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Study on Rhizome Culture of the Inter-specific Hybrid of
Oriental Cymbidiums In Vitro
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Summary

The experimental results to determine the effects of single or combination treatment of NAA
and BA on shoot differentiation, root initiation, and rhizome growth from the rhizomes of the
interspecific hybrids of Cymbidium kanran Makino var, latifolium X C. forestii * Daebugwi’
native to China and of C. viresceas ‘Yoohyang® native to Cheju—do X C. kawran ‘Soshim’, C.
forestii ‘Songmae’ X C. simemsis Willd. for. hakuran, C. gracilliwm Fukuyama X C. sinensis
Willd. for. hakuran, and from the rhizomes of self-pollinated C. simemsis Willd. for, hakuran
in f# vitro culture are as follows @

The combination concentration of 0.2 m/g NAA and 10.0 mg/g BA was most effective for
shoot differentiation from the rhizomes of C. kanram Makino var, latifolium X C. forestii ‘Dae-
bugwi | The single concentration of 0.2 m/l BA was effective for shoot growth and root de-
velopment, while higher concentrations than 5.0 mg/Z NAA showed an abnormal growth of shoots
and roots.

The single concentration of 10.0 mg/8 BA produced the most shoots from the rhizomes of
C. virescems °Yoohyang'®' X C. kanmran ‘Soshim’ and that of 0.2, 1.0, and 5.0 mg/f NAA
was effective for rhizome growth, However, the combination of 1.0 mg/¢ NAA and 1.0mg /¢
BA was more effective, under consideration of total effects, The combinations of 0.2 mg/ﬂ NAA
and 5.0 mg/g BA, and 1.0 mg/é NAA and 1.0 mg/e BA were most effective for shoot differ-

ertiation from the rhizomes of C. forestii ‘Songmae’ X C. simensts Willd. for, hakuran and
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the single concentrations from 0.2 mg to 5.0 mg/é NAA were effective for rhizome growth,
However, the combination of 1.0 mg/é! NAA and 1.0 mg/l BA was most effective under con-

siderations of shoot and root differentiations and total growth condition,

The combination of 0.2 mg/¢é NAA and 5.0 —10.0 mg/¢é BA was most effective for shoot

differentiation and total growth of C. gracillium Fukuyama X C. simensis Willd, for. hakwran and
the combinatiation of 0,2 — 1,0 mg/e NAA and 0.2 mg/e BA stimulated root development and
single concentration of 0.2 — 1.0 mg/¢ NAA was effective for rhizome growth.

The single concentration of 1.0 mg/¢ BA or the combination of 0.2 —1.0 mg/¢ NAA and

1.0 mg/z BA was effective for C. simemsis Willd, for. hakwran and the higher concentrations than

5.0 mg/¢ NAA caused an abnormal growth of roots.

w =3

thE &M ( Cymbidiwm forestii Rolfe )} %M
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chin Makino ), —IEAFE( Cym, faberi Rolfe ),
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pH 5.5 2 BRI el A BMA A REBHHE
EHsI o} BES lom Zo|Z Aok4 150 mé
Ap7b flask ¥ 3 EY BRI SRAoE KM
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4 H@MELS shoot 2 R4 o} Hol, Peis} 1R
el A EREE WED Rt e R0t B
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Table 1. Effect of NAA and BA on shoot, root formation and rhizome
growth of inter-specific hybrid Cymbidiam ( Cym. kanran Makino
var. latifolium X Cym. forestii *‘Daebukwi’) originated from
aseptic seed germination and cultured for 250 days in Murashige

and Skoog medium,

Shoot Root growth 1;251“%?
NAA BA
number(ea) length (om) grade number ( ea) grade grade
- - 1.3 4.1 1 3.5 4 3
0.2 4.6 8.2 3 6.2 4 2
1.0 4.7 3.6 2 0.1 1 1
5.0 3.5 4.5 3 3.0 3 1
10.0 6.0 3.0 2 - - 1
0.2 - 0.2 2.5 1 2.3 1 3
0.2 - - - - - 3
1.0 2.8 4.8 3 3.5 4 3
5.0 7.0 4.2 3 0.9 1 1
10,0 20.1 1.7 3 0.3 1 2
1.0 - 0.2 5.1 1 - - 3
0.2 1.2 4.1 3 3.6 3 3
1.0 1.3 4.8 3 7.3 3 1
5.0 6.8 3.3 3 3.2 1 1
10.0 3.0 1.8 2 4.0 1 1
5.0 - - - - - - 1
0.2 1.7 0.5 1 14,0 1 1
1.0 1.8 1.3 1 15.0 1 1
5.0 3.2 3.8 3 4.5 1 1
10.0 7.0 0.7 1 3.5 1 1
10.0 - 0.3 0.1 1 1.3 1 1
0.2 0.7 0.3 1 9.3 1 1
1.0 0.5 0.2 1 1.3 1 1
5.0 2.5 1.7 1 5.3 1 1
10.0 3.2 0.8 1 4.1 1 1
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3 A £ERES BEFsdes elo B
EERET Fokch 39 NAA S HARl = R
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Z§MS BA 0.2mg/¢-5 B ol 73 3k
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sty ot NAASH BAE B == EARE, 5.0mg/¢
CAES] REES Amsle E8ol s EEXB 47
e Byn T8 EhRs 93 5 A

Table 2= MWAEEHYE: #M# 3 REY AEFA
M TR EL] SRS oA shootd] &
kst £ 22z =) 9 #F] £HRBE ¢
ehy Aol

Table 2, Effect of NAA and BA on shoot, root formation and rhizome
growth of inter-specific hybrid Cymbidium (Cym. virescens

‘Yoohyang® X Cym. kanran

* Soshim’) originated from aseptic

seed germination and cultured for 250 days in Murashige and

Skoog medium

Shoot Root growth Rhizome growth
NAA BA
number (ea) length (om) grade grade grade
- - 5.7 5.8 3 4 4
0.2 2.3 1.6 1 2 3
1.0 6.8 3.8 3 1 1
5.0 12.7 3.5 3 1 1
10.0 48.0 2.9 2 1 1
0.2 - 3.3 1.0 1 1 5
0.2 4.7 5.5 3 2 5
1.0 9.5 4.9 3 3 2
5.0 11.8 4.6 2 1 1
10.0 21.0 3.7 2 1 1
1.0 - 7.0 6.2 1 1 5
0.2 3.3 2.6 1 2 4
1.0 12.8 11.6 5 4 2
5.0 13.8 3.2 2 1 1
10.0 19.5 5.6 3 1 1
5.0 - 2.5 0.3 1 1 5
0.2 4.5 0.3 1 4 5
1.0 8.8 5.1 2 5 2
5.0 19.3 4.2 2 3 2
10.0 13.3 8.4 5 3 1
10,0 - 1.0 0.6 1 1 5
0.2 2.3 0.6 1 5 4
1.0 3.0 4.2 4 4 3
5.0 19.5 2.7 2 5 2
10.0 21.3 6.2 3 3 1
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BAS #hn @A} Sob 445 shoot & b
gt wns =l HRES] 5.7 el sl BA
10 mg/e FonEol = 48 @Y Ak zut
shoot 8] Zo|= BAY HimAE 7t FoRls-E zt
olx) = HEeld = el ok HE L£HRET T
waldch sk NAAS MER BR FEEAA
shoot 9] HLEE $HEE P Hod KA, HE
o] £HL 5 grade 524 HLY £BRES
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13EZA fb REEd Hsld %4 HL Hold
ol HEEEe] % 6ENSE 2% 5 Bz
shoot R ®ejo] £FRE 717 Fo47) Aol
BE MEG Loty Mgt ¢H NAA SO

mg/¢ +BA 10.0 mg/¢ BER BEEN ol
shoot ©] R4} Fol LK BEFS HolRot

walo) 4 Fo| grade 3 2 BA tha HR|xZ UAch

NAA9 BAS R MEE ML #3] BAY &
m REEZE Sobd =5 shoot & SLEF I A
o, webd A TEES SRR, UA HMS] shoot
Z B447 & 2KRYSE shoot o] £FH R
#o HUY Bmyolztd BA 10.0 mg/¢ & MR &
sk ol ZEayelztz A7bE Aok

PEREM KAt KM REEL MR BE,
1976 ) 7}¢] G ( Table 3)& BA 1.0mg/¢
MR @R, shoot o BAS WRIZS 6.6 &
Kl 15.0 @Y s1lovt B A7 KB
Az BAS #in #E7F FoldSE TR

Table 3. Effect of NAA and BA on shoot, formation and rhizome growth
of inter-specific hybrid Cymbidium ( Cym. forestii ‘Songmae’
X Cym. sinensis Willd, for. hakuran ) originated from aseptic
seed germination and cultured for 250 days in Murashige and

Skoog medium,

Shoot Root growth Rhizome growth
NAA BA
number (ea) length (om) grade grade grade
- - 6.6 2.8 1 1 5
0.2 2.3 3.3 1 1 4
1.0 15.0 4.6 2 1 2
5.0 6.5 3.6 3 1 1
10.0 11.0 3.9 2 1 1
0.2 - 1.0 2.6 1 1 5
0.2 6.3 4.6 4 4 4
1.0 15.3 6.0 4 1 2
5.0 34.5 4.3 2 1 1
10.0 11.5 4.1 2 1 1
1.0 - 12.5 6.8 1 2 4
0.2 5.8 10.5 5 4 3
1.0 24.5 15.7 5 3 3
5.0 30.0 5.3 4 1 2
10.0 37.5 6.8 2 1 1
5.0 - 5.3 1.6 1 1 5
0.2 2.0 1.2 1 5 5
1.0 6.7 6.8 3 5 2
5.0 10.3 6.8 4 4 2
16.0 23.5 7.8 4 3 1
10.0 - - - 1 2 3
0.2 1.3 0.7 1 4 4
1.0 8.3 5.7 4 3 4
5.0 14.0 7.9 4 3 1
10.0 12.5 3.3 2 2 3
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NAA B Hmegel = A9 B+ EEE #3]
snoot 9| RAMCT HREH o} 9% ot NAA 1.0
mg/e HmEEel ERe 12.5 B2 #%3] g
o}, z3d] NAA 5.0 mg/f #inEEol A& shoot
¥F 5.3fEcId ot 10.0 mg/2 FRinE A A
3 @A Yok Fin AEZE FohA9 shoot
o] Bo] S xvt REE WY 4 FHol BiF
d A 4 F U

NAAS} BAE B4 WHme B®#@, NAA 1.0
mg/¢ + BA 10.0 mg/¢ @REIES shoot B} 315
B b my 2 ool NAA 0.2 mg/e +
BA 5.0 mg/¢ WEE, 34.5{H. NAA 5.0mg/s

+BA 10.0 mg/¢ sEE, 23.5 @S MEoldEv
Aol S, B mEEolE Ml NAA 5.0 me/e
Li kol #ES wmmnd 4 eole FER £F &
o] Jelygch k3. shoot o Zeht £ HIRKE
= NAA 1.0mg/es 22 BA 1.0mg/e9]
BRAEANA 714 RiFstdz 2 oS0l BA 0.2
mg/f BAE vl HFEMNE FHEHH £ o
NAA 1.0mg/¢= BA 1.0 mg/e-3 B s}
= Aol v Ao vehygc} (Fig. 1)
B £H2 944 NAA HAR7H $3tz BA
7b g o 2 Weted RRs & Ed 10.0 mg/gol
AE BR 4£F Bl degtch oldd #RE

Fig 1, Effect of NAA and BA on shoot and root differentiation of
inter-specific hybrid Cymbidium ( Cym. forestii *‘ Songmae’
X Cym. sisensis Willd, for. hakuran ) originated from aseptic
seed germination and cultured for 250 days in Murashige and
Skoog medium,

From left to right
From top to bottom :

BA 0, 0.2, 1.0, 5.0 and 10,0 mg/¢
NAA 0, 0.2, 1.0, 5.0 and 10 0 mg/¢
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£ Table 20145 vepd vl HEFM B
TRl 9 2 KRYS ¥ F AdAdh

vl ohd 2} & MEMS] THES BA HAIRY, shoot
o] BENE 1.0me/e GimE~L 4.1 B2 HE
Eol 2 B Uz 2 Holx e A
Bpoll #HES £FX FUch

NAA BEEol= 0.2mg/es 1.0 mg/e9)
#oll ml WBE A Bt} gholH o0 5.0 me /2, 10.0
mg/f HmMECl A= 283 H|Axn HmMEs}
Zobale] web4] shoot o M7t MAE AW K,
fxe] A7 RIFst el 5.0mg/e LIk #
BES winErel = JFEEMMY £EMES 2

NAA S} BAE BA Himsls 8, BAS &K
7} obael wehs] shoot o LMt HMH A
= HERe BE @t ol #H, £Fx 3k

EXme 2 o/ FojH =4 #3] NAAS} BASl #&
BEE &% 5.0mg/¢ LlE BAshs H8, 223
fEEo] T shAl Yebyich whakd shoot o Sk
R AHNE BA 1.0 mg/e & MH REI}A
1} NAA 0.2 mg/€3 BA 5.0mg/¢ =& 10.0
mg /0% BA B Aol Fqn Y RE
oi= NAA 1.0mg/¢3 BA 0.2mg/e =& 1.0
mg/E-S ®AsHE Aol Fskod, BES £FHE
#S BAME NAA 0.2mg/lolt 1.0me/e &
Mt 7o) #BRAyoldtt ( Tabled ). uwhehd]
vlopita} &MeRe] MM shoor o H{LA it
o} BREA s BIRE EWEY EAStE HE
ol & Ao 4z At

3, ARFHAT Mo e BB HE
o] gloJ4] NAASH BAol H3 RS THES

Table 4. Effect of NAA and BA on shoot, root formation and rhizome
growth of inter-specific hybrid Cymbidium ( Cym. gracilitum
Fukuyama X Cym. sinensis Willd for. hakuran ) originated
from aseptic seed germination and cultured for 250 days
Murashige and Skoog medium,

Rhizome
NAA BA Shoot Root growth growth
number (ea) lenght (om) grade number (ea) grade grade
- - 1.9 2.7 2 3.7 3 5
0.2 2.4 1.7 3 2.2 2 2
1.0 4.1 2.6 2 2.0 2 5
5.0 1.3 1.4 3 5.0 4 [
10.0 3.5 2.5 4 2.6 1 2
0.2 - 2.4 1.8 3 4.1 4 5
0.2 1.8 3.2 4 6.8 5 2
1.0 1.8 3.0 4 4.3 4 2
5.0 3.6 3.7 5 1.0 1 2
10.0 3.8 3.0 5 2.5 1 2
1.0 - 2.8 1.8 2 6.0 5 5
0.2 2.0 6.5 5 7.0 5 3
1.0 1.4 1.6 2 8.0 4 3
5.0 2.2 3.2 4 2.7 1 2
10.0 3.0 1.3 5 1.0 1 2
5.0 - 1.7 2.8 2 3.3 5 3
0.2 1.3 3.0 4 5.5 5 3
1.0 2.2 1.8 4 5.7 5 2
5.0 2.7 1.6 1 5.8 1 1
10.0 2.6 3.2 5 3.4 1 2
10.0 - 1.1 1.4 3 2.2 4 4
0.2 1.4 1.4 1 6.2 1 3
1.0 1.5 0.3 1 2.0 1 1
5.0 2.3 0.6 1 3.3 1 1
10.0 5.3 0.8 1 2.4 1 1
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= oha bl ( Table 5 ). Shoot 9 HESt &
ERE 23> 92 € RES RE 2 &S0
o2 Ml & 9 BA 1.0mg/¢ MH REE
4 74 Fokn BAMEE T 33 BA 10meg/s
2 shlro 2 3o BHASIE Aol shoot o] fr{ket
o) Fokon w9 £FS HEM —RE U

Al o Ao vetynh 2 delld = M B
R EEEES BA 1.0mg/f3F 10.0 mg/e 9
B REEo|2<ul BAS HRED RESI=E
Bl ) BWE Y A% FEde B
HE M = S8 ol BA L0 mg/es 8
Rgte Aol R Aoz Y=ot

Table 5. Effect of NAA and BA on shoot, root formation and rhizome
growth of self pollinated Cymbidium sinensis Willd for. hakuran
originated from aseptic seed germination and cultured for days
in Murashige and skoog medium

Shoot Root growth rhizome growth
NAA BA
number (ea) length (om) grade grade grade
- - 0.1 0.2 1 1 1
0.2 0.3 1.0 1 1 2
1.0 2.1 6.4 2 3 3
5.0 0.3 0.8 2 1 1
10.0 2.3 6.8 2 2 2
0.2 - 0.5 1.4 3 2 3
0.2 0.6 1.8 2 1 3
1.0 1.7 5.0 3 1 3
5.0 0.6 1.8 2 1 1
10.0 0.9 2.6 2 1 1
1.0 - 0.4 1.2 2 1 3
0.2 0.5 1.4 4 3 3
1.0 0.9 2.6 4 3 2
5.0 0.3 0.8 2 1 2
10,0 0.3 1.0 2 1 1
5.0 - 0.9 2.6 1 1 3
0.2 0.6 1.8 1 1 2
1.0 1.4 4.2 3 3 3
5.0 1.5 4.4 3 2 2
10.0 0.4 1.2 3 1 1
10.0 - 0.2 0.6 1 1 2
0.2 0.7 2.0 3 2 2
1.0 1.8 5.4 5 3 3
5.0 1.1 3.2 4 3 1
10.0 0.9 2.6 3 4 1
#* = 4l e} ( Champagnat, 1968, Kano, 1971 ), o]

ol #M, BM T EH¥WS- BT 8
fEsle BHFEA ) stoj ek AEEMA Y protocorm
ol FmE #%. T utE shoot o Hejrt H{EH A
% M protocorm B/EE Al #H REo

= FEMol A2l shoot 7} WBE BELE HE
stz glon) #M FME auxin B cytokinin 2]
H7h am 8BS S8 2 kel (RigHch (B
9} kA, 1984 ). FEM ML RFF cytokinin
shoot 8] E4ol LAMS BEE (EHSIH (F %,



HPEF Cymbidium B MMM Mpo) BE BRol WS AR O

1984) BA 10.0mg/e BES] MEIN= #E
Bol (R (E %, 1086 )= 4ol ME
Ax Py HEMS Ml Aol 1.0 mg/e

1EHEe] Mol 4 = shoot oF BES Ro| RE
sl Ao #WE(H %, 1987 )% 9 AUch 2
27} ated B 1987 ) © Hi¥EF% Cymbidium2]
shoot FRlE BAY ZpER7 BEsdcke dtd
o, zev & RelAd Jehd BRES &
2 o) BAY Mol H3 RMELS i ( species )ol
el S3bedl SRR Kigs MMl TEES
1.0 mg /e 2] oA shoot o} M7t 7H ek
ou}( Table 3, 4, 5), XEXM FREM &
E5Ms EMEMS gl 10.0 mg/2 F
tesoll 7H4 kS shoot 7} B4 9l ok (Table 1,
2). ol 9 o] LMt AW £ EM Kol
R H3 Kol o4& A
cytokinin 8| {Etgo] th2r] @ F]l Ao Z HMS
t} Ueda and Torikata ( 1970 Dol k&b # Mol

cytokinin o}

9lo] 4] cytokinin 9] FEHL Cym. insigneit Cym.

premidum 2t 7] o Foll shoot o F{L7t A ol
Bolx A GEckz @A vk Aot

= K# BE BALX shoot 9 LT (R#ESH
gk malo] e B £FS AHSHz &
B RE7 sobAdl waby a3t FHRel £ %
Al el Ueda and Torikata (1970 )& #
Mol 1B KSR, Biell kinetin 10 mg/l S W
et gl ®elvh BaEA Utk AL
wol ohuiel MME Cymbidium S Hierel 3l
o] 4 £ cytokinin & FEHRS BES HBE A
o (&7 My, 1982) —# #Bel AAHNE &
MEES] cytokinin i BES MMz HA
( Murashige, 1974 ). 9 auxin H8] NAA =
BEe) £FS Bl =d HRIL HinRE
GES NAA 0.2mg/est 1.0mg/eolddt, &
W, vlohd x &M, K x £BM 2 5.0
mg/e LA @EElA FEEM] £ERMES 2
A3 (Fig.1), %M x hREM HEFM < ER
W] RELS o)y} cha 2 AEIAT BRK
BE Bgol vhelch 8 % (1984) 2 #EMel

wEERE NAA 10.0 mg/¢ wine BRIEX HA
v 100 % #HFESIE ez shE s Kokubu % (1980)
2 RM ol NAA 2.0 mg/¢ & Hndo 24
B 4FS R ckn @EstHen £(1984)
= 0.1 mg/eco] HRMoIdctn Rt &
£(1979) L 5.0mg/eo] Ftokz 3t ¥ A
2] mwel Qo= REEA webd BERE
o] ko] HE wgtch zEv NAAE RES
£HS REFE FRDS @Ml Ao BEF
#ioll Qo] M & protocorm Aol {R#EH (&7
#1978 ).

227k EM emdo) B8 0.1 me/e Ll
Fo EREE shoot o] MRS RE( LB B
B, 1969 )3bm EME 0.2mg/e7 1.0me/s
Apole] MAESl A shidpeel Aol WHRE (F
1986 Dol 2t W& vl glol A CymbidiumE M
g A BE MES Kol FEe ¢ T A
ek & Wk Rl AAdY TRy ERE Ho
fega) 2+ 9 BAE shoot & StE R
10.0 mg/e2) WA A= HinRE7 Fobd &
2 &) shoot 7} WAEHAAL o5 4 F
malo] BHES METdo RN 23 EHET B
23 #2 RA Edlgz NAAE HREY &
£o} ®me)o] BRS (Rt KM, shoot o St
2 Ad A7 & FAS sk A2 deidd 2
21} NAAS} BASl BEMES &4, HFAZS
24 shoot 9} 9] £® P LRl EEFHS
Bt ( A Hl, 1984 ). MO HE HREF
NAA 1.0 mg/é=} kinetin 0.01~10mg/¢ & BE
HmEs BESEY EERT READ F 3
d) (8 %, 1985 ) chBIEM x & EM-2 NAA
1.0 mg /8 + BA 10.0 mg/¢ o[ v} NAA 0.2 mg/t
+BA 5.0 mg/e, KERM x HHEEM LE N
AA 0.2 mg/¢ + BA 10,0 mg/t o EE A
shoot 2] R4 MZL MEsA M= A FRH F
EEMx EMEN, PEEMN x £EM 8, NAA
1.0 mg/¢ + BA 1.0 mg/¢ ®FEAN BRS LA
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