mg ¢ 3.BA 2mg ¢ 1.BA 10mg. ¢

Fig 3. Effects of BA-+ NAA combination on the development of Cymbid-
twm kanran rhizomes cultured for 50 days in light.

1.BA 0.5mg. ¢ +NAA0.5mg ¢ 2.BA 0.5mg ¢ +NAA 2mg, ¢
3.BA U.bmg ¢ +NAA 10mg, ¢ 4.BA  2Zmg/¢ +NAA0.5mg ¢
5.BA 2mg. ¢ +NAA 2mg, ¢ 6.BA 2mg ¢ +NAA 10mg ¢
7.BA 10mg ¢ +NAA0.5mg ¢ 8.BA 10mg ¢ +NAA 2mg. ¢
9.BA 10mg, ¢ +NAA 10mg, ¢

_11_



Fig.1. Enlarged view from Fig.1,2. (X8).
1:Control 2:NAA 0.5mg ¢ 3:NAA 2mg ¢ 4:BA 0.5mg(

5:BA 2mg, /¢ Unit:mm

-12-



Fig.5. Enlarged view from Fig.3,.(X8).
1:BA 0.5mg £+NAA 0.5mg ¢ 2:BA 0.5mg/ ¢ +NAA 2mg ¢ 3:BA 0.5mg /¢

+NAA 10mg/ ¢ 4:BA 2mg/¢+NAA 0.5mg/ ¢ 5:BA 2mg/¢+NAA 2mg ¢
Unit : mm

-13-



Fig. 6. Specimen tre st with NAY DUGmyge 6.
Lergrtabines] s tion of the rhizome obtnneed
v the rhizonoe cultored 1 Tt

Shoss g the g noerist o Cx Py,
Unit : mm
3
g i
. .-
1
&
b '
v
L

“

T

IFig.B. Specimen treated with BA (L6mg /€ + NAA 0.5mg € .
Longitudinal section of the rhizome obtained by
the rhizome cultured n light.
Shewing the remarkihle elagastion of the rhizome.
(X100}, Unit s mm

-14-

Fig.7. Spavimen treated with A Arg ¢ .
Longitudimal section of the shoot obtetiec
b the rhizome celtaed i dark,
Shoarr g the wreatns sed shoot apex with
leaf primorsia, SAshoot g, Lptlead
primordia, PO procambiam. OV TED,
Unit : mm

Fig.9. Specimen treated with BA 2mg- £+ NAA A
Longitudinal section of the shoot cbtaimd by
the rhizome cultured in Light.
Showing the early stuge of shoot apex.
LP, leaf primordia : SA, shoot apex. (X100},
Unit : mm



Figg 10 Spec e troatd with BA G S £ & NAA 2 € g Ll Specimer treated wath BA 2o € 8NAN 2oy f
Longitivitze) section of the rhimme vhtaimd by Show iy the consioh rab v veeon o L D,
the: chizome enltured in Lighe. Unit : mm
Sheaviog the meristenatn tisse foraed o the
cib s face of the thizone with vasoulor Grssix .
CNTwo. Unit - mm

Figo T2, Speciminn treatod with BA ASmgs 1+ NAA 10mg. '€ . Fig. I3, Specimen treated with 13 g £ NAA LSmg .
Longitudinad section of the rhyzome ohtained by Cross section of the rhizomc with cpdermis.
the rhizomie (ultured 1o | iht, ER, cpndernns o X, swlens Py ophice . (X0,
Shiwing the reristem with twn e agent leal Unit : mm

primordic, LP, kaf primordio,
PC, procambium. { X100). Unit : mm

-15-



V. ¥ 23

Figgiel 178k C.kanran 2] rhizome ol /] shoot '3 rhizome /p{kell <}
SHiz HeBel B % NAASE BAS @b e sheol oW wEd elAlizsbi

FeWickan v fbel BEBHSl mlskRRy BlE 3 LV b RSl rG Ul

chgok 4o,

L. A4 rol MS R, Kyoto Il ATl Al #KSE rhizome & 4+ A4t

a}9l o v} Kyoto] tifiol 4 3= shoot 1} rhizome o] #r{bahglcl,

2. ¥’k rhizome off 4} shoot ¢ Jpfbiz BA 2mg /¢ Hillol A & %7t 714 &
yig=4

3. Rhizom®] /|:f;& NAA 0.5mg/¢ 2t BA 0.5mg ¢ 2} HHIEM A 717
Eafskol cf,

4., R Ble2 545454, shoot | fiE/kfsoll 2lol#]  leaf primordia += procam-
biumel b 5 R HTKS e 9l oZ 4{ks 9 .or] subapical region 2|
#Hfiv= rhizome 2 Hifgell Ml 7] 7F Aotk FESE rhizome k&Ko S}
o] 4 = apical meristem-& AFRF) FRES =932 2 oo subapical region

o M= ksl e sk ok
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