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Summary

For the rapid propagation of Cymbidium virescens and the improvement of
tissue culture techniques, several trails were conducted,

The experimental results obtained are shown as follows.

1. Exogenous NAA and BA inhibited the rooting and growth of the
plantlets. Addition of activated charcoal(2g.1) with or without
NAA and BA increased the fresh weight and the number of roots

per plantlet.

2. The activated charcoal absorbed all the NAA and BA in the medium,
and the cffect of added NAA and BA on the organogenesis was not

detected in the presence of activated charcoal

3. Addition of rutin(200mg,/1) or aspartic acid(100mg, 1) to the medium
was effective in organogenesis of rhizomes, while that of ascorbic

acid up to 200®mg9,”1 showed no effect,
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B ONEG HE BRI TEFY 4£FS awxindo EHRO] HEMolRIT B
%3 8l e
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PEIR S BRI P4 A4S ARFBHWEES Kiksld callus 9 ¥l #ESR
e U s RS

Vij B3 Rhynchostylis retusa- FF %ol FEWK S s 5ot
H#s WA A Zvte slgos), Proskauer 8 Berman®™’ & gE A A dle
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K FH o} Cymbidium goeringii = L — arginine @} L—aspartic acid &M}t
shoot ] JEEKel okzte] HlEs FHcotz |G shalch

#e o sgikrol MSH ARl L — arginine 3 L—aspartic acid &
Mgt Batiel Al rhizome & 453} W A7 Foix 3190, Raghavan®®
L Cattleye #MGHi#EANA aspartic acidv} asparagine, glutamine 521 ZHin
© ol HEE HES M 4+ Y7 wwd 4Fol RSty W
sk ek

Anderson 2  A}3l MEERES MBT 9 HNe 5ol w8LEES UHE
ol WE o ZHm W2 aspartic acidE HBMT-E il &2 4£F
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ATLENs o] E#dt HFRETS 19834 11 Agrol KHEstd KOH 0.IN &
BME Wilson o 2 By SRS 1R HHEI 8 MS ol pep—
ton 3¢/¢ RIS S WEEKMie) BESl] 1M 4AFH rhizome S ARER
faAbte e A stk

7 Aol #HAS B MSESE Ao = 31y 7el HifsfE Hiobis
#E GBS BT %l o fothe 2BB 25 pH5.52 FEwslyda o
< 309/ 2 sta o] EfEME X E Bl BXE 94 S Hmsk s
1. ¥BEYHS BHAR

1985 48 8 A%Jell MS ol BA5ppm 3} NAASppm -2 ZHINEE BHPY ol 4] 5L 5] of
AHSL YR HEE BHEAKEL —Esixl oz ¥—3t BiHls oo
WEiel FEA4E BYsly] fBstd ohgal o]l 5 RME Fo) EHESI A

1) MS

2) MS + BA5ppm + NAAS5ppm .

3) MS + BA5ppm +NAAS5ppm + activated charcoal 29//

4) MS + activated charcoal 29,2

5) MS + NAAS5ppm

HEoll AT BB 300me Telral (Fste] AW S0me o) HHE
EAsIGon HEHSYTE 3ol 2712 AEE SHEY 10 RESR B
3t Hi3 180 Hi%oll shoot B, FiREN, £HMES HAslA

2. EMERENC] o £RFBEHE R PR

MEYERS AMBL 29/ 2 BEERE dvv BEY HEHMt S Brm
¥®'MS + BASppm+NAASppm BRES H¥o 2 o
1) MS



2) MS + NAA5ppm

3) MS + NAAS5ppm+activated charcoal 29/¢ (filtering)

4) MS + NAAS5ppm + activated charcoal 29/4

5) MS + BA5ppm

6) MS + BAS5ppm+ activated charcoal 29/4(filtering)

7) MS + BA5ppm + activated charcoal 294

8) MS + BA 5ppm + NAA5ppm

9) MS + BA5ppm +NAASppm + activated charcoal 29 /¢(filtering)

10) MS + BA5ppm+NAASppm + activated charcoal 29/¢

11) MS + activated charcoal 29/¢

F URAHE T3 &% 10ESZ stgc)

TEPER S MEES $ol7] Rt BiAmaiel O.INHCIH#OZ 248l
W3 & ABE 9 SI5F Hiel Fmslgdch

RBRIANA 3), 6), 9w vzl 2 BXHEMETS 2E HES st 1E
PelR= 292 #rsta 54 wbsted M@#K (Watman No.2) 2 Hitipyell &
el EIRE BRAR #% BXE Amstan gt HFE st

Aol (AR AR&BS 100mg To] Ttz s (ALY AR/E 20me
s EASIY BEERMEEE  BEY BE%d losA gEstd w8 1R/
A ERSE 10 K T3 K53 180H kel shoot®r, BARE, Rl HEl,
7o), 4fkES WAEIAS

3. ol e PIHA] HEMEAS) BHE

MS £l BASppm 3} NAASppmE €& AMURE HAkoe st Mt
Bhee]l gleby el ascorbic acid, aspartic acid @ rutin % 37}2 B
WS &4 10,50, 100. 200mg/2 e WEE sty HRES ©A% 13 ®E
10 RS T+

R RBEZE HE25mEL  test tube 24 tube® 20meSE 52 S H
A stglom BERMEZE %D KX lomsld) gsle ARE @AY BE
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V. #& % BE

ghifiel ¥j—3 B HiHshr] BT BRI Table Lol M= wpe} 3o}

LEMEWE ] HME KM 2 BASppm 3 NAASppm EHIES} NAASppm
ol o8e i) Mz Al vehd wbd #EESL  IEPEK o]
AmE Fol AL et BR#FY AF AL ¥ + AsiwH(Photol).

G EHEHE BmsA] &L HEEAAT File] {e#== 4fEo] By
A st B oo AEMEHEC RISl A odld ERT KRS U
el 2 KBl #GAR HiEYiEse]l BTE #EH¥<1A BAbSppm 3} NAASppm
L3Rl FRs AEmERE FIME ] wiEel olvl Bt ( habituation )7}
Lot Sk ERREWEC $HY KHEl Jehd Zloz F ixit)

Table 1, Effect of BA, NAA and activated charcoal( A.C) on the growth
and differentiation of plantlet in Cymbidium virescens cultur —

ed for 180 days in MS medium.

Number
Treatments Fresh weight

Roots Shoots Die—back (g)
Cantrol 1.8 5.0a 2 3 4.0b
I%ﬁA 5ppm — 5.7ab 1.8 2.3a
A SppmtA.C.22/1 2.6 6.6b - 5.9
A.C. 2g/1 3.0 6.2ab - 6.0c
NAA 5ppm 2.7 5.0a 2.0 3.9

Z) Mean separation by DMR within columns, 5% level.

e AEMEWHS EEMEC TEMHK AMEQS SE BEMES o
vehtbe RS @5 09 vhhE BRI A TERKS  BEES & o
bz 4 BRBERBID ELSHA JelEd A% Yol ol FEHRS
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Photo 1. Comparison of various rooting agent treatments on the

Cymbidium virescens plantlets in vitro.

B etfitro] HEMEls RBDWY Z phenol EHES BMEIER 4£FFH Bl
HEEEE AQA, 5 FEiRe BalF ol el ARE AA S M B
B slZRA ®Hol BEgshA Ao BT ey m%shglth

%5 Proskauer ¢ Berman® & JEMKS #metAl =\ fRRol EEi= o
wglo) 4Eo] EifExcty slg.om, Constantin%® 2l @WEE- WEMLSE
B A7) B AEROWE BB GRS Bl kst MES ] o
Bol FEMER REE odld TR WE3e HIKEs oAt AHEA
fEHell A Uebd vholl 4] ¥ 4 2l5o] NAASppm ¥} BASppm B RER el
oA JEHER S BMSIERA SEECT B e EE AtkaEE ZA mmd A
o mmE EiERol AERMEIWE B K3 5 BALE BET #Rel B
¥t o}

Table 2.5 TEMERS Zomel og LEREGHWES BEMES sl B #&
Folvh  KtFMEs EHRS 2ol ol st REAA ARFAGHHEA E
®o] Ao wol 25779 FEMKLS Sppm KH¥ES] BAS NAAE RMsH
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A5E& 2o Zelet BHEER

Weatherhead % * & whl o] g4 sucrose ol Mol Qlsled AR
5-hydroxymethyl furfural 3 & FPEEo] FEPEp ol WULE 224 Kol
WAEE w0 T Sk shdan, Hu 9l Wang & §iksl fU8Z waw)
geisl - Y-S polyphenolic compound 24 ol R ol KiHiANel 2] po—
Iyphenoloxidases ol 213l BAL=P 2 HifMi%ik 4B kA0S B
el wigs ittt sl old BEEL WAL benzyl /|2 sH 1 Q=
BASE naphtyl 715 &43lT 9l NAA7L HEMHECIZ] ol Lol TEVK O B
g Zolel BH=Egle

Table 2. Interaction of the activated charcoal and exogenous growth
regulators on the growth and diff ri¢iti *irmn of *he rhizome

in Cymbidium virescens.

Number Rhizome  Fresh

Treatments Shoots Roots }ﬁ};érzlgh)c A“’ 2;:15, vze;g};t

Control - - 26.1 1.2 3.44b 2/

NAA5ppm - - 7.5 1.5 0.65a
” +A. C.(filtering) - — 20.1 2.5 3.12b
» +A,C. 1 2 5.6 3.1 2.92b
BAS5ppm 2 = 1.6 0.9 0.32a
#  +A.C.(filtering) - - 271 2.3 3.17b
” +AC, 1.6 2.4 3.7 2.4 2.83b
BAS ppm + NAA 5ppm 1 - 1.8 1.1 0.38a
” + » +AC. (flltel‘ll’g) — - 21.6 2.2 343b
” + » +AC 1.3 1 5.1 3.0 2.76b

Control +A.C, 1.8 - 18.5 2.6 2.06ab

Unit of plant growth regulators is milligarm per liter.
AC(activated cha..al) was contained two gram per liter in MS medium .
Z)Mean separation by DMR within columns, 5 % level,

b ARBRES HH AR BB EHKe] mimslel BERF
T Bl I N9 el AW 4B, fpem Bt odel mEymeel
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#rio] AR R FEE et WkE 1= vlol )
Blesel Adol= 2 #/kgel BitR7E v 2oz Jebda glizd (Table2)
ol FAtkKel olstel JifRo]l MEBr SIS =l Bl fiKe] FEEslel Hao

Aolzk Aelale BRE vetddon, PRl Bm=Ex] 2 futel A g
of #7 williBig o AL HREA 1A ¥d=oF AA% L

& * R

Photo 2,

Growth response of Cymbidiym virescens rhizome to the

activated charcoal treatment in the MS medium with

NAA or BA 5ppm respectively,
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B TEPER S ERFAGWES RERIRE £ 9 NAA o} BAE Kol g
M #mstr sET = @EECAA w2 WEe RS R s
71 wltol Aol 3@ =T FskA A£HdA zln fimes &
mat FEVER A4 SEBECAE AfEY EREE Jehdx gg=nt FEMRK e
Hlgo wlel MERES FEAF dehd A Fiel HI AREE FEY £
A2 ¥ 4 YA (Photo 2],

5 ORET EoAds R JtiRol BB ol wel KiR[EBEfEe] FEk o
25 ZEFEAZ KRS EEEC] EWmEd wstd EYERY BmdAdE X
frol BEE T2 A o LAY HEEFHE BT % EERde] FY =
wf el o] 2wt KR ket BHEH  u S R EEBEHH
olzl dtrlel® ArEMIHol RETA =l RHES gkt giktiel 28t
of of7kd Bt HlE=A BEHMErT FEA AdAE doz oS U P
7t #Big slolok ¥ Rzt BHHAcl

ke BAYW NAA F 4 LMEWMTS BEHs Zlol weix| 2 gy s
f5ote] A RMEIMEC] Fsl & BEol Kot Abelsl B2 ol & pybshy] 39 &
¥ &5 5= Table 304 M= ulel 7o}

ascorbic acid el B3ted = Mocomb 2} Newton2’o]  Amgroganthos & 45
B RiEol4l 0.55MS] BWEF e FALE BHIE st ke #Wdel, Ichihashi
9} Kako!'”’ 9| Cattleya *EEH#ENA 5mMe BEES #ANS 88 Wi
o Efbrb Bk Sldlvte #GE Al KEg #ERAAE HoE #E)
BEE A goket

28 v} aspartic acid 100 a3 ¢ FRMES} rutin 200mg,/ ¢ FMmkEol A+ B1b
Biikot BEMEIE £4 RIFET KRS 2ol gleul o] Ueda 9t Torikata®®
o Cymbidium B3l Wiy #59 Raghavan?” o) Cattleye Riggol A, 2
H™O EMiK#EANA Aspartic acid BB MEEI L AFolgen, rutin
o ¥isld = BGES WMEEEA m 2 ¥ Ishii'™ & Cattleya B#EaA 100
»/ ¢ B Es 50~100mg,/¢ ML BEMol slglon P EL K
o] BERER rutin 250m,/4 & HMEIR o]lw) 53] NAA Img/ ¢ 5 Hmstd
faiggot elo 4Fo] HZIN ST WA v vk
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HBALMS RMAES 4 oo Uol Mol Bwet wuelE mEY 4 RH
DHE A G2 BEMEA AV BEET 222 callusih ool 8O} 4%

Table 3. Effect of various anti— oxidants on the growth and different —
1ation of Cymbidium virescens rhizome cultured for 180 days

MS medium, z)

Number
Treatments Shoots  Roots s‘vreeisgf%t %%?n%f}’)
(%)

Control 2.4 1.0 1.63ab* 2.8
Ascrobic acid 10 1.0 - 1.40a 2.0f
(n9,¢ ) 50 2.3 - 1.51a 2.4h

100 1.3 - 1,70ab 1.8

200 1.0 - 1.74ab 1.8e

Aspartic acid 10 2.7 - 1.97bc 2.2¢g
(»g./ 8 50 3.3 - 2.29cd 2.4h

100 1.6 2.3 2.72ef 1.6d

200 1.0 1.5 2.45de 2.0f

Rutin 10 1.3 - 2.8d 1.8e
(»3./¢) 50 1.5 1.6 2.59def 1.4c

100 4.2 2.8 2.91f 1.3b

200 7.7 4.1 3.20g 1.2a

z) MS mediun were supplimented BA 5ppm-+ NAA5Sppm for good
organogenesis,

y) All numericals were scroed .visually from 1 to 3 point.

x) Mean separation by DMR within columns, 5% level,

o] BB Wtk MMM MEE Ead + oty Eau

Hetd KRB BRAAL rutin 200w, ) WEES) BEEE, £WE 27
T 55 ERBE ¥ Bl HH ol TN Moz nol by EEY wu
#Rel 4735 Photo 3 ).

2 N BRABAA vehd uleh 2ol HTE WHsld U 4H WM
BHel Hee AR ARBEWE RES ¥ SBdE e Bitsh v ad
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Photo 3. Growth responses of Cymbidium virescens thizome to the

several concentrations of anti— oxidants,
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A #EESE HMS R &Kol A= MS Kithol BA Sppmz} NAA Sppm &-& 7 pnel
A b L ERE Jebig. oY Aok ARBEWHARS KK R
S 15 FfE7 HiHdle @5 W °fste A FHol EHAAH A
3} sl & WAL B A

E35) BABE7L Zoldel uizl Hthe]l @B FTo BAKWeR Jebdxn Sle
bl olel gt Bigol Bl E HIEMAK HiES =53 KA S £R H
EimE ol BHLsls BEZE BUKEHY) wlEel BAel osle FEE Als|wol EW
el BERHM AR MR ARl olsted £ EHEET Solok ¥ RIEE olet
Bk e}
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FHO SEMMS BY MREE BWS KEANTA R@sted oozl R
£ mshd thest 2o

1. ghie] B MSiutol ARFEOWHE JAY FEikiRe] Hims A<
AfES Tfo] (T A

2. EHK 2g /¢ BInE A% 5Sppme NAA ¥ BA S ®islgor e fE
R3S BME B HFdve £EROWHEY ZMe 2 BE8 99

3. Ml MEBSIE M ERE rutin 200m9.2 9 Bt bR % Fggolglom
aspartic acid 100mg,/¢ HME 2 HE7 BESHP2Y ascorbic acide HE
4 s
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