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Studies on the Clonal Propagation of Phalaenopsis through in vitro Culture

Michio TaNaka
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T URHER T, —HRICE LARPEARIC L 280 HET, MO L 2 ¥EELIBMO TR, T bidk
A ELTO7 Y EOMAZE L BORIFELEREEXLONS. Lo L, Morel? 4 Cymbidium OETH
BRICE DT VREEYOH L OSREREE LR LS, EEEEL Z2REROMMEENE LS
Eﬁ%ﬁ;& é nlil, 48,63, 73,77.82. 83, 84, 109, 117, 118, 126. 141, 158, 160)’ ‘fﬁﬁ:‘fc 54 cymbidium, Cattleya, Dendrobium, Oncidium,
Vanda % & OEFIFEH BT, EEHROGEISHVLNA TV,

S U RHEY ORTEERICB W UREIN A = L1k, EHOME, SEBIHHEMIMEL T B L3k, 5
VRETFOBERICRE SRS T b o - s (FBE) ICEBLZEREK (9 3 - 23R8k, PLB) ¥ TEL
N, STADPLYHEMIHEESNEATH LY. ZOPLB#RELTHHL, BRTHI LITL D REMHATT
BE & 72 5160,

77 L /) 7y A (Phalaenopsis) &, MELEEEFENIBHL, EANICERELZT VFHERO 1 D&k
T3l TYRLOWT Y, EEERICLAMEEEPDOLRERS LT, Lrl, 20T VIIHERTS
B0 125 1EOEELIMELNT, LErbEHOBMEEKEZFL(BOHAI L, o IKERPOETRN
BELTHELRLTWI R EDLDIL, TOFEICLZEMETLERLLERTHLZY, #sT, 777
VADEREREE, BETOEEMII Lo TS, L2LRNS, EETEHEOREHERIKEVLDIZ,
BENEREYL L, BROHGVHE LAY KRRIEZLEERETHSL. 22 C, EHEINOHBEEELT,



BERIBHE 2% 2 CFREOEF BB S 2HEMOMBILEINTEL

BRME B AHEIE, RIPESTHY, BHROBBLRRIIE 805 L 42T Ly, Churchil 5
V%, Laeliocatileya iZ8T, BREF L TOPLBERZEHEL, XRAHRICL L EANLRBEBEOTREE
MOTRL, 77 b/ TYREBWTH, ERED,O PLB 2S5 2 EA3TENIE, ML &5 ETHES
BETLOTIUE L OBRBEROMFIIEA B Z EHWTED.

FEFRE, 77 L/ T ROBEABERICLSRERDEYOFREZ B L LT, PLB O, HEMH,
R L UBERESM, BLUBERMICOVWTOERIMRTE DL & LI, TRLICEH LR IERN 2 i
N BHDIAT R 5T

FHEDFITE LD T LDIHoTE, KBRS RERRERESIRO TRYE CHE 2B b7 £
7=, BB —#3%, KEZUEIEE L CPAEBERICIARLOL D T LDIH T, AREP OB 2T
BIEdwiini, JIRHELAT, LDIVEHFOBEIERTILOTHS,

AW, TENKELERFHREIIRCRE LS A T2, Z0M%, MILARRET N EEREES
X UBTE) K B BRI I SHOR B Wz i, RSO RS, KERAE K% BEmiEfr s
B L OB KERERIEHFREEHEE BT 2NN, FEORE TN KRE RSN A H EEEIEE
WCERBEBIRIR IR A SHUE CHER W22 E, BRABRICESROTH IRV $ 72580
BT S5 THE, MHREOZMOLZROTE 287, S50, KRR ASMBESHRER F2AEEH0
RSB, MEOFHERSERRBREIT L) KdH p BER TG L TEE w2 vi

CIRRELTEHBOERZET D,

£1¥ Fho7oba— 23Kk (PLB) BERE

in vitro THEE L 7= Cymbidium DZETEMELA & PLB 2R Sz 2 & % Morel® 23fts LCLSE, £ D5~
DB TEEERICET 2 EBOMEIMTobTEL, Thics L, ZEINOEEIHGREIC X 5 R R585H
OMBEE LTHWSRBER DL RV, ThEITIE, B2ORICBWT, BFD, [EFEHE 059
163 AR §61.62.136.138) 33 3 R LI 18) 2 B OEERAEHA LN, TR DEEEICBIT S PLB AL &
NTW325, FHEERICEES T,

FERSEBEE SN TWLET7 7L/ TYRAREBWT, MEERIC L 2RESHOMEEE L TELHVEZ
ERTENE, EHMUEHRIIBOTRKEVEEZLIORTWS. 22T, AETHE, 77V TV ROERPLD
PLB R OWREME # B 5 00T 5 72018, f4 DREOHY A, HZEF X HR LRI L T i vitro THEL,
PLB JERL DRFEE % A7z,

B1E EELHESSUCRBOERICHT S PLB R

INFTIATRDOALERERICL LT 7 V) TV ADORBEIMEIZH T LMEOFIH LR E LD
v, ZZTEISOPLBEROWRELHEIO LD, £, 77 XRIRTEFTPOEEGESLER
THREL, BT

RKIZ, REROMFIIERIGEIR SNAERBEIST LTITR I LENS 0T, EOWH MR LK
DEPLFEF TRIL, BEHRKICEEEZRAL
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s L UHE

EEITIE, 79 AIWTRT &7 Phalaenopsis amabilis MO, 1R2RBEAL/I208BBIU3EL
B LSS0 RO EAEGE FEA L. 20HBE TR, €% 8~10mmE) ¥ 70 ba—2 XY Rorz.
77, BS0EME T, BREEBHEOCKLHELN, TREBLUEE,S, 6~-8mmEHOER MM LA (B 1H).
T 7z, BROBER O TIE, Phalaenopsis amabilis FHMEM G~6 F£4H) ORFTORERE (#5cm &)
EREHREE L2 (B 1), MEEIERLYFTHIERE, 0% T8/ — Vil 2 ~ 3HHERILFRRE LT
%ol KIS, 0.1% Tween 20 % A0 L 7z Wilson #%9 (7 % REEREE A Vo7 2EH) FICIRSEAR,
100HRE S LTCERBERB 2172V, DVTHEKTIET TV, FIHOLI L IOHEOHE L O, S 8
~10mm FH O/ ZERE L.

CRODET IFER I, FEEE L0 CERERICHENT 2%, TARTRYL, T 71 0TERE
i — )V L7-. Murashige + Skoog®® 35# (LT MS &%) % 3EAEME LT, onaphthaleneacetic acid (NAA) 5
~10ppm 3 & U kinetin 5~10ppm Z B/ L 7235 % AV, BEARE LTI, BFARRBRE (18X180mm) %
AL, BEIC LD o TRE LR (BETO pH5. 3) 2 &MEREIC 8ml 5E#, 1. 2kg/em® (121°C) T15
SEA— P2 V=T ETFRVEE L BRESE, 25°C, 16KMHE (500lx, ¥WE AT A LT Homo-
Lux) & L7-.

NN

-0 3 0-U

One-leaf-stage Three-leaf-stage Newly expanded leaf
seedling seedling of
(120-day-old) (350-day-old) mature plant

Fig. 1. Leaf segments to be cultured in vitro,

#w R

120 BB OFEDRERIT BT 51208 %@, PLB BRIERE ((PLB %Mk L 2o M/ HRER ) X
100) B L U FHPLB $ (R S 17z PLB #%k PLB #hk L 7= 558 8Eh #%) %45 1 RIR L/ PLB i, 2
EAEDGERF OMEE B L PERISER SN, WEEIEEHEEI N e o (Platel-1). BE LT
TOEHTPLB A AR D b /ey, PLBIHEDOE S Eh - /2D, NAA Sppm & kinetin 10 ppm % #8500 L
T TRERELLERTh o7, 3 PLB $id, NAA & kinetin D@ EOMERIZL > THEL D, NAA 10ppm
& kinetin 10 ppm % @Ri0 L7235 Clied & 2 Y FH1L S TH » 72,

RIZ, 0B ORI LA OBOABROERERSL &, 1200 @B OBAITH~S & PLB I
M DL 257, PLBEDMR & % < EREE S N 7/: NAA Sppm, kinetin 10ppm O SEICB T E 2, PLBE
LS 0%, FHPLB IS THTH 7 (5525%).
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Table 1. Effect of NAA and kinetin on the formation of protocorm-like body (PLB) in an excised leaf
from 120-day-old seedlings.

Per cent No. of PLB - leaf
NAA Kinetin Ilig“v eosf }e}fvlgi B o0 per leaf
£
(ppm) (ppm) cultured wi by Mean (Range)
5 10 20 35 6.0 16-1)
10 10 20 20 11.5 30-1)
10 5 20 20 4.8 (7-1

A whole leaf from one-leaf-stage seedlings (120-day-old) was cultured on MS medium supplemented
with NAA and kinetin, at 25°C with a 16-h light (500 lux).

Seedlings were grown on the germination medium (Hyponex (N:P,05: K,0=20:20:20) 3.0g/l,
apple juice 1094, nicotinic acid 1ppm, sucrose 2.0%, agar 1.5%).

Table 2. Effect of NAA and kinetin on the formation of PLB in leaf segments excised from 350-day-old

seedlings.
No. of Per cent No. of PLB per
NAA kinetin leaf . segments oo per segment
(ppm) (ppm) segments with PLB
cultured (%) Mean (Range)
5 10 60 5.0 9.7 19-~1)
10 10 60 1.7 1.0 (-—=-)
10 5 60 1.7 1.0 (-=2)

Leaf segments of a top leaf were excised from three-leaf-stage seedlings (350-day-old), and cultured
on MS medium supplemented with NAA and kinetin, at 25°C with a 16-h light (500 lux).

—F, BROEKLEMENEL OWAL SEM L ZEFOBEICB L TIE, PLBOEKRIE<RDOLNE
WA

FoE TEERBHAKD 21— FOERICHT S PLBHRK

HEizBnT, BRMEEL LTOEOFHEAT SR, LALEXS, Bl X9 is, FELE R0
FEICRTH L C O ERMICRTRA V. £2C, EOMA LM L BOBKR, SHA 2RIL, EEDE 0K
B & R ORH - BRSO R TR o 7248, BIEICRLAZ LI ICPLB & R E L -7

Tr V) TY AT}, EEOME R L TN 55 REFIEED Rotor'V 12 & » THFFEE S h, ERLS
nTwa, L LIoRETE, 12O LHEYELLELNT, SEiEEsRIEED TR,

T OFETH N SHEYIE, EEG L IZITELNLAEFTRELRT. 202 &0s, RERFHRONHTED
AR, BEROSEREEENEOEDFIUICEVOTERVWNEEZZONE, 22T, LEHEEHK L 2~ D
RO PLB R A MET L, FEANRREHEOWREMEIZ OV TR,

s L UHE

Phalaenopsis amabilis REMR (5 ~ 6 F£4HK) »HAEEZRIL, | BFE*ELREF Y H 15,
Scully'® 3 & U Intuwong 5™ DFEIZ & o TEERE 21T R o720 20T, HEHRF dom KL, WFEES
B AL E L%, Vacin - Went!S) DEEMIZIHIC coconut water 20 % (v/v), sucrose 2.0% 3 & Wagar 1.0
% % INL 7o BEICHEA Y, 28°C, 16R¥MIH & (5001Iux) THRE L7z B 2 A%, BFELPOLDY2— D
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Leaf segment

Flower-stalk cutting culture culture

Fig. 2. Diagram illustrating the procedure for clonal propagation of Phalaenopsis through in
vitro leaf segment culture.

ISR LS, COFELD) 6~8mm FHOER ZRIL, BB Thok (E2H). kB, gt
BEIEISR b D EFREE L.
= B

9, R eEEGHORELPS O PLB HEICHEI Lz (MS 12 NAA 5~10ppm 8 X O kinetin 10 ppm %
I SR L722Y, PLBERIEA SR 2o 7.

T, BRI 5 ERAGWEE, Wi CTHY: 7z NAA B X Ukinetin 7° 5, NAA 1ppm & adenine
10 ppm (258 4 DR O kinetin T 7213 N®-benzyladenine (BA) #1272 b DICEE LT, HEHFIERLRLT.

He2% 1 » A LIBEIC, NAA 1ppm, adenine 10ppm 3 & UV BA 10ppm 2 ¥RI0 L 7-35 4 O FE R O 2 S D
DR ON, THHIRBICPLBICEE L. TOEMICBITAERG6»HHHO PLB HAERIE 25.0%, PLB
2IH L7 3ER & 72 0 @ PLB 233 8 Td o 72 (Plate -2). THIZH LT, WE LA+ <T O EO%E
A, PLB (R Shadh o7 (HE3IR).

Table 3.  Effect of culture media on the formation of PLB in excised leaf segments of shoot derived from
flower-stalk cuttings.

Per cent
Culture medium sgg(;ﬁegfts astgﬁnle;ritg
cultured %)
MS*+NAA 5ppm-+kinetin 10 ppm 20 0
MS +NAA 10ppm+kinetin 10 ppm 20 0
MS +NAA 1ppm-kinetin 0.1 ppm+adenine 10ppm 20 0
MS +NAA 1ppm-+kinetin 1.0 ppm-+adenine 10ppm 20 0
MS +NAA 1ppm-+kinetin 10.0ppm-+adenine 10 ppm 20 0
MS +NAA 1lppm+BA 0.01ppm+adenine 10ppm 20 0
MS +NAA 1ppm+BA 0.1ppm +adenine 10ppm 20 0
MS +NAA 1ppm+BA 1.0ppm +adenine 10ppm 20 0
MS +NAA 1ppm+BA 10.0ppm -+adenine 10ppm 20 25.0

* Murashige and Skoog medium (1962)
Leaf segments were cultured at 25°C with a 16-h Light (500 lux).
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5 RMWIC BT, MBS S OB O TR B RAICHRE Lz 0id Wimber's? TH L. Z i Cymbi-
dium Reflection @ PLB %4 & I 53 (200rpm) L7zBIS, 75 AR TEFT L TCEPHBOED—I, &<
AT ABEFT B DT SN ERS DS PLB AR E N & VW BROBRTH o /2. AR, Arditt® 38
WLTWA LI, BEEROLIICHHRTE) 22 LPSESHIIT 225225, Winber OWELE
RO EL BN L LR T 2bhs:. $Tebb, Epidendrum & Laeliocattleya 131419 | Cattleya 12,
Vanda & Phalaenopsis ) 1238\ T, ¥ERIER 2B 5 PLB BB Sz,

ERFEIZINSIHLIOT, BET VHEYTHE7 7L T RACBNT, IORFHERIC X B 5REE
FEOTEEMEFEDPD L DIZ, W9REL VBB LRbDOTH A,

EEGHWHOEEMRE L EROERTE, BRORZ 2 TR OEYHRE» S L EBER ITBWTh
PLB DR ASHED SN, FOBEMEREE LTORHAEITRINZ. LELEDPS, TOBAERIMED & ¥
OPLBHRAEITELCET LA, SOIHREPOIRMUER Y, EADEHSOERBELF— OB TE
MLk Zh, PLBRECHERSNEDP o7 TROOKERE, BROZERICE LR > THEOBERSET TS
ZERBERLTWA,

TrL ) TUADRERELL s TELNDL Y o — bOFR, EEYPWHOFREBRBIICEPLTHBIZ L0
b 5T, HROEENEICACAENTIE, TNSOERICPLBOEK+FUTELh o7z, REE2HD
BRIRT LI, ZNSOTEA O PLB AL, HBMEREDY A 44 =~ (BA10ppm) DFEETTIRL
OTHETH o7

Lk Laekiocattleya™® %0 # D% 84E S N7- Aranda®) % Renantanda® OBEFRERIZB VTS, HAREIF
NENEL P BAI0.2~2.0ppm OBEETEBIZHEMENLTVE. ZOZehb, 7 VRBEPOER L
PLB 2 BB ICHUT 57201013, EHICBATRNTAZ LB THLEEL LS.

B, EEEFETHEONLFERFOEEIZB VT PLB SR ORI OB T AL, REOETH
PLB #H LB AHD TR VH L EZBRFT LT ALY, BEEETORRIES > STMLHF ICOH
PLB OBEARESD bR TET, ZOBBRFIII 2% LFL K2 572 (Plate [-3).

HEMT Lo b ETEEEY S SILBMEEL 7 7 L) 7Y A2 ETHUN OB P IE ORI X o THBEH
FEL LD LT BEDRADRENTE L, AHRICBIT HEFRRUN T, TEEIEIE O 28,68,96.147. 160
TEERERERIC L o TH O NG O KR ORI 167169 X o (g CI R v TESE S8 5558 o> B 1] o0 35289
09 prEHIFons. LAL, WFROERCHEISNZHETERY. 20L& RIRREBVT, RE
BRI, BEREEMEEE LT, AR L AERATRER C LD SR

UL L, BEFGRIED» S5, EESHGREOTREL, K Z0%N O PLB EREOK I OET,
WERLFEREROMLE LTRAEETHEEHEZONE. TR L, BBk ORI L 2R ORI
Lo THBLNBRERFIPODL 2~ ME, B BLTHELN, HEMPLBEROBES LEHEVEL D
b, Lob | BEISMARLEFRTELHTC, BOTARTHS, TobblilY BIL T5ROEER O
WREoTEOWENPS Y 2 — PERESE, 2OV 2— MO EA PRI LEBRTAIFEY, 77/ 7TV AD
KRBT E LTENLFETHAEELDL. LD 5T, UTOERTRIOHFEIIR-T, FRADHME
WEERRYmoB s &MFLEkT L E LA



Fa4ET OB OB

L 77V 7Y RICBITEEPLDOPLBEROWELETHPD LD, 77AINTRESLE1HEE
BRELZI20BHOEESE LS EL RN LR LT -7z, NAA 5~10ppm B & UM kinetin 5~10ppm %50 L
7o MS B HE R AB T 7o HE, 20~35% DENPLB 2L, HBEMERE L TORREISREIN, #1272
LHEb L L 32D PLB WRBRIZET L, 350HEH OFEDQ PLBEREIL 1.7~5.0% iL& L o7

2. JEDOWBELHERLBORMKEL AV, RERBEOE S QWML HREH LR L, FELDHY O HER
LR—OEHTER AL A, PLBI3E&EBR Iz o7z

3 TEEBEBHROL 2 - POOEREZRIL, HEOELELDE L FROLMG CTHEE LY, PLBESIER
Lhhhorz, 22T, B#ICRNT Y4 RREWHE %, NAA B X D kinetin 4°5, NAA 1ppm, adenine 10
ppm, BLUBA W0ppm ZEFELAL T A, 25 0% OEFICBWTPLBERISRO LN, 2B, TO¥h%
B TRBROEREERIIOWTERE LTA LD, BERORGLBD 2 SR L2H D5 PLB EAR
DONITEY, ZOPLBEEES 3.2% LFEL{Ep o7,

4 ZHLOFERDPL, ERICERFRICLVGRAOHUEL 3,581, 7§, BEREERLTEORK
FORBFIZLBMELE, RICIHOESFHH LT PLB R FUT 2 HED, SH2HED 2 & HBY
BV PLBEBESB ORI L0, RIBRHETHD LEX LN

B2E EREROILDDILERSE

77V TV ADREQEHIBIICOOEN, EMBEHIC VTR ZORMICKEFSEEL, Zhipto
ECRAMER LT 5. COEMEEHORFLEERRIRETH 5.

INOLOMFE, TREBBEDOII VDY ARIEER L LT, inviro THERLIEDEE LS LTHHAD
19494E1C Rotor!V IZ X Wi UL TR &Riz. ZOFiER, BIELOMEECL->TEAESR, 77V /Sy
A0 1 KBEIEERE 2T

CORERBIBVCE, BFG D RBHET (a— MER) ICHEP) 5, QAFNET (CRIEXER
®) 2T AL, T, GUKEBREBCLEEIZHLOIBYIIHIND (BE3IM). hITR, ThH0RES
FHIDOWTIRBE S ATV 5876870 1015.150 33 mese p Ry 50 2 FECT A ERICOWV TR S TR,

RETE, HHBROWELELHY 2~ 2R L2PEVSERT 0, BEFORFORTHMEX
5 EEZ ONBIREEAMNE, Hsn EELOBFOHMSE L UEERFORE SR EITDWTHENL.
Tz, EERICBITSS ) 1 OOMERIE, BYORBERCT-RIEH SN TVIREETE, MEWICK
BERIEER OB R F LT A I EATEY, 20O0ERMICERBYEIFHBRIAEZLTHS. 22
Tk, T OREWHEREHC—F&E LT, JHEH (antimicrobials) DIEERRADHEH % A H 7.

F1H TNERFORBLIEERES SJUBHOXY
BREER OBRFORBEIMXETAZERE U TEBRELF 2 ANHRRIZLEAL R, —F, 77V
PV ADEERFIE, LEMERICIIVHEELEEZL LTRET L, BRTERFORBINFH ShLZ &

EROWERSWB0INMG)  F 2 EREHOREIIKR, GHICL s TRESINDLEVIHREDLH LI
113, 157)



GRrowiH PATTERNS

Flower stalk

Growing vegetatively

(D

Remaining dormant

Fig. 3. Diagram illustrating the different growth patterns of cultured lateral buds of nodal
cuttings from flower-stalk.

IR ERS, TREOHRFORED, BEEEZRILDETAEBREBICL s THXRIN LD TIERVH
EHBREND. 22T, BRFEORBHMICRITTHREE, BRBIVBECEH LRET L.
1. BREOHE

EEROEREEL LTIREREREL, BEROBFORTICHITTHELHRL. I/, EEHBERO
R & BERREE & OBMRICDOWTHRAEL -

MEls L UHE

BRSRIR 18°C MIRE T, FEEHIKEMA L, ATHE & ) 355 L 2 Phalaenopsis amabilis 73548 (5 ~
6 AEERR) ORAES S, AMEN ] ~SWEATELAEZE DI -7, 2B, BHREOBEL ALERICE,
EMNS5~10cm I ET S I TRIE18°C DBRETE T, ZOHERK28COLEATRIESEKE, RIKIFCH
SHTHIET TBVWKREBVL

CHOEDIEER 10% 257 ) — VB LABEERHT 3 B V7274, SHEFEL LI ETH 3em ORE TOIN
L, BEKELE ThE6DIEER%, Tween 20 % 0.1% 0L 7 Wilson #Y (7 % KEHEBH A VI 7 &
) FTIOAEIRE ) LCRERE L2V, TCRBRATIETTVAE. 20w, ¥ty TR
W&, REAOWEE (HEH2EY) £5~10mmPKL, BEORS T 4om & Lok, WSEFEREO L
1249 Smm 5 X5 ICREICTEER M
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R iZ, AEZERERICHESR XN T VB coconut water 20 % (viv) ERHIL 7- VW 331 (sucrose 2 0%, agar 1.0
%) L7 BEMIEERICL o THEL (GHS.3), 24X200mm OBEHREBRE I 16ml Fo5E L7z, +—
7 L =7 (L. 2kg/em®, 121°C TISAH) THE L7z M GHORE, 7TVIRIVO2EILAFy » TEL
Fo. BEERREEL LTI, 20°, 25 BLO28°C L L, TNTOREXOESEM MW ERE 7 1 64T (Homo-
Lux) 12X % 500lux DI6EEAEE L7z

#w R

TARTCORER THEIGBERICS, KIRIREBOBELA LN, ZOBRBEIEEOR LM (Node 1) 5B o
IIREERTERETALN .

HHE LB FORBTRBRBEEICI YV EL o7 200C TR, EXLOTHEHOBFEO—BARENET 2R
L7485, ERDBDIFITEALETREEIIEE L 25°C T, KRIRBEFEVHL TR LAz e a—F
BT DHESEMLAZ 2 BT, 200C LEMLABRTH 72, ZhITHL, 28°C T3, BFELAT
NTOBEFEFY 2 — Moz (84, Platel-4).

D : Growing reproductively

: Growing vegetatively
BB : Remaining dormant
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Fig. 4. Effect of temperature on the growth patterns of cultured lateral buds.
* Numbering node is downwards from top.
Flower-stalk cuttings were cultured on VW+coconut water 20% (v/v) medium.

20°C B L U25°C THFA T RICEITHEZ L 2IEER ¢ 1 ERMB L TR LNE, ZRIEZOEH 1 ~ 3
M oBEMMEMPR OGN 20°C T, TRELZILEF LAEER D67 % PEREEL TR LB REI» 250
7B, 25°C THEZERIEZEDTHBITRONT 76 % A RELE LI 2 — M ESMEL

BHROMLEMEFOEIFRE (KK I1SCHBLU28°C) 13, HOEEHRIIBY IRFORFHMIEETT,
BRRENSZOREHEERR L BE4K).



Table 4. Growth of cultured buds of nodal cuttings from flower-stalk developed by different

temperature treatments.

Per cent of buds

Minimum
terr:i;:le;ﬁ;ure Terggfirlfgture No. of No. of Growing into -
flower-stalk bud culture ?;’ds d buds 4 Vegetati S R(;emaxmr;g
development o) culture survive egetative eproductive orman
cO shoot shoot (%)
(%) (%)
28 28 20 14 57 0 43
20 20 15 6 47 47
18 28 24 20 65 0 35
20 24 21 5 52 43

Flower-stalk cuttings were cultured on VW medium supplemented with 209 coconut water.

2. BROTE

T L) T ADERRIIET 5 INETOHRELHD L, ERPOBEFICIFRECL-TELSHE
HEZONTVD, bbb, [2BMEY, 4B, 16810, 176:M2 5 L U4BEY 220K BETH
B, LALAAS, ShbOMEDRI, EERRICHITAHREEANL LTOREOREYRE Ltk
v, 2T, A-EREETCORL0REY, TEFORFOREFAELERICRITTHELHANL.

HHEB L UHE

T2 L )Ty RASMERE (Phal. White Falcon X Phal. Persistent; 5 E4#k) O S, /INESEIRBTE LK
OFERRIL, EBRICHR LS. EBRRE LT, 25°C ORBRELMTIC, 8, 168 L U2UEMD 3 AREMH

2B B, TRTCOHERORER 00x & Lz 1B
EROFEE & OEEAFER, E (1) THR~7zAHEICED
7o%8, 22T, Wilson M TORBEHRBORIZT0% =5/ —
WZI0BERET A PHBE T ML/, £/, HRAHELT
21x200mm OWHHEGHE 2 V7.

w R

15 REOFEHFRIEEF BT 2REDETFWZES
RiCRT. $RTCOBERICBVC, KRR, viE 1) o
25°C X L RIS 3BY DREHE (¥ 2— FBEK, TRIEE
WRB L OMKIR) 2R L7 ZO%4A, 8 16, 24l¥MEBE
BEL 2B T, KIBREOHSENSBA L, TRIEEIFE
B AWEEIML:. —F, va— MERERLAEFEOH
SUABETT0%MiKkLL), BRICEZEZRIRDLN
Lot B, SEMAERICBWT, —MORRIEEFD
MFEL 72

BRISEBBIC, EEMARTERLATNTOEZR IOV
T, #FOY2— O, EEBIVERLHE LER ¥
BBIUERICHELTREIRMTAELZEZRREOON LD -
7o =77, HENER, fho 2 ARXICHE L TIRMBEER TH

100

Per cent buds

Fig. 5.

: Growing reproductively
: Growing vegetatively

: Remaining dormant

: Dead

IEIED

1 ] 1100

8 16 24
Daylength (h)

Effect of daylength on the growth
patterns of lateral bud of flower-stalk
cutting.

Flower-stalk cuttings were cultured
on VW-coconut water 20% (v/v)
medium at 25°C.



Table 5. Effect of daylength on the vegetative growth i vitro of lateral buds.

Vegetative growth
Daylength 12*?50?5 No. of Leaf 1 Leaf width
® developed oty et Let
8 24 2.7a% 30.5a 13.5ab
16 23 2.6a 30.0a 12.5b
24 27 2.3a 31.2a 14.8a

Data were recorded 15 weeks after culture.
* Numbers in a column followed by the same letter are not significantly different at 59 level (¢-Test).

TP L7z (B 5 ).
3. BEOCEE

77 L) T ADTEEEERICE L ONDBER, BIFEHEIC L 5 T 1500lux~5000lux DFEAHH 2 Hs 44 10,110,
125,140 BEOEBEIOSDEASHERILY. TR, BREEFOBEORE R L EEICRITTRE
DRBERET LTz,

MEBLUHE

77 L J Ty AR (Phal. White Falcon X Phal. Persistent; 54E4RR) O S, /NEDEEGEITE L7 REE
OMELREL, EBRCHRA LA, EZFOFE - REEEHE Q) OFETITZY, ERRORBICHTITE,
KROKIBET (25°C) CHFELL. BEIEQESPEHCWTHARL, 1600lux (F#R), 650lux (GE&H 1 HHk
%), 400lux (B2 #%#E), 170hx (A 3K BLU0x (BE) oS5EREE L7 2B, HER BE
KERWT, 168 E L '

%= B [ : Growing reproductively
; — _ 533 : Growi tativel
IS MR DI RAEE 2 513 B I DRI SR B el
EEORIURT. WRRERE, MEMECRBERY, O : Dead 10

TRIEEETHDRFOREPETL, Ya— MIE
ETOWEDEENEE o 7. KIREFE2HRSFR, B
BRTHIEL AN (42.9%) »%, {REEE (400 lux
BLU10Wx) T, HRRICH~<RE LAz %25, B
BRIIBWT, —HORERERPHEIEL.

KIS, HFAETIIBWTY o — b & LTEE LKEF
O, 15BHEBERRICBG LY, BRBIUTHEICON
THIE L7BREEORIIRT. BRO4LRIZBWTA,
BEMETIAIH Tl a— FOEKEERIIMML
FIREEIBA L. —F, BERTELORA Y2 — b
13, ¥, EEBIUVEEOTRTUBNT, BoBEK

Per cent buds

1600 650 400 170 O

Light intensity (lux)

KHRFERERPBR DS - 72, Fig. 6. Effect of light intensity on the growth patterns
a— M, BEOETICEY, SIEIELRY, FE of lateral buds of flower-stalk cutting,
GO LY, REXHTHo . BERTE, — Flower-statk cuttings were cultured on VW +

coconut water 20% (v/v) medium, at 25°C with
AL I L DAME, FEALORRZEETH - a 16-h light.



Table 6. Effect of light intensity on the vegetative growth i wvitro of lateral buds.

Light No. of Vegetative growth
intensity shoots No. of Leaf length Leaf width
(lux) developed leaves (mm) ()
1600 17 1.5bc* 29.5abc 12.1a
650 16 1.5bc 27.0bc 11.9a
400 29 1.7b 31.3ab 10.7ab
170 37 2.1a 33.8a 9.3b
0 21 1.3c 22.9¢ 7.0c

Data were recorded 15 weeks after culture.
* Numbers in a column followed by the same letter are not significantly different at 5% level (¢+-Test).

Joo 7, 1T0x FTTHRELD 2 — FOFER, FREPLKHALZZEIIT, FHLZNIDNE o7 %
B, BREIVTNRORTIROL LD o7,
4. BAOXE

B E TIOR LR, BRSNS, BERFORETHF ML XM TIERNTHS. —7, Reisinger 510 iz,
BRIEEROBRFOREIR, REF-F L VLo THIEBIENIEFBHICLIH O L E X, antiauxin %
HC R C, BEEOWFREL KA, THRHREIBLATHL, LPLEYDS, Z0L ) ICHL O
Yy R TS 2 B TR U TR RO 2 I3 5 2 L B RTRIECHAV LR TW B RET
H5b.

LR DFEERTH Iz L S 12, coconut water 20 % EVRI L7z VW 55 & Bl Vo3&, Wk BiRE, J&frTd
% BIKIRE T BF AL, TOBKR, XL LED SHR L AEER T L ITRBICBREE N,
#ZC, coconut water Db N IZ, BFEREW ORI L CHFREDRESMON TS BA £5#IHEML
T, BBEAZRORFORFIIRITTHE LRI

B S UHE

M (1) W0 & F CIRED amabilis RIZHEM (5 ~ 6 F£4£4) DXL MH LA BAE, Hi#bo
A=+ =781, 001~10.00ppm O ET VW ES IR L7, &, 8P4 28°C, 168:M A &
(500 lux) & L7z,

% =R

FEEISBROIFRAZER BT HMEFORT HE 2% 7 HITRY. BA 0.50 ppm RIS #HCOREE H D
MESEDEIEIE, coconut water 20 % (viv) ZERIM LS THFh (B4H, 28°C) LEELLTW, X5I12BA
BEFEEBHICONT, BHETLMFOHMP A SNz, KIREFROEEI T o7 EMHIOMZF L, BAS~
10ppm IS & o TTRTHHFHF LA Lo Lad’s, ChOoNDEREOBAFETFT CRE LV 2~ PO
DIFEALE, BE L7210, BBSICALNEE L 50 EOFHIERIBRBES R, T, TROHDHBE
TR, 1BFEPS2ULOY 22— FPEETHI LD TNICBBR SN,

Kz, BADOHEET CHFELALBFORERGICOWTHAL. 2O/KR, $8RIURLAZ LI, BA2.S
ppm F R L 72 VW 543 (coconut water ¥ & £9) THFLAKFIX, BEHFRACHLTREOZE2HMZ
7. $hibb, 200C T, BEOREMP O UEZRF OBFRETNTIRELEL LTREL, THIC
BHIONTY 2= e LTRETIRFOHENRP -7z, —F, 28°C T, BHE LT XTORFEINRE
BMRBERLY2— Mo/, &8, BA2S5ppm B TR ELLINALD Y 2 — T, FIBROEFEN
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D : Growing reproductively
: Growing vegetatively
- : Remaining dormant

100 - = o oo 0o ] e

Per cent buds
4]
(=
T

-1 50
0 v » 0
Node no. 1 2 3 4 1 2 3 4
BA concn 0 2.5 0
Temp PP 28°C 20°C

Fig. 8. Effect of temperature on the growth patterns of lateral buds cultured on VW medium supplemented
with 2.5ppm BA.
Flower-stalk cuttings were cultured with 16-h light (500 lux).

LERE BB SN 5 72 (Plate 1-5).
5. EMRBLCPVP OFE

T LTI ADHEKN, T~ VERSRICEATVALEDRTVS, 77 L/ TV ADEREELS
W, XELFSSRICBHTIREYHIER, 207/ - VEOBILHTH), COBBYWEPEEDEEL
PLB OFH A H0HIT 5 £ £ 2 5T 5%,

TR BVT S, BREZROYOLS COREWHABML, FhERLSEL. JITR, Z0iE
WED, BEROBEOREFHETIOTR VD EER, COBGYHLIRESELDIT, HER
(activated charcoal) ¥ 7=i& PVP (polyvinilpyrrolidone) % ¥#ulZ#vinL, ZOEEEHFF LI

HEE LUFE

W CREL2IER) BIUPVP (EHLSEIER, M W.=abt. 24500) &, ZhEN0.2% (wiv) £0.4%
(wiv) DIEET, 4 — k2 L—78IZ, coconut water 20 % % i L7z VW B3N % 72, AN I Phal. ama-
bilis FASMAED, IEDBEGBIN L REOREF HY, XA L REARERE L, BT FEE
frid, 25°C, 16BFMEE (900Mux) & L7:.

w R

5B RIS OIEBRALES BT IRFOREHAEE ORISR, $HISHEM L ZEERS 501 PVP
3, BREEROREORBTH MBS L2527 Tabb, 0.2% OEERRMTE, KIREEFR, JHREC
R L77s, 0.4% TRENRP o7 T, HBHR02% & 0.4% OTEME TR, TRIEELHR



Table 7. Effect of charcoal and PVP in culture medium on the vegetative growth iz vitro of lateral buds.

Vegetative growth

.. No. of
Additives
%) conen. aShoots | No. of Leaf length  Leaf width

P leaves (mm) (mm)

Charcoal 0.2 17 1.7b* 26.9a 13.3a

Charcoal 0.4 14 2.2a 28.0a 13.7a

PVP 0.2 17 1.3c 22.1a 10.4bc

PVP 0.4 8 1.4bc 24.8a 9.9¢

cont. 22 1.7b 26.8a 12.1ab

Data were recorded 15 weeks after culture.

* Numbers in a column followed by the same letter are not significantly different at 5% level (¢-Test).

FTAWEIEML, ¥a— MERERTRE LR

L7z. PVP MR ¢k, MERRICE~N, KIREFO
HEBEr o7z T, PVP0.4% Tk, 11.8
% DICEF HHREFEL 7.

R, BRIZBWTYa— e LTEELLRFD,
HRISAGOERRELE7TRIORT. HHR0.4%
R CEBAD TN L2 &2 BT, BHRE
MEDL 2 — + DR, FBROFICHFEL
EERDOLNE Mol —F, PVP OMEERTIH,
MBR EELT, RREOERRDONED o208,
H#HIF02% KT, FIEE0.4% K TERETRED
L7z,

E2H TEEROKEZS ERFORTE

77 L/ T ADTERETE, —&IS, BFEED
OB em DESOREERFHHEETE. FhICHL,
IEEMEE D TP TRV F 2 M &
THHELHEINTVEY, LilL, ThiTH

100

Per cent buds

Fig. 9.

: Growing reproductively
: Growing vegetatively

: Remaining dormant

: Dead

nEnlE 1100

lemgQ
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Cont

* Charcoal (%) PVP (%)

Effect of charcoal and polyvinilpyrrolidone (PVP)
in culture medium on the growth patterns of
lateral buds of flower-stalk cutting.
Flower-stalk cuttings were cultured at 25°C with
a 16-h light (900 lux).

RAZEOES Y, ZOBEORTEOMFRE, FEAERESNTELT, b TFhic, T - BES pExM
BoO—8EDITIBFLERROREIORER OB ET 2 o TWAEDATHAD, HEIEER OBFEORFTH MY
FOREMBOER (&) OBBEZITLIEIEEISNLIOT, ZORFBELNCTL-OUTOERLIT

b EOW AN
MBS LUHE

Phal. amabilis 33K (10 48K) O/NEIREREATE L REOEE L MR L7, BREERFOMEE LT,
IEEASLREZEROES Y, 1, 2, dem & Ld®, BLUWIX2X2mm DIEEMEE 4 01 CEIE - 725K
PUrOBRBBEOAEEL L, B, ThooEifit, FRE LT, SanDESORER +RHSE L%

I, WEREICRE L

WFDHDFIUT 12, EEAMRIREICE CE IS L5 ), OBERFBINT TOEREER, £



WIS S5mm 5 K5 IHERT . b, BERSE
i, ARO%E (1) C, KRIEMERF, o- MBIV
RIBERBEDO VTR SRS bz 25°C DiRE (900 lux,
168 BER) & L7

#® B

ISR AR OEFRIEER BT 2 RFEORETH %
HIBITIRT. BFHS LMo 728 2k &, fEER
DR EDEIH L BB IR 2 MR T IR & ZRIEE
B e R THSEDOE GBI L, ¥ a— PRSP K
FOHEEVHEM L7 BERTOAORERETE, £20
4.8% BRIFEL, KEERFOHEIZ 4o OREEFOZFR
LEREETH o 7225, BFLABFERTNTY 2 — MIE
EL ZO%E, MO IBEORSDIEERDOFE LI
BV, WFES—BHS~Tmm OBRICIEA L TH 55
PHB R T, BRRIEBALLE, VAT
PLB 2R L-d D2 HIRDH Sz,

XKic, ISEEBEROY 2 — P OERERERH 8 RITR
T EER T THERLAE, Ya— OSBERICIE
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Fig. 10. Effect of length in flower-stalk cutting on
the subsequent growth patterns of lateral
bud i vitro.

Flower-stalk cuttings were cultured on
VW++coconut water 20% (v/v) medium,
at 25°C with a 16-h light (900 lux).

Table 8. Effect of length in flower-stalk cuttings on the vegetative growth in vitro of lateral buds.

Vegetative growth

Cutg;ctm};g Nﬁ)‘, of

len; shoots .
No. of Leaf length Leaf width

(cm) developed leaves (mm) (mm)
4 21 2.0a* 26.7a 11.7a
2 24 2.3a 25.0a 11.6a
1 41 2.1a 23.3a 11.1a
Excised bud 31 1.6b 15.2b 9.6b

Data were recorded 15 weeks after culture.

* Numbers in a column followed by the same letter are not significantly different at 59 level (¢-Test).

Table 9. Effect of length in flower-stalk section on the growth of its lateral bud and root formation.

. Per cent Av. no. Av.
(I:eurfgglg No. Is\l&og shoots of roots length
(cm) cultured developed wit(h rﬁoot ger of roc))t
% shoot (mm
4 36 21 0% - -
2 35 24 4.2 2.0 12.0
1 47 41 31.7 1.3 8.9
Excised
bud 38 31 64.5 1.6 8.3

Flower-stalk cuttings and excised buds were cultured on VW + coconut water 20% (v/v), at 25°C with a
16-h light (900 lux).
Data were recorded 15 weeks after culture.
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ERORIDEWICLZAELZEZEIROON 20 o7, TRICHSN, BFEOADEREILBOLNY 2 - i
EEBLUEREIEL, BEIILRL, EREFRETHS

CHRETORERRICETHERTE, ISHEMBEERICET LY 2~ FPBRRTZ2HBO TH L2 o7z
ETAER, RERIIBVT, BFRS UMW 2BREDY 2 — FTEBRPALNZDOT, ERTYa— 0%
MRREZAL L, A DIEEF DY 2 — FTRERRBEROOLN LD 7DIIH L, LEROE SITEL
(TEZEBAD L) BHICONTEBRENTE - (HEIH).

FE3E MEMEEFLO O ORBEROF A

TEEBERICL > THRON Y 2~ FEEREROMBIEL TA5E6, COMBELTRL,EY LHHERT S
CENBEETHAILEREEIBIIBVWTHRHELZ., LALeds, MBOKEHETIE, MERRRERZED
AWML BEERER OB L PEEIIET A ENTET, 28 LTOBEBEIFIRESN L Z &8 0LIE
LEdds. ThITZ, 77V 7Y ADER OREREITIE, Tua— 418150 wie gy L
AR 180 Bk ONRERIEEEE T b U AR 70 N0 NI 150 S BRI AMER ST E 2. LI AR
INLDOBRREFATARIIREE T2 - ThH, HEEEROELELEWLIIHETH - /- (Plate 1-6).

B, W OGP MR ORI B BIMEAROBEELICHEA (antimicrobials) % B\ 5 A HE ST
Wh, ZERE, BYTIDI T T VORBEN, L5 ORERERDY, ¥4 EOMERERD, o
O4XFAXFDH VAR, RFL=27070 752 FOERD, ¥y xaofiia®®, Loy 8
FOMBHIF 1D SR 2 LOMET, HEFATBEREBEDDIEHIRTWS.

ZICAEHTREY, BAEWILET7 7V TV RREROBERESRERIC L o THIETE 2 0B 2 H~
50, EELCHFETLIMBEOESBREANSTHEZHLREL, ThoofRLd LiC, BEEBIBITS
HEFAFHOERBICOWTRE L.

1. BERALEICXT 2MEBTROEIME

FEWHBET I BT HRRAROFELIE, FL UTHREAREICL A, ZOLDHEANIC X - THBEROEYE
ILEFEHRL LI ET LA, FMHER (antibacterial agent) & #1% EH| (antifungal agent) OFH % B\ izt
NER b B64L, —MRIC, HEARBREARY b7 20RO T, ERMICEELZBERARY b
FLE b0 MEEIrHATTHERTLI L, BEBILICAMEEZONSE. ZITRETIE, HED
Hih CH LR 2 BBAAE/KBER UT, MEBEELTA) 2BV, EROBEH L B
BEICL DIER ORTMRE 2172V, HEBIER T H.

MRS L UHE
Phal. amabilis F75547E (10F 458K OBAEMD S, AMEN 2 ~ 3\ LA fEE F IR L CERICHR L7,
BRI L AAEERFORERE L UTOFIETIT RV, TREBEBEEEL LA $hbh, X2 70%
87— T LBIEMT IEH V72 %%, SMEFEEHLIC LT 2. 5em OME T LCHER E L 2hb
0%y — V10 ERE, IkRED L, DOTREKRKTIETTVA RICBEFE Ly P THYHER
& FEEROWKMBESSom PR LA, ThODIEER FHIGRND HETHER L AHEER (Tween 20 0.1
% &) PICRTTL, BEPC045MIRE 5 Lz, MEH%, EEK % coconut water 20 % (viv) 2L 7=
VW 533 16 ml DA o 7B PUREREE (21X 200mm) (2, b EICHEED Smm BB X ) (R R T,

““““

Z D13 900 lux DISKEH HET CTI77%2 - 72



MEBEREOODOHH CH & LT, Benlate, nyctatin (Mycostatin), PCNB (pentachloronitrobenzen) 3 & U°

TBZ (thiabendazole) %, PilB#) & L, penicilin-G, gentamicin, rifampicin, ampicillin (Viccillin) 5 & UF van-
comycin ¥ ZNZHFA V2. Tho e BEMAET, WHA, B, CBIUDE L (510%K). SHBEMR,
FRENORERNE 100% =5 ) — 0V SmlCBFE T /3B L, BEAE 1L ETHR, fiEOBEEs L.
Bl h ARSI, BE T 2IGRKEORESRDONIBE, HRE L

Table 10. Composition of antimicrobial solutions for surface-sterilization in flower-stalk

cuttings.
Formula
Antimicrobials
A B C D
Benlate (f)* 50ppm 50ppm 10ppm 10ppm
nystatin (f) 25 25
PCNB (f) 25 25 25
TBZ (f) 100 100
penicillin-G (b) 100 100
gemtamicin (b) 50
rifampicin (b) 10 10 10
ampicillin (b) 500 500 500
vancomycin (b) 50
* f antifungal agent; b, antibacterial agent
w B 100 1100
BRI L AMEBHA, B, CBLUD ]
DELEFIEFHRELFSE S, WTHOFEE @
. 12}
b, FEBERREY LWt RIS, B §‘ 50 L | 50
<
TEROBEEBIEICENTH o7, BER DK < 1
gedgik, W CHRETIII00%, DK TIE
91 2% T, Wison D Zh &Y dFd o7z (8 SHOEH OBE BB
0 raies o e FR RRR
1K), 37, EBREEFOEFE (5HAR A B C D cont Wisons
OEFIEER B/ IEBRIEERBX100) &, W Antimicrobial solution solution
NOMBRCHEL, BREdor KIS, FEE Fig. 11. Effect of antimicrobial solution on the asepsis of

PAEEHR D) LEBHRT ©R LIZHFOLER

DEBREBLAT LA, KICL2ZRADOREP 7.

2. IA/—ICLBFHRIBABBODE

flower-stalk cutting cultures.
45-47 cuttings were used for each treatment.

BEIBWT, T4 - VLA FHBEBEORBEERLEOAENEITRENLD, TOFEIEHWIIER
DML Z OND, TIT, TY ) -V LATFHBREOLEES X UPTHBEROLEEIZOVTHRET L 72

HMRB LUHE

Phal. amabilis FAHHE (10 £BR) OBRO/MEN 2 ~ 3B L AEE L EBRICHR L. TBEE, | BHK
F72370% (wv) T 7 — VB L-BIERTIERE, ZRENHEF 2 PO dem DIREEF T Y 13721,
BEFREL, HECHREOERSSNIHEBRCEAVWTEADHETHERORARE T2 o7 Thb



L, RELE, EARE, BIORE - EAMBEOIEIS,, HESELEZ L2WBRERTL. 28, s

S OB RIS L
B/ #
TR LR TRLE L 22308, SURIEHL

BELAVWHRBR TR NTORERINERLL.

ST LT, 0% =% 7 — VORIRETIE,
FEBERRIIHI0% & ol T8 —VILHEY
REEROMIE 47 7% - 2381, Bl 23
ADEL & H—FORBINTTY, FEHLREFRIIHE
BB T o7 —F, REKORMLEGRAEER
M%7 5 72581, BNULE, AL,
BT - AT ONECIRBRIEIIE < & o 7208
WEROBES, T8 - VEREY LHA
Bt B e E L ER o7 (E12).
UEokERIE, 2/ - VOFHEROMEL
REbDTH-70T, REEREAVTIE, &
DEXSLIHLIASLE Thbb, (070%
TH -V CIEEE 3ERVGTHBIEEA Y
ST B, QYODOMHERE, T0% L5 7 —Iill08
MR, (3)@OmEE, REATIET T,
@WODRIEH, L5 ) - 1 SRR L%
BEATIETTC, G)ARICIY 2 —LIZ5
SRR, REKTIETTC, ORLEET
ot
FNENOIES R BRI LD, B8O
BROWREBEE L. ZORE, 25/ LT
EE SERVZOADR)TR, FEHERFR
56% Tho7:. CORBEOHLIZ, EERZL
5 7 =10 IR 5 &, FEERFIIDT D
ML, L Ui, ¥ — Vil
LR FREATTTVIBAE, FHRELH
DL LR hh o (BI3E).
3. TEEO#H L UTEEA RN & 5L NRR
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Fig. 12.
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Fig. 13.
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Immersion
& Pouring

cont, Immersion Pouring

Antimicrobial solution C

Effect of pretreatment with sterile water ([I) or
70% (v/v) ethanoi (E3]) on the asepsis of flower-
stalk cutting cuitures. After pretreatment, the
cuttings were surface-sterilized with various
methods; immersion in solution C, pouring solu-
tion C on the surface of media after planting, and
immersion and pouring with solution C. 43-46
cuttings were used for each treatment.

r 1100

e

cont. Wiping
3 times
with 70%
EtOH

10sec 10sec 1min 5min
Submersion in 70% EtOH-
+rinsing 3 times with
sterile water

Effect of separate treatment of ethanol on the asepsis
of flower-stalk cutting cultures. After treatment
with ethanol, the cuttings were planting on media
without surface-sterilization by antimicrobial solution.

INTTORERERICEAHMEIC IS, AEEBIIRTLIAZIBEORELZLOILT L ShTH
BW T ITIE, EEOWEERAEA OFRFEREDBEBRER. 4, XA TR LEE LSS

L ERROBRICOVWTHE L.
MEs L UHE

Phal. amabilis F3%5 (10E48) O» S, BLRIRERBORETRIRLERICER L. T4bb,
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()45 1 AEQERED 3~5mm OFEE, (2) &AMEHBELATEE, BLUG)&AMENET LRBOEEL Z
RERBHDSTRILL, 0% T 5/~ VISB L BIGRC 3 IR L RIERN 1Y ) 113 72 Zho OTEEN
%, MEEECE AV EERERC L VBB L, DV THBICHMT, 17 AROBRIEER OBRREY
EE A

T/, MERPBRRLAEELONM EBEROBGRERANLD, 4BEFELFTAEEDEZNENOHMIS
FEER ZHRALL, Wilson i & LB C £ o 2MERE RO 2 FEIC L VRERE LT 2V, ThEPeH
HWICHERT72, BB, ZITHR, EELOETUORERLEIHE L.

w R

1 AEA 3~5mm ICFSE LB WEE D S L RER OFEBRLIIUY ThHor. ThIIHLT, &
ANEDFAE L7 TBZEDSGE, FEHERRIDLTMUETL, 615, @/MEFNET LAEE,LOEESTI, 3
FBEHRFIL 2% TROE 2 o7 (851400).

100 100
[ ] 100 1100
] I 1
. | ' [
2 | i g
Q 501 450 &, T
< ] é’ 50 150
X s .
F $ -8~ Solution C
] -0- Wilson’s sol.
0 0 1
First All All 0 —L L L L 0
florets florets florets 1 2 3 4
3-5mm anthesis  fall Node no.*

Fig 14. Effect of age of flower-staks on the Fig 15. Asepsis of flower-stalk cutting cultures in relation
asepsis of flower-stalk cutting cultures to original positions of cuttings on flower-statk.
using antimicrobial solution. 43-49 cut- * Numbering niode is upwards from base. Cut-
tings were used for each treatment. ting with lowermost node is node 1.

AR CI & AR MR TONFH LS L, Wison i BV ARORAREETOZIRELELT, &
B OTER THICE D o7 S04, RLES (B48) 2o LER G, WLEXE bIFHRED
BbEh s £, MABRICBWT, EELOHMETT AL T, BEROFFHREIRA UK
TL (8E15H).

4, PEFOEHBEAOLE

REHE RO CREELEEL Lo vy BT RFAE T R L7 Ardittt OFFZ 7V — 714018 13 20 F
ErkT 7V TV AOREERICE LTV Y. Thbb, fEEHAF NaClO CHRERN L, ZTOBREA &
10RFA) 2 EHFHBALZEBICEMATZ2HETHS. I T, ZONHIOHKMBALLHBEERICL S
Rt - EAEE OFBREFIEDRZ B L

S LUHE

77 L/ 7Y AEHRE (Phal. White Falcon X Phal Persistent; 4 SE48k) Okh 5, /NMEAT2 ~ 3L LA
REDHEZ IR, EBRICHERALL. HEMNE LT, 0RO FABITCEEY, FREFROME ¥ L
TOFEL D MERBEASEBEEB L. $4b5, coconut water 20 % (viv) ZERINL7: VW 55 & %1



LML, 14 4ml %SRBI HMERL - b 100 100
V-7 THERE L. DWT, Bl 75°C 1w [ 1
RIBEICEAT DI0BERBE OB 1.6ml ML, " £
FHIEIRA L, BELSREEE bR § sl Is é
DWRAR & BT % 72012, HEERC % A7 § s §
BHERE R Hv. ]
w B .
FEHIORBIRARIE VT, DRORIE - HA ® T addition o medum _Immersion
HTORBE RIS, ALBEIHABRIIE I N o o
L CHMEDEEITREN, LA LENS, WL Antimicrobials
TORBBBAR T, BERFOL PHRFICHT Fig. 16. Effect of different methods using antimicrobials
o, sFLsEENoRFLEoRmE o B e (O
EFlEESRL (BLIFR). 7, CRHOAEE were used for each treatment.
Wh VB - BAEICBWTIE, ER O :uizrrzivo:ﬂl ;;ate is calculated on basis of clean

He @vonihor (F16H).

Table 11.  Effect of different methods using antimicrobials on the vegetative growth of
flower-stalk cuttings cultured iz vitro.

Antimicrobials Vegetative growth
No. of Leat Leaf
Methods Formula* leav es lengtgl deth
(mm mm)
Addition to medium A 1.9a 21.2a 10.1a
Addition to medium C 1.8a 30.3b 9.8a
Immersion & Pouring C 1.6a 35.5¢ 13.4b

Numbers followed by the same letter are not significantly different at 5% probability level
(t-Test).
* See Table 6.

5. BEELSEFAOHR

CHE THEBENOREF ORTMBEIFTIEREL ) LTITR->TEL LEL, TOFETH, REFOE
H RN E RGO SIATE U MEDIC, FEBREATEES 2WTRENSS. 22T, NEERAELEY
IR RATIT RV, HRIE EEZR OB OAETFRRIITEBRIIOWTHRE L.

MRS L UHE

77V ) Sy AKHAE (Phal. White Falcon X Phal. Persistent; 5 E4£#k) O#d S, £/MMENHAELZL D,
—EWO/MNEDHER - HFT LAEERHRA L. ARSHRCHARE L, BEPHIBTERSEROFEALSA, &2
¥WRAEE L 7, L8 -V TFHREETR - RER A AEER T ANLEOVAILAR, Tht

F B ER (Bransonic 220) HICHE W 2. B HEEFETOLER, SHDOBREOMNDD 5 3 72ik105H &
L, RICHEBEEEH LS OICHMR L 25, BY 0255 23205 MFTiRE S Lz, MEBE LT, Bl
Fik QOSMFTHRE D LTRILELTE2)) KL AR SR
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5B AR OB YT L ISEMEREOEFE L EITRIOR L. BB RR B ISEE RS o
BTaz i, BEAOBRBILCADTE R o7 Thbb, FFELREE, SRR I) LBEREREEE
BLARTEL, »OS5HHERE D LI0EERE LAR TR -7z $7:, BEFOEFRLBERERHFEHE
LR TEDP 72,

100 r 100
100 - 1 100 - ]
|
L i
- 0 2
=g f=
: g 50t {50
& 50 | 50 g X I 1
2 E L
X X .
0 0
W* C**
0 . .
0 cont. 5 min 10 min Fig. 18. Effectiveness of Wilson’s solu-
Ultrasonic treatment* tion and .a.nf:mucrobla} solution
] ) ) ) ) C as sterilizing agent in flower-
Fig. 17. Effectiveness of ultrasonic treatment in addi- stalk cutting culture.
tion to antimicrobials sterilization in flower- % W=conventional surface-
stalk cutting culture: . _ . sterilization using 7%
* Flower-stalk cuttings with solution C in calcium  hypochlorite
container were placed in ultrasonic equipment solution
for 5 01" IOmm". i ** C =standard surface-
** Survival rate is calculated on basis of clean sterilization procedure
culture only. using  antimicrobial
solution C.

6. TEEH 5P L HEOEABRIE

INE T, WMEER (CHLF) OB - EAREIC L - T, TREEMEIFOEEREPRDIETE B2 L2
Lhkhot, UL, CORBAROREMRIERILICENDD, FIIESIHEELZHET S 2 &R
Thot, $7-, Wison L Y bIBEREHIMEr 722 8 b I BRI (BI8H). Thid, fEXCHHL
T ORI, EEREEICL ACUTORBEHI THIER LRSS OPIFET LD EEZELLNE. ThbD
WYL, WIRIC & ABE TR L Bbhi:

SRFE T, EERBEICMEDVPRET TS (03 ), MERCLLBEIRETL) L, SLLOHRE
L DMEZNTHBONID 33 2n & OMEYOTFHBREZRIZDOVTREIRFER T2, 22T, 70
% Ty - VTHRWIEER RERL, BoNAHRERErOHEL L, 77 206 BEZREL,
51, TRODEBERICHTHESURBEEIT 272

MEB LUHE

B LSRN A o 0 LBt tkiE, DT OHETE. 19824 4 A Phal. amabilis Z55HAE (10
) DOIEE 2F) 270% L5/~ VIZE LZBEEMRT, BEERH»SERTICmI V30, o505
OEBEY 1 HRV%, 1RFEEETH4om OTEES GH36IEER) UL, BETERLE AL 0%
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BHUICET L7234 % potatodextrose R T (PDA, = » A 4) ICHEHHRHE L, 30°C T2 HREE®RE, B
Loz ~0) bBEORL -7:3 02— 2 F LW PDA BRICERK L. E5C30°C T2 AMERL, &
BLaa=-0) bREBORR - 30— /MEERY, BEP IS /o ARkatiThot. 208
R, 77 LGHEREGHKRSE 7T ABERE S HREBL. TS BRIHRBICH L

SN D DB, 2ml O trypticase soy H KR M (TSB, B.B.L) T4 L 72 B & 2ml DRE 7 ) €Y
YERECHEBIZAK, —200CTHRFLA. T/, BEICKBLTE, SmOTSBIZ0.0lml dZ Y+ 1) VEFEL:
BT L, 4R L ThL RV

MEWH X, =V 1) yFE LT penicillin-G (PCG, B4 E3E) - ampicillin (ABPC, BEJAE3E) « piperacillin
(PIPC, BIlft%) D3, 772 2R »F& LT cephaloridine (CER, HEFs5HI3E) + cefmetazole (CMZ, =
#) O2M/, 73 EEMERE LT gentamicin (GM, 555 258 3E) - debekacin (DKB, B35 813) - amikacin
(AMK, 7)) 2 M VER) O 3%, w7054 FHRE LT erythromycin (EM, HEEF38UIE) - rifampicin (RFP, B
AFNH A F~) -+ lincomycin (LCM, BERT7 v 7V s v) O3, 7 FF%4 21 »HE LT minocyclin (MINO,
HARLFY) ~) @1 vancomycin (VCM, ¥ #°<), chloramphenicol (CP, IIZABEE) oet14@ 548 H L7,
¥ 7z, fbEFREH) O pipemidic (PPA, K HARBEE), nalidixic acid (NA, # 1 $138) r#E#Flov sy M L
LT bdHbeTHERLL.

MAWHZ, ERCELT, BEEREICH V8 (PDA) OB T, HMOBES SRR % 2 Mk
ABET 100 pg/ml 55 LOBRMEHM L 7z, 72721, {bEE#iEH o PPA 3 & UV NA 1 800 pg/ml A6, EEZHOL
Y5 id5% 2o 54 10BREHR L. HEDELESSTER LZERTIR, CARTORMENOMEY
(ABPC 500 pg/ml + VCM 50 pg/ml - RFP 10 peg/ml) & B/ H ML #E (minimum inhibitory concentration, L F
MIC £ B9} DIERICH LTV T, (ABPC- VCM * RFP) OB AR TIE &4 (4000 - 400 - 80 pg/ml) 205,
(ABPC * RFP) DM AR TIZH 4 (800 « 400 pg/ml) 56, FHENIOBREFAR L.

%8B, KICBBEORFP 3 X5/ —VICER L TH oA CHRL, MINO RBERE THEEE L, CP ik
INEAE L7z, '

MIC i&, fLZEREFEBEAELES (C8 U CRRPRARETIT 2 o 72, BREWHEEHIE PDA KM (= v 2
1) BHVZ SEHINERE, 1ml OFFFFEE Oml OBFHREEHEE L CRMUTHERLE. =8 ) -
WTRWEEZER 2O/ LB oW T, MIC i, BHINTRICEHELIEKICE T F ¥ 2272 BSC
(buffered saline with gelalin) “T 1/100 (A8 L 72 BT (10%eliml) 2 327075 ¥ ¥ — (EAR, HE)
T L, 37°C T2URREEE, HRTI0Z~0RFTIEBDONEVRERE S L, D (xgml, 7273
LEETF V%) TRLA 28, fABSAIRE L-0EhE, EHERINTERZ B E UCHE L.

#w B
1) 75 LBMEREOESIBIN

77 AR ORI A MR T 0 MIC 540 % 51281257, VCM, RFP 35 X UF MINO @ MIC i1,
<0.2 pg/ml IZFNTOREBEIS A L Ta7z. PCG, PIPC, ABPC, CER B & 1" GM @ MIC % <25 pg/ml {244
L, 77.1~95.8% DOHiHkIL <0 2 u4g/ml 154 L7z, DKBOMIC DL A& <12 5ugml IZHA L. 0
fib, CMZ Ti3#y 70% DB 0 4~0.8 xg/ml 12574 L, AMK Tid# 80% 250 8~1. 6 pg/ml {25347 L 7.
EM o MIC &, #94 % %% <0. 2~25 pg/ml (25346 L7245, 6 #kid >100 xg/ml T - 72, LCM OMIC & 100 pg/
ml BL B2 99 % 5345 LT,

T, (LFEHRER PPA BLUNA KT B0 7 AR HRE UT, G(HRELTE) OBREEETRE~NL



Table 12. Minimum irmibitory concentration (MIC) of various antibiotics in 96 types of Gram positive
bacteria isolated from flower stalk.

MIC ( peg/mi)
Antibiotic**
=02 04 0.8 1.6 3.1 6.3 12.5 25 50 100 100<
PCG 88* 1 1 2 2 1 1
PIPC 74 10 3 6 1 2
ABPC 92 1 1 2
CER 88 3 1 1 1 1
CMZ 4 34 33 13 8 4
VCM 96
GM 83 4 3 4 2
DKB 82 2 2 2 4 2 2
AMK 1 14 35 41 3 1
EM 2 27 31 10 2 14 3 1 6
RFP 96
LCM 1 1 94
MINO 96
Cp 47 44 3 1

* Data represented the number of Gram positive bacteria types dead at indicated concentration. 96
types of bacteria were examined for each antibiotic.

** PCG, penicillin-G; PIPC, piperacillin; ABPC, ampicillin; CER, cephaloridine; CMZ, cefmetazole;
VCM, vancomycin; GM, gentamicin; DKB, dibekacin; AMK, amikacin; EM, erythromycin; RFP,
rifampicin; LCM, lincomycin; MINO, minocyclin; CP, chloramphenicol.

Table 13.  Minimum inhibitory concentration (MIC) of pipemidic acid (PPA) and nalidixic acid (NA) in 96
types of Gram positive bacteria isolated from flower-stalk.

MIC ( zg/ml)
Chemical
<16 31 63 125 25 50 100 200 400 800 800<
PPA 7¢ 1 37 22 4 1 1 2
NA 83 5 1 1 3 1 1

* Data represent the number of Gram positive bacteria types dead at indicated concentration.

25 (#13%), MIC1 6~50 ug/ml iZ13 & A EDWEBAHA L7z & HICTHBR € ©F V0T 2EEH 2R~
28T B, 98% DWW <0.01% Th o7z
2) 75 LRMREOFERIBRSMYE

RIZ, SHROZILEHEE OT, G)REETE) T HLEHOMIC 2H~E2s, 1HkE
B < Abod 4 BiAkIZ3Y B PCG, ABPC, CER, CMZ, VCM, EM, LCM 3 X U8CP @ MIC it 2100 x#g/ml T ),
PIPC OMIC 1% 25~100< gg/ml, RFP @ # it 6.3~50 pug/ml TH o7z, Lo L, HR7 3 /AR D MIC
&, 2HMRTH <, MINOOMIC b &% 5 2HETHP -7 (B14R).

{LFFER PPA E NAOMIC 2 B 5 &, BIE T2 5~100 pgml, #%F Tk 12 5~800< pg/ml i25#5 LTw
7o (#B15%). v ¥ F O MICIE, 58k 34k470.63~1.25% & BB EZR LA (8165,
(3 MEMEOHBUE

VERBRORLAMAYELTAEEL I EICLD, MBI T HEENLREDRLHFTES, 22T, £
COFEHITH LTHEHYMIC 2R L72G (+)2W 128 & G (-) B H 4 4RI $ % (ABPC - VCM - RFP),



Table 14. Minimum inhibitory concentration (MIC) of various antibiotics in five types of Gram negative
bacteria isolated from flower-stalk.

MIC ( pg/ml)
<02 04 0.8 1.6 3.1 6.3 12.5 25 50 100 100<

PCG 1* 4
PIPC 1 1

ABPC 1

CER 1

cMmzZ 1

VCM 1

GM 1 2 2
DKB 1

AMK 1 1 1 1
EM 1

RFP 1 1 2

LCM 5
MINO 1 1 1
cp 1 2 2

Antibiotic**

o R B W

T )

[\

* Data represent the number of Gram negative bacteria types dead at indicated concentration. Five
types bacteria were examined for each antibiotic.
** See footnotes of Table 8.

Table 15. Minimum inhibitory concentration (MIC) of pipemidic acid (PPA) and nalidixic acid (NA) in
five types of Gram negative bacteria isolated from flower-stalk.

MIC (pg/mi)
Chemical
<16 31 6.3 12.5 25 50 100 200 400 800 800<
PPA 2% 1 2
NA 1 1 1 2

* Data represent the number of Gram negative bacteria types dead at indicated concentration.

Table 16. Minimum inhibitory concentration (MIC) of Hibiten in five types of Gram negative bacteria
isolated from flower-stalk.

MIC (%)
<001 002 004 008 016 031 063 125 2.5 5 5<
Hibiten® * 2%% 2 1

Sterilant

* Hibiten® is a popular sterilant used in hospital.
** Data represent the number of Gram negative bacteria types dead at indicated concentration.

(ABPC * RFP) 3 & U (PCG + GM) DHLE-E D5 FRIHE % BREBILRE TR TAL.

FORER, 128DG (+)BH IS5 (ABPC - VCM - RFP) & (ABPC - RFP) OR B HILBEIZ &4 (<8 -
<0.8- <0 02xg/ml), (8- <0 02pgml) LWHEERLA. TRIFLT, (PCG- GM) DHALTIE, 2
WIS LTEWEER LA, $NT (1.6 0. 8ugml) Tho7e (BL7H).

—H, AROG(-)BE NI 2HEVHOBAYR:BZEHIEBETHNLER, G(HREOERLDE



Table 17. Inhibitory concentration of a certain combination of antibiotics in 12 types of selected Gram
positive bacteria isolated from flower-stalk.

Antibiotic combination (inhibitory concn g/ml)

Bacteria*

type (ABPC VCM RFP ) (ABPC RFP ) (PCG GM)
82-16 (=8 =08  =0.002 (<8 <0002 (16 <0.8)
82-24 (<8 <08  =0.002 (=8 <0002 (16 <0.8)
82-49 (<8 <08 <0002 (=8 =<0.002) (31 16 )
82-50 (=8 <08  =0.002 (=8  <0.002) (£16 <08
82-53 (=8 =08 =<0.002 (=8 <0.002) (16 <0.8)
82-37 (<8 <08  =0.002 (=8 <0.002) (1.6 =0.8)
82-38 (=8 =08  =0.002 (<8 =<0.002 (1.6 <08
82-44 (=8 =08 <0002 (=8 =0.002) (£16 <08
82-45 (=8 =08  =0.002 (=8  =0.002) (1.6 <08
82-73 (=8 <08  =0.002 (<8  =<0.002) (16 =08
82-74 (<8 <08  =0.002 (<8  =<0.002 (1.6 <0.8)
82-22 (=8 <08  =0.002 (=8  =0.002) (25 12.5)

* This code is given to identify each type and does not mean any established nomenclature.

Table 18.  Inhibitory concentration of a certain combination of antibiotics in four types of selected Gram
negative bacteria isolated from flower-stalk.

Antibiotic combination (inhibitory concn zg/ml)

Bacteria*

type (ABPC VCM RFP) (ABPC  RFP) (PCG  GM)
82-14 ( 250 25 5) ( 250 5) (100  50)
82-29 ( 250 25 5) ( 250 5) ( 50 25)
82-30 ( 250 25 5) ( 250 5) ( 50  25)
82-58 (2000 200 40) (4000 80 ) ( 400  200)

* This code is given to identify each type and does not mean any established nomenclature.

LERWEERLA &I, 82-58%RiTx 3 55 F ML i BE 1 (ABPC - VCM - RFP) DMl A8 Tt (2000 -
200 « 40 pg/ml), (PCG - GM) Tid (400 - 200 #g/ml) & V)R L7 ($185).
7. BEBRWEROTEER» SR L -HBEOREMEDRSIMY

HRIZBWT, 77 b/ TUROBERERPOSHLIHMENI B, 77 2ABBHREOIEILALT, $4D
FEHNINT B MIC 3P o7 $7, CAKEHOIBOWMBH DM A (ABPC - VCM - RFP) TRE - #%
BEZMELZES, 77 ABEEHOBIE, BELHLETELVERIFELL. ThonZ ehs, CH
BRBEET R > T RBPOEFTAMBEIE S 7 2ABMRETH L EMHEREND. 22T, ZOHEEID
L0, ERICHBEEBLABL LAEZELo M LMBEEEVT, /72560 EBEEZHEL, S56IH
EMEBEMERBR LT 207

HHBLUFE

CHEMERBELIEER PO 08 LW, UTORETHE. 1983€ 1 ~ 9 BIZ, Phal amabilis 354
HOGEEZH, CHRBOREREEICLARMERAR, BERRLTLRo4. J0H LOFBRINIHEER
(397E3)) THRHF L TE-MAEY T PDA PRICERBIKL, BHLTEALa0 -2 OHEB L UK &
N7TLRBETR 7. ZDFER, 77 ABREEE (G (-)RH) 23%kERIREIKRESRL Z0)bEBL
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UTEORR 572G () BEIHROLZIDNT, FEYHBREERBRET R o7 26, AREI DV THEK
WCBREMRBREIT R o 7208, B LHAYEI TN THMERTH ) RF L HETE 2D > ZOTHERIIRS
otz TOWRREKE, TSB THFIZEE Lad - /20 T PDA 2 AV 72Rl B TREF L.

BEUARBICHW - HEYHIHE L AR S OEHv/z. PCG- ABPC - PIPC - CER - CMZ - GM - CP k8
& O°VCM i 1600 pg/ml %5, DKB - AMK 3 X OF MINO {3 2400 #g/ml &, RFP - LCM 33 X OFEM {3 800 g/
ml 5% & ISEREFR L. £/, WELAR, 2 Zhomliics LT (ABPC - VCM - RFP) D#lE-& Off
REIZOWTHhHETREL. %3, MINO - RFP - LCM + EM B X ' CP T, EiREOHE, BEIFE
BTHY, BEETERLL

M OPEY R T 5 MIC WHTEO MIC Bl &I #E L. MICRIED - ORERE L, PDA fHHsg
WTRE LHERE 2ml O BSG I 1 H&H & pIER L 7.

w %
1) HEMERSE

PCG, PIPC & U°ABPC @ MIC id 2200 pg/ml 125375 L, HEEEHRD 67~87 % O MIC i3 =1600 pg/ml & &
WEZR LA, CER & CMZ & MIC it 212.5 pg/ml 1213 & A EH%554 L, 21600 sg/mi 125459 5 WHKIZ 53~
67% T&H o7z, GM O MIC i 800 g/ml % ¥ — 7 124547 L, 22400 ng/ml THRE T HHEBHAT 2 B D Lz
EM % GM & A4, 800 xg/ml % ¥'— 74345 L7z, RFP @ MIC i B3 EE 28U 546 L 724% 2800 pg/ml TH
B4 A BB 3 ¥R SNz, MINO @ MIC i 16. 3~1200 xg/ml I213 & A £ L, VCM & CP @ MIC i,

Table 19. Minimum inhibitory concentration (MIC) of various antibiotics in some Gram negative bacteria
isolated from cultured flower-stalk cuttings* using antimicrobial solution (C).

MIC (pg/mib)
Antibiotic

<08 16 31 63 125 25 50 100 200 400 800 1600 1600<
PCG 1** 1 4 9
PIPC 1 1 13
ABPC 2 1 2 10
CER 1 1 1 1 3 2 6
CMZ 1 1 1 1 1 3 7
VCM 1 1 3 1 9
GM 2 2 1 2 6 2
CP 1 3 2 4 2 1 2

<10 20 41 81 163 325 75 150 300 600 1200 2400 2400<
DKB 1 1 1 1 2 6 2
AMK 1 3 1 2 6 1 1
MINO 2 1 1 4 2 3 2

<04 08 16 32 63 125 25 50 100 200 400 800 800<
EM 1 1 2 1 9 1
RFP 2 1 1 4 1 2 3
LCM 1 14

* Flower-stalk cuttings were pre-treated with antimicrobial solution containing 10ppm Benlate, 25ppm
PCNB, 100ppm TBZ, 10ppm rifampicin, 500ppm ampicillin, and 50ppm vancomycin.

** Data obtained by testing bacterium samples from 15 primary isolates, and values represent the number
of dead bacteria-isolates at the concentration indicated.
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=100 pg/ml 113 & A LA L7z (81958).
2) MEMEOHBEDR

H20FITRE L2 L 912, ABPC, VCM £ X O RFP O FhZh O BMMER B LT, 3 H| MRl 268 %)
BASL MR TEO bR UL, 10EKT, CEBOHMEAOMEERE (ABPC 500 sg/ml - VCM 50 pg/
ml * RFP 10 g/ml) & 0 d@, BHEEEREIRShL.

Table 20. Inhibitory concentration of a certain combination of antibiotics in some Gram
negative bacteria isolated from cultured flower-stalk cuttings™* using antimicro-
bial solution (C).

Antibiotic combination

Bacteria-isolates* (inhibitory conen sg/mi)

(ABPC VCM RFP)
83-25 62.5 6.25 1.25
83-22 125 12.5 2.5
83-23 62.5 6.25 1.25
83-24 125 12.5 25
83-1 2000 200 40
83- 4 1000 100 20
83- 6 1000 100 20
83- 7 1000 100 20
83-12 2000 200 40
83-13 4000 400 80
83-17 4000 400 80
83-18 500 50 10
83-21 2000 200 40
83-26 2000 200 40
83-27 2000 200 40

* This code is given to identify each isolates and does not mean any established
nomenclature.

** Flower-stalk cuttings were pre-treated with antimicrobial solution containing 10ppm
Benlate, 25ppm PCNB, 100ppm TBZ, 10ppm rifampicin, 500ppm ampicillin, ‘and 50ppm
vancomycin.

8. MEBHELFOHE

A 6 HOREE L D IEEDL S48 LAME I3 5 MINO, PIPC, RFP 38X U°GM @ 100 % & ML,
HBHEN S XL P E R ol 22T, TN CORBHEBROLS TIAER L T2 h 572 MINO & PIPC
WKOWTHEL., T2, BEFOFHRECINETTO% =5/ - VEERLTE/2, ITNEITOHER
L0, HERNeEF VORALARLEZLNOT, IORIZDOVTHRE LA
HES LUHE

HHBEONS 2 BERE LERTIE, BFC (8B10%), Co ABPC % PIPC (500ppm) IZZEE L)
(AT, C-1 &%) BEUC®ABPC % MINO (500ppm) WEBELAME (C2ET5) D 3&&7’5’%‘%\@7’:" a
NZROPEERIC L AR FIEEN 2 HEE Uz, MBI, Phal. amabilis Z3E (104F4£6) 0F
LATEOELTIC 4 73 5Hi % d o2 BEE L RHA 11T 412K (50~537E%k) Al ThonfEE
DBETEIRIE R E/EI B L7 D0 6 —HO/NENEMET LD ThH 7
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Effectiveness of various antimicro-
bial solutions as sterilizing agent for
flower-stalk cutting culture.
C=Benlate 10ppm, PCNB 25
ppm, TBZ 100 ppm, rifampicin
10ppm, ampicillin 500 ppm,
vancomycin 50 ppm.

C-1=as in (C) except ampicillin was
replaced by 500ppm piper-
acillin,

C-2=as in (C) except ampicillin was
replaced by 500 ppm minocy-
clin.

9. REH EHBBRRDERNIE

A 6 WOMRD S, CEWFOFMEHR (ABPC - VCM - RFP) THEEF 2 i TE 2 WHIEsS, EELICHE
ETHIEFHELhE R o7z Fio, RERPOHEELZHME OB A OBEFIHT 2 BERRBOBRELLE
REN7ZMINO R PIPC I& - TCHBOYERE1T R o COERIMENBELREHIET A LI TE LD o7
ESIE, G()REDIZEALEZAMEZRLAZOT, OMBEHEMATELICCARDEALRITTS
CEERBOTHETHBEEZOND., ZIC, TCTREEROBEEHIEY I VEELR LD LT —HFEE L
T, BEHEMEROTA 2 EHTH2HEICOWTRE L.

HHRB L THE

EERIX 1L, Wilson #35 & U Wilson # & CHAW A BEHMIET 5 2 X & L7z Wilson ¥l & 2 iEZH OB FIE
W, AEE1HTRLUHEE Lz, Wison e CAROEBHELE T2 72K TiE, $7, Wison B TEE

100 M 4100
]

g

& ¢

2 50 —50%‘5

w

< g
w

® X

0 0

0.02 0.2
Hibiten (%)

70% EtOH

Fig. 20. Effectiveness of ethanol and Hibiten in flower
stalk cutting culture as pre-sterilizing agent.
* Survival rate is calculated on basis of clean
culture only,

2 FHREESEETOHR

5 BHBERBOIEEYIH L 1I5BEMBERBOEFREE
BUIRY. TF 7 =N, VT Ir L 5508
HET % o R OFEFRERIPLRBED 7. T, B
BRI ET YROFIRRMED o 72,
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BEL, 2OBCERTHAVURERBRICL VEERZH 100 - —
WL MEICE, 779V 7Y RRMEETH S Phal
White Falcon X Phal. Persistent & (Phal. White Falcon X Phal.
Persistent) X Phal. Jimmy Hall DfEEZ 1 X %Y, ThEFh
S5A&L 3A& (35~36ILEH) THALZ.

# R

5 BRI RS O E duit L 1SE MRS OEFR T B2
12RY. Wilson 720 TRE L-fEER OB 88.6
% Thot, TRISHL, Wison #IC L 25RE%, CHEEK
FMELAR T 1% OEVIEFREIFELNL. T
AEFRIWR L bHE» 7 w* W+C**

Fig. 21. Effectiveness of Wilson’s solution, and
combination of Wilson’s solution and anti-

7100

50

% Asepsis (E5)
% Survival ()

EAE E = microbial solution C as sterilizing agent in
Rotor!!V i, 77 L /7L ADELERLRA, B, flower-stalk cutting culture.
* W=conventional surface-sterilization
TELOBEFOEME LTRETHIL2HELL. £h using 7% calcium hypochlorite
PSR4 H T, EEBICLVEMUL D LT HHS (O solution

** C =standard surface-sterilization
procedure using antimicrobial

FOREREBLDICENTZ LT, BEEIEEF OBEF LT L solution C.
D—EORTETHDIT TR, —RBREEREETY 2 — b GhiEl) #REL, Ho—SRBOEE CX
HE) ELTRBL, BOGHEFTRBREBIZEEEB L W) T L ThH o 724606125150,

Tr L) TYAOEKPLE, 1y —-ZX il ~2RKOEELIELNT, LF THRBIAVWLNLEE
FOI0RDRICRESISE. TRODEFO—MLIEBEES L eThE, F1ETHREERERICE
LSBT FOE 1 B CHESERIEALRHIRE2ZIIAI LIRS, BHHERLED L7010, BERD
W32 4Ty 2 — MERICHE DY, HREN 2 SBHRTAILEZLRTIRE RO, LiL, 20K
CRLTOMRRL R, BEOLAUH» SR 2R ORF R TRIEERBR I A» V2T, TRObLD
2= MR BERDIEESNTHANBINED 22137 [FLALRBETH 72, DL BEEPS, FiE
F1BLUP2HICBVTCL, ERULLEERFOTFFELED, SOIHFLTOIRERL LTV a—ME
ZAHEN (- BEEM) tRETAO0HEERT 2o

BB O EEHER I, HREEIEEROBFORTFNLZR TS 1 ERATHL LWL LA INE
TOHETIE, BREECOVWTETSLERNILDONTE LT, — I 22~38°C DREITHV SRz A
FeTHL P o7 2 Lk, TBEAOMES, 28°C TEHFERER, TAUTORECRIRIEEDNREEIHD
LI T ETHot: Thbb, HEEEFORKFELY 2 — M LTEESELWEHEIE, 28°C TRER
PHEETIULEN DD

Tran Thanh Van*® 1%, Phal. amabilis & Phal. schilleriana DEHE 2 BRELEEIC2ICOEBREE RS L,
BFIR Y 2— FELTRETHIEZWMELTNS. $/, 77/ TV ADEERE, 12°~21°C OKED
BREE L LCRET A7, Bl Q7 ~34°C) TRREZNIHH SN D Z & A 6N T 51890120,146)

DEDZ Ens, BEWNTT S in vitro TOTRERFEORIGIE, intact OMMEOEL T 7-I3TEE LORKFD
BERGEEEICEULTWAZENHBELL S0l kid, 777 7Y AEEIICREY, oo rofi#

AT b T X 745 8,17,20, 44, 67,68, 70, 110, 114, 116, 125, 143, 147, 150) )
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FRABTH SN AH AL ERTNEMATH ).

BREOFMEIZ OV TORBERTE, BREIMGFORTICHBLBELS X 2h o7, TR L, BE
BBEFEOREHMICHELRITUA. BEA1600~170lux OFEBF T, EBETTY 2 — MIRET MM
WL, L»bFR5DY a— MIE®ICAEE L7, Friend® i3, Brassica campestris O in vitro TR 87758
EABERBET CHELLSHE, BEMAERIMET LI 00, RERYPET SELLMENINEIE L
B 6L, OB sucrose ZIRINT B L EF SRR AEET S 2 & 23D, BAROETICL
BIEFFUOHILRAMMORBIIL B L0 BRI, ThoDERE, REETCREFEMEOFHE (Z
RIEEFH) (D) BREENBL L2V ) REBROBREIFE LR, LALRYS, 2O Brassica D)
DEH, GLOEYREOFEET TRICRIET 5. Thbh, BRESEERCET 8L %. 5 L7
BEIPSTIE, 77V 7Y RORERBERFZFOBBEFARICE L2 o722 L OFHETETH
D, OB THREOERZBEYLOPIOVWTORBREIEBRTHSL. 770 7L AQTEERFR, 5~
U YRAMPTTUESELTREDT, TALDOY VEDPEEDEZBALTRIS LTSS H 5. Rho-
dodendron O 1 REF % b OFHEMH OWEIIBWTE, ¥ a— MERIKETABEOHRENTZD LN TV SI00,

ERFORIICETEEBRERD S, BEMABORSIEN R A IELHFTANECL S HEML, T/
Vo= FREBICEY ) REMSEMT A ESHL N E R o DS DFFFRIZE VT, —#I 3~5cm DE
EDORLEFPHCONTEALMOBILIGI =0k 5 2 IBIEWEEN PSR S AT, TREE
FRICED S BEFORBOONT VD, Thic L, BEFEORARBEI VR COB - TERTLE, BHFELLVE
FRBOONAD, BFLABFETRNC 2 - Mk o780 REBROERIE, Thoo@ELr—&KL, =
HRAAERABORIWEFORFTHMNLRET S 1 BRTHL I L2 WL, L BWEOEHOLEMGE LD
L BB L s THRFORBTURET 200 EFHTH S, Bk Friend 5% OEBHELCEZ DL,
EFHED R BIT LD THRFICBITH CN ratio 2K T L, FOBERFRIEFESME (TRIEEHE) O
BECHEE T, REERTLOL L 2~ MERE LALOEHEBEERDL. 510, BELOESIIEM 251
CRIRIEEPBD L7720, —ULOKE SOEERBZ O DOFEIRESY, B OEETTHMWE (coconut
water |25 TV 5 zeatin 2 &) T HAWFEORISR BT THBH0OH0S Lz, ZOHRICOWTI, X5
RN D UENS .

coconut water {&, 7 > DIETEEFHFA18.65.75. 8017 126,132 WL IS = 43 3 X @IRKIS, 7 7 L/ 7Y R OFEERAE
BB LIE LSRN S a0 125,150 KEFge12 81 C, coconut water (20 %) % BEHLICIRINT % &, VRN
DIGEIIAIRFEDOEFRIN D% 2056 76% LB otz Thid, coconut water IZEFNERRIA P4
= ¥ T# % zeatin % zeatin FHEAKID) HWESFE DRIRFTRE 2R L 7270 TH B

Lo L35, AMF5E% 8 U coconut water % & todftth % BV TIT & o 72 Ll DB - Kb &ICT 28
BTRLB—MOMFRIHEFE L ad ol ZIT, TNOLOHFEL S OIRET A0, SHFA b4 =y
(BA) % %4 DIREETHIIRIM L7z, ZORE, HBBEESEROEW EHOWSES, BA 5~10ppm THAT
ﬁ}’i%?‘é Nl f)‘&}o 7. j‘&b%’ z < @EX]X*IEWI 2.11.19.21. 4660 65.89.95 100. 122. 168) ’Cg{’b%ﬂf‘ﬂé@& [EH‘;%‘:,
T DESFAEHE T D BA DRI, 77 L/ T RADEEEBIIBNTHHERINS.

77 b/ T ADRBIBII B CERPICBLT A BERTNE, SMERCA S hOBERE L 5 X AT RN
Hh. ZIT, IOLIRWHEERAETHI L THORTHBIEERYM 2 PVP 2 BV TR L 8 L7278,
HEHEROFMEZRIEZ LR ET HHFEOHEE, PVP MKW OH G 2 MINS €72 2Th o7 Thb
L, TRODERE, £ DY a—t E2HLVERFEOHIIIE L TSR TH - 72,
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—REDBER O ITHEH 2 A TR BORE LT I BE, RO2OOFEFALNTWS. Thb
L, (IDREEZEBAINV DY 2BERETHACLHEOL I, EERTIHELRELCRERE LT ) HFEL,
QB % B HICEA L THAEDORERHIET A HETH LI, BHEICBWTT, —#IC, R
IR T A BICREERRR T P U Y MBI SIS L ARERESHH SN A5, KT, Lo
THEERBOMEMFEREZHCI L2 Al TOERE, EHLL0HFETOAEL TS, HEAMIIRRIIES
i C AR THAZ E LMLz, L2 Lads, MEFRASE THERLUAREROS CIKEL, &7
LZAEER O S ZOEBENFHES N, ZDZ LiF, Yeoman - Macleod!s 2 Thurston*®  #6#% LT\ 5 &
31, BRSSO EZE L CHEETARBELZ S DI EERLTWS. HEAILEB~NEA L THY
BB CZ EARARTE SN DI TRAVIS M, B0 L 2 AEERICBVCHEN L RET 2561,
MR OEER FHERICRE T 2 ABERBET BV A LPREDOND.

FOEA, BROZ ELVPOHBBROBERIHEE 25, ZOEBRTRELIFEBIEHROT, - /2 CHHI,
Masago &7 A5t Eirh MM R A & Phytophthora spp & FBET 72 DIER L /2K 25, nystatin 2B X, van-
comycin ¥ B L THBE L72RHTH 5B, ZOMFPIZE T N5 rifampicin i, TRIBOWE AT bV ERTE
ERAEWEATH 0, Helianthus tuberosum DMBIEIIIBWTHERMEELR LIZ, N7 7 U TOHERENS
HREASHD SN T AL,

HMEBRERR IS BV, BEWIC X ABEIEICHERMER SN ASLA IR, —MITHLy U & SUlR A2
MAYTHYS A 0316130, 140 - 2 B CTh o C b HIRCTHER S NIGE BB IR EEL 2
WO i, BB TR TEAMAEYORBEINBESNL O TH S, CHRETHERES I B
B TH o720, GINIEBOPEIZINETROREEHCE) LHHEEENTHDLILILDbDLE
Zbhab.

EMBREF DIV EDDEMLEFERIL, 27/ - VOFHBETH 72 T - NVOHELRE~IE
BIiBWT, 0% ¥ ) —VOROUBTEHBREORERPWHELRE RN, LrdRREIZL 5HELESE
SIS L IREBIET B, 8 ) — VLG LB, CRKIE NG MO CAIOLEY
KEOWTIEHSBELRFETHLENSHS .

RERICHAWAHEBECHE, BEBLEBRICIEDTED 72205, ZOPREBICLIIVFREETH 7. 2
DEEREZFRL DIV OPDERE TR o728, BEOELLAFSZCERLHVTIFREIALTNE
W 1P, EEITREBREBIBON o

BLERAZ &R, MBEBHETHV, - —B0EBRIIBNTEE LTHEREHIETAZ EERL o720,
MPREL D b CHEBEOMNT EMERDREHICHENS o722 2R LTS, £2°C, EESRBIIBITAHE
R REOERRN 285 720, EEEENCHELAMEICOVT, SRR Tk bhTuv b EH
BREELWE L.

Ty L )TV ADEEATE LAEEOTRCERETA I L ERBETH AL L, BLUOHMBEORAMRSE
7T A REMEMBEEBIIL s TELCRRLZEFEELT, AERTRIEEL LML /HEL T 25
BlL, Fo5anB I URECHEL, HERICHTAREELHE L. o OEBHER T MIC 25%
W L REMOERMREIEIE L, WHOYLBESIIRBAINRTVWIELRT. COBENLTHE, I A
P PEARE O96HR I3 S K DIHNI LESZHDE L, —F, 77 2BMEHEERARSEIMEL, &< LCC'UD’) )
DABITE L OERICHELRTEZIONS, £2C, CEAETOIHMERN OMAE (ABPC - VCM - RFD)
B L OMIC EOEWEHOMAE PCG - GM) TEHFBILBETRNELALEZS, 77 2BEEEOBIZIERE
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BBk TERWEKRSTFELZ. DLl ers, CHERLETEBTLHETEL2VWHER7 >/ 7Y XD
ELIHFETAHRSENEVEZEZ ON

COHEEHEPD DO, CHERLBRIEEROTDLYIRE L MEYTTHL, S4B LLED S,
S LAREHRRR ERIREIED LN, 77 2HBHEEREREIE Aot o7, 20 B 05 LBRERREIKROE
COWMERE T ABREBBEDIo. S5, ZASIHTLCHEETOIHERNOHEEE (ABPC -
VCM - RFP) OREFRERELHEN/ LIS, CAHFDBRELETHLBr0EGFTLI00FELL. Z0OK
RbE/, CERTREFTLHIETE 2VWHBORFAEZ IO

DEoFERIE, CABAHEELIERLBLIMEIEL, HHHEDS 7 ABERETHLIMEENBEVWI EE2RLT
Vb, IOFT ABHREICL BFEREHBIET A0, IO LTI RBEIOMOAHE Bl
Ehhot:, 0L REENIS, 77 ABRBEEICER E % X 5 N7 minocyclin % C L5 @ ampicillin (2483
L7ze 5, CHBBICHNHBREBIEDREDZVEDE I ENTED, FOEFERERDPR VEr -7
DLW oh0BEEPL, RERFBLUVZORSHCERELE 23, HEAICE - THREEERIIBITAE
REFICEESCHETHILEERETHLE VL LS.

ERMEIA S, KREEERI VST AEE (Wilson ) 12 & 2L ORBH%, CHEEEHVEERY
ECUETHE, HRLTIBZEIRSIIHIETELZ LT o/, 02 ehd, 4%, REBEROWNT BRI
58355300, EANICERERALHRBEROERLBIC L 2RER OBBEESHERIN LS.

EoH B 0B
L 77V PV ADORERZER LGS, BFERENET (Y 2— MR AP P, EHHRT O
KICEFH) 2350, KB ERTI0O3BYICTINL, ENEROMBEE 2532~ P 22K
BB H7:00, BFEORTFHMICHETLLELONAEREN, BHBLURBEROAS &2 LIToWTH
AR
2. WEREVRFORFTAMICRITTEELLD-01C, BELORHUORFELEUREL %, 20°, 25° 8
SU2CTHEL:. TNTORERTRREZRMITIIMENAON, LABOMEILEZF0HEIELr 7.
HF L BFEEAD L, 200CHBLUNC TR, TREZCEET LWL, T HUHOIZLALET
RIEEL o7z TR, 28°CTETNTOREBENRETER LY 2~ Mk o7 4B, BHEOEENE
ORI, BROMLERRIIBT IRFOREAMEEST, BREESFNETR L.
3. HEBOHEVWEFOEEFERIZTHERBH TR LD 720, BEOBEBIROLN,. Thbb,
25°C T, HEEESY1600Mux 25 170ux £ TERT T 51885 T, KRIREFITHAWF LR L, ¥ a— MERICHD
I BFOF G A ML
4. BELI2VD R BEE - BRETH 2 BKIREEIT AWEENTE L2OT, BA 2E®ITML, KEDH
FRELZAAT, BAREFH I A ONTHFET LHIFEOHEMA A SR, 1ppm BLE T coconut water (20
%) &0 SHFOEEHTE T o7 KIREROF GV Ao 72 ERHIOKFE L&D, BAS5S~10ppm FMIZ &
TINTHEHFELL. LA L, Spom UEDRETIEOHFHERSASNLOT, EBICERFRE BN E T
LHEG2.5ppm BHEHTHD. 4B, BAILL - THF LLRFEORE HINIHERFEICL > THREEA, L
DL REIGERL.
5. MERPOLEMIZBHETIBGYELWE SEH-000, FIEERBL O PVP 2EMLA. LaL,
EEROTME T REZIRET HH 6%, PVP MKIRBFEOH A 2 HIMEE, £V 2 — b 2BV AR
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OB LSRR TH - 7.

6. 1HBFEECHEFOESE L 2, dam & LAd D, BLXUMESFZT ORI #5538 L, WFEORFTRE
B L. REROESHEL BB, Ya— MERICED D BEOE DML/ BEFEZTORERT
i, MRERKBHEFOEEIRRE ko, BFLALOETNTYa— MERELL, LA LD, £
DERERBETH 7. DLOFER»S, HEFUBEFELRLIC oy DESIHETHOFIWEEZ LR
7. fEROBREETIE, WELAREL COMEYIC L AHEREEROBEREEEIH L LB 2P -720T, Hi
ﬁﬂ@ﬂm%ﬁ&tﬂ%@ﬁﬁ&ﬂl6%%%@%%%¢Kﬁ%ﬁﬁf%ot®d,ﬁﬁ@%kLTBmMew
ppm, PCNB 25ppm, TBZ 100 ppm, $iAHEH] & L T rifampicin 10 ppm, ampicillin 500 ppm, vancomycin 50 ppm %
HERT-PEBRTH o7 BB, ZONEBHRLERDO0% L7 ) —VIZE B FHBRBERLETH 2

8. HEAI R EEEHICEAL, EEROFEEBLOTT AR, HEEHEHECAEEREELRBRLL.
ZORER, LHoOHETRELTY, HHEMEERICEREILICESN TS 7208, FHBAETREERF DS
ASBEBRPIHTEL, EFELALHEES ZOERNBEES N

9. EROHEEEIE, BERFOFEFILICEEY TH 7205, ZOPHREBICLVTLEETH 572, TOFEE
BHBD, BEHFEL-HELHML, Bl OMBHIOSTHEZREME L. ZOKER, 77 AHEHE
BI6HRIZE < DEHITH L TCREHZFE o 7245, 77 LABHAEHE S BROFHBEEE I KL 5772, 51, Th
5075 AEHREOR IR LEOVEEEFOIMEROHEE TIREEHETEZVERIFELL.
BT I B R R L EREER PO MEZOM L 2L AT NTT 7 ABBRRTH L Z 00 o 1.
100 BEERBOKERLY, 77 2BEREEICE VAR L 8D 5 N7z minocyclin F 721 piperacillin %, i ®
LB VAT @ ampicillin 12X 2 72 & 2 5, minocyclin TMOMBEBER TH T NICHERBEDREHODL I LATE
oo L Lads, ZOBAEFERIINT TIRENEQEL7. £22TC, REARTH S Wilson &
ampicillin % & CHEBE & 2 BELE LR, BEEER OBMEDERIIZITREIIHIETE .

# 3% PLBEKOD/-ODEEH B X RS M

BRI L D7 7 L) T ADRREIERE LT, BEEBICL>THELRLY 2~ POORILARER
B & T A RENR LR TELFETHH IR E 1 BIIBVTHLZ, REIIBWTRE, Z0%
FRERIIBOTRELLEY PLB R 2H, $EHELHD LD, MESRSD L ORI HRFOTREN
DEBEHEMIRF LA, 9, BLIECBN TR, EAHBHAOBBETRTL, F2HTEEREERO
PLB R AT SRR RO L ODEREMHOBBIIOWTHELAL. 85612, EIHMIBVTI, EFF
B ORERBBEEN AT PLB BRI RITTRE LR~ ChoDBRED LI, AFRIIEE77 VTV R
OEHWFERBDOHER L FIMIOWTREL,

H1E EREEREMOKRE

Ty L) TUADE (EH) »LOPLBEEE, BHY KiosTHLOTHRESRL. 20%, HER,
Pieper - Zimmer'%?), Zimmer- Pieper'®- 167169 35 ¥ 1F Koch®? 512 & o TAFEEENT &, WIhoBfses, £H
%%Eﬂﬂ&bf,ﬂ%%ﬁu;%%%%ﬁ&%%if%:t%ﬁ@tfﬁ&bhté@f%én::%u,%
1 BE2HTRLAL I, BEEBHEDY 2 — P2 ORILAERICBITS PLBERAELTRLZ,ENS
HHEVI RIS, ROERPTho/ Thbh, EREHOMEILERA, & 5HICPLBBRICKITTHE
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WAEEREWEB LY I VEOBEICOWTHANL.
1. EofsEdL

19224E4- Knudson™ #%, HEMEIEIE, #, BRXBLIUOKTER LM T VBT OEBEHEF (asymbiotic ger-
mination) IZHE LTLk, S OUGPHREEN, TOFERT VERIIBITIBFRFEOLRE 27
—75, Tsukamoto &8 13, RFEHTFOEBEH O L Y I, TROKEEEESHEE TH % Hyponex® (N:
P,0s: K,0=7: 6: 19, The Hyponex Company, Inc., Coplex, Ohio) % FI\v> Z #LIZ sucrose & agar % fil 2 7= {E 5% i
(Kyoto solution) #32IE L 7=, Z0f%, I ORHIZOWTid Kano™ 0L o TH LRI SR, S 5ICEEERD
HARBEME LTHHVSNTEBBI0LI0  REid, #5184 2 B TRV MS B o B IE MUK % fiE L
3% BT, = Kyoto solution @ Hyponex #E % 3. 5g/1 & L, & 5l inositol 100 ppm, nicotinic acid 1ppm,
thiamine-HCI 1ppm, sucrose 2.0% 3 & U agar 1.0% %M L7354 (BAT, & O%E#h % B2 Hyponex 35 # & I
B) w AV, BEERICBTS PLBEBICOWT, MSEME B L

ML LTHE

Phal. amabilis ZRMHE (5 ~ 6 EERR) ORERDP S, MMES 2 ~ S WETE L -7EE £ AL TEBIHER
L7z HEFOFE REEE BRI HFEBLCEBICOWTIREZESIH 1BELREEE L. Thonfl
EH FEMICHEMNHE, 28°C, 16H B & G00lux) DG T THRELL.

2 ~3H BB, EEFOMEISEE LV 2~ POREERHC~2.5m) 2 &L VD ELE. Zh
LNEE, AMEANTERABRB LAY v —LORT, HIB, PR L OERBICD S0, 861, £hb
FHRRROBST2E5L, 1 Ao 6EF 2/ 2B, EEFORES I 6~8mm FHEL IR, ERD
POSTRRICER L. TROOER %, MESHICME@E T LI LT 028 I8 E SRR

R RO E LTIE, 4815425 C/R L7 MS 5# & Hyponex 55# (Hyponex (N: P,O5: K,0=7:6: 19}
3. 5g/1, inositol 100 ppm, nicotinic acid 1ppm, thiamine*HCI 1ppm, sucrose 2.0%, agar 1 0%) 2 27z, %B, ™
B & & b2 NAA 1ppm, adenine 10ppm, 3 & U8 BA 10ppm %3N L7, FHEERE, 25°C, 16BEM H & (500
lux) DEBET Tk o7z

Bw R

RSy ABOERICBIIALPLBEREFRA L, MSEH T, HHLPRBIrOLEMLAERFOEREN
20% & 5 %) PLB % B L 722355 34 5 DHER 1L PLB ¥R L 2D o /2. THICH LT, Hyponex 31l 5B
WU, SeimEh, ol REAOZEROENEN, 12.5%, 20.0%3B L 17.0%A5PLB 2R L. 2

Table 21. Comparison between MS medium and Hyponex medium in PLB formation on leaf segments
of shoot from flower-stalk cuttings.

Per cent No. of PLB per t
No. of 0. O per segmen
Medium segments ‘?V?{ghmf,?‘tg
cultured (%) Mean (Range)
Murashige & Skoog
medium (1962) 60 8.3 1.4 GB-1)
Hyponex medium* 120 16.7 3.7 9-1)

* 3 5g/l Hyponex (N: P,0Os: K,0=7: 6: 19), 100ppm inositol, 1ppm nicotinic acid, 1ppm thiamine - HCI,
2.0% sucrose, 1.0% agar.

Both media contained 1ppm NAA, 10ppm adenine, and 10ppm BA.

Leaf segments were cultured at 25°C with a 16-h light (500 lux).

Data were recorded 5 months after cuiture.
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& LTHh2DE, Hyponex 3Tl MS MO 24512572516 7% D PLB EBEMBE L. 72, PLB2H
B L% 70 DOPLBHIZDOWTY, MSE#THDL. 4812 H -~ Hyponex ¥5#b Tix3. T & Eh o 7o (5521%K).
2. adenine, NAA $ X U'BA OFE

LB HRIC KT B adenine D F 1 — AR ICEERIME X LTV 525, Nitsch-Nitsch®™ 1%, Plumbago O i segment
D in vitro BRI BWC, REFHHANTT 5 adenine ¥4 A = L OBEMHRERHOTBH. £ TH
IHTIE, Hyponex B#biC& M T\ 5 adenine 45, 77 b/ TV RAOERFRICBITS PLBBERICE ) 8t
BATT IOV TRE Lz, £72, BIE T, NAA BLIUBA OR#EREOHMEROMF LT 2o TWRWVD
T, TSI DOWTHHE L.

MEE L UHE

FETHWFBOMB»SEELHML, EEEROFIEOTEICE LTI R o7. TREERRICHW
B OERE L ERIEREERICE T NS adenine DB E A 57212, NAA 1ppm % & 1 Hyponex #2112,
(1) adenine 10ppm, (2)BA 10ppm, (3)adenine 10ppm-+BA 10ppm % ¥ikiIN L 7= &g % 7. $72, (3)fic,
adenine # MR T, BAME% 2 5~10ppm & LAREMICOWTIRE L2, 51, adenine % 10~40ppm 12
B 736 O BABE L OREICOWTHE L.

12, adenine 10ppm % & ¢ Hyponex 85312, NAA & BA 24 O CHA®THRML, PLB ERICHT
DRI OVTHA . RS A AR, BEFERICEBR IR TS PLB 2R&E L.

wm R

(1) adenine D%HE

ER2FRITR LAz L DI, HBER BT S PLBIRER, adenine & BA 2RI L Q)0 TL6. 7% L % 1,
adenine &M L 2%\ BA 2213 DQ)DIEHMTIE8 9% LT L7z, % B, adenine B TiE PLB OB IEL o
Y (RS WA

Table 22.  Effect of adenine on the formation of PLB in leaf segments of shoot from flower-stalk cuttings

in vitro.
Per cent No. of PLB per t
. No. of 0. 0 per segmen
Pl goh sogheris s

cultured (%) Mean (Range)

10ppm adenine 9 0 - -
10ppm BA 920 8.9 3.4 (7-1
10ppmy adenie 90 16.7 42 14-1)

Hyponex medium was used as basal medium. Besides adenine and/or BA, 1ppm NAA was commonly
added into medim.
Leaf segments were cultured at 25°C with a 16-h light.

BIRDFERDY, HFBRITRLAKRICBW RSN, $4b b, adenine &N L 2354, PLB B
T L7 $72, adenine ML AW TBARE L TIF5 L, PLBEEZEIZET L, BA2 S5ppm Tl PLB ¥
PARELE N (B iRP A

RIZ, adenine DRI DB R FAIAER, WHLEED adenine 13 PLB B Pl L7z, $ 4 b b, adenine
10ppm & BA 10ppm C PLB Fm A b %55 <, adenine DA %20% 7213 0ppm ICH D 72 A, FhEFh



Table 23.  Effect of adenine and BA on the formation of PLB in leaf segments of shoot from flower-stalk

cuttings.
No. of Per cent :
Adenine BA leaf leaves No. of PLB per segment
(ppm) (ppm) segments with PLB
cultured (%) Mean (Range)
10 10 30 13.3 1.5 @B-1
0 10 30 10.0 1.7 3-1)
0 5 30 3.3 1.0 (---)
0 2.5 30 0 - -

Hyponex medium supplemented with 1ppm NAA was used as basal medium.
Leaf segments were cultured at 25°C with a 16-h light.

Table 24. Effect of adenine and BA on the formation of PLB in leaf segments of shoot from flower-stalk

cuttings.
. Per cent No. of PLB per segment
Moo B semars s ki
cultured (%) Mean (Range)
10 60 8.3 1.8 @3-1
0 15 90 13.3 3.4 (7-1)
10 0 90 0 - -
10 10 60 23.3 3.6 @8-1)
20 0 60 0 - -
20 1 60 1.7 1.0 (---)
20 5 60 5.0 1.7 3B-1
20 10 60 1.7 2.0 (-—-)
40 0 60 0 - -
40 1 60 1.7 2.0 (~—=)
40 5 60 3.3 2.0 B-1
40 10 60 1.7 11.0 (===

Hyponex medium supplemented with 1ppm NAA was used as basal medium.
Leaf segments were cultured at 25°C with a 16-h light.

L7%EHfl e ns: (B5245K). £7:, adenine WELHOCBARE 2R T 24725483, PLB BHREREL
Bolz. =75, adenine %ML ZVEE R, HRROMFE L FBIC PLB RRKIMET L2, Zo0i4, BAR
FE% 15ppm (2F % TS, adenine 10ppm & BA 10ppm #H AR A ICH~, PLB R Er -7 T/,
-3 PLB #43, adenine #2EEAS 10ppm D & E{ b Eh o 72,
(2) NAA LU BADDR

NAA & BA 24 ORETHEE/GE, BRERICBITS PLBEREBEBRISRLAEBITHE. &
%V PLB 2R IX, NAA Oppm, BA 10ppm O35#1T25 0%, kT NAA 1ppm, BA 10ppm D21. 8% T - 7-.
LA L, NAAZS10ppm 1% % &, BA @ Sppm % 7:id 10ppm & DH AT PLB R ASHIG] S 7z, NAA B
230 7212 1ppm T, BABREA0 F/435ppm D& X PLBHEKIEESL RO LN Lh o7,

33 PLB %213, NAA Oppm, BA Sppm Tt b % <, kV>C NAA 1ppm, BA 10ppm DX TH A - 7.
3. inositol, nicotinic acid # &£ Uf thiamine D&#E

FEH A O Hyponex #1213, MSHMi L MIZEHOL Y I VESET ATV S, 7V OBTFHRFD 2



Table 25. Effect of NAA and BA on the formation of PLB in leaf segments of shoot from flower-stalk

cuttings.
Per cent No. of PLB . t
No. of 0. O per segmen
oo oo i with LB
cultured (9%) Mean (Range)
32 0 - -
0 32 0 - -
32 9.4 4.7 8-3)
10 32 25.0 2.5 6-1)
0 32 0 - -
1 1 32 0 - -
5 32 15.6 2.2 4-1
10 32 21.8 3.6 7-1)
32 0 - -
1 32 31 1.0 (---)
10
32 0 - -
10 32 0 - -

Hyponex medium supplemented with 10ppm adenine was used as basal medium.
Leaf segments were cultured at 25°C with a 16-h light.

EERERED D 20T, TRETRES I VEOHREIRE STV, BHERCSCTEICE TR
% Z 5% PLB BRIC AT HBII OV TR NBFRIE 2. R 1L EHTH U oMbz 0isb,
Hyponex B#iZEINBHE S I VEIZODWTEDLER TR L TBLENH S, ZITRETRIDOHIILD
VTHRE L7 |

MRE L CHE

H2HE {1 HEFICHE - Rl 2 LTI LRBERORFFEFT LR O Y 2 — P2 ER TR
L7z WS U7-SERREae FRE#13, Hyponex ¥E#b4 %, inositol, nicotinic acid, thiamine HCI % %N F BT
BrE Lz 3EEoE e, WRELTING 3BENOY Y I VTS Hyponex i %l 72, 4B, TT
DEEHIZ 1%, NAA 1ppm, adenine 10ppm 3 & U8 BA 10ppm % RN L7z,

O OR

BEHMICBITAEEIES A ARO, AR O PLB EERES L U PLB % $265%IZR L7z, inositol, nicoti-
nic acid 38 & UF thiamine HCl @ 5 %, 12T b EAEE A SO NI5E, WHRIRICHNPLB BESIEET L2

Table 26. Effect of removal of vitamines from complete Hyponex medium on the formation of PLB in
leaf segments.

No. of Per cent No. of PLB per segment
Vitamine removed segments ‘iggnf,?‘tg

cultured (%) Mean (Range)
Complete medium* 60 18.3 2.7 11-1)
—inositol 60 11.7 33 (8-1)
—nicotinic acid 60 5.0 5.3 (11-1)
—thiamine - HCI 60 6.7 1.8 (2-1)

* Hyponex medium supplemented with 1ppm NAA, 10ppm adenine, and 10ppm BA.
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ZM3 %, nicotinic acid %% L7234, PLB MEEIIRE LK<, BV thiamine  HCI BEEH TR o 72 #&
FHLATXTOE Y 3 VEXEOHERE]TIE, PLBEEFEIXI8 3% TH -7z, —F, FHPLB HITDOWTIE,
A A S nicotinic acid Z BV TR S/
4. WEYMERBHVEREOLE

77V TV ADERERICBVTIE, RBHEEED BA % adenine #*PLB R ¥ RE T A EH L RS
5 (REi2E). L»L%AS, PLBIEHEOE 1E# S /2854 T PLB ERII20%FIRICL & E o7 W
A AAL 2 RF—=F T VRSO TERLLR, TRt T RVEBICBH LSS, =V VY ORER
R ARE BNz E VI HEDNH B0, 75 L) 7Y 2084, PLBEEEMEVOE, BRERIEERE
WHEOHETICEREBPN L Z L ICHENSH L 0EZOLNLDTIORERI L.

HHRB LUFZE

BRI, (Phal Mount KaalaX Phal. Terri Cook) X Phal. Mount Kaala (5 44k OB S, /MEAS3 ~
ST LAEZ LR L. o DMEELHE - AR, EEF% coconut water 20% (viv) 2N L 7= VW
R ICHER T, 25°C, 16BEM H & G00lux) TR L7z, BBIEEFOWFI2 ~IMOELRBAEC/RST
FERTHIL. ShoDFER %, NAA 1ppm, adenine 10ppm B & UF BA 10ppm % #5501 L 7> Hyponex ¥5#1 T,
1, 2, 4 BLXUSBHRAEL, ZDH%NAA, adenine BLUBAY*F T2 VEMICBE L 28, EHHEFRI
25°C, 16B:[ B £ G00lux) DEET TIT% o 72,

w B

£ RS (NAA 1ppm, adenine 10 ppm, BA 10ppm) DOFET CHEBIM (1 703 2:580) R LRI
A RRGYEERIS BT 5L, @PLBEBR Laho7 (8B21FK). hoo¥EFOL IR, BHEE,
Bl BEYEEFIIEALBREEL I E LML Lrl, ERFAMSME+SUERTHAMEEL, &
TINSEHC R U228 i3, SHEMIEFRE L2 b DN, PLBERERZLTIEE o742 T4, EEAENY
U ELEH TR LG4, SEMEELSE LR U PLBERETH 72, FHPLB Hud, 48
PSR 5. 2 E L S o 7.

Table 27. Effect of duration exposing leaf segments to plant growth substances on the formation of

PLB.
Duration of No. of Per cent No. of PLB per segment
treatment segments éztgﬁngxitg
(week) cultured (%) Mean (Range)
1 30 0 - -
2 30 0 - -
4 30 20.0 5.2 12-1
8 30 16.7 3.8 (8-1
Continuous* 30 16.7 2.4 (4-1)

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, and then replanted to hormone-free Hyponex media as indicated. Segments were
incubated for 20 weeks.

* No replanting until the end of incubation.

5. HOBREOEE
Vanda HETERERIZBWTIE, —EBRK E N7z PLB ORIELRE LB BETAZ L1 - TRE
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ENDEVIHENDH AU, Hyponex BEHIZ I sucrose 2. 0% A5 Z SN THB Y, TR OBEHEH B b ¥ 1B AE
I B, ZITHE, FAERITOEDOFAEL PLB MR & DBRICOWTHA~AL.

HHE L UFE

METHOZFEROME 2 SIEZEL R L, EBRICER L. REFOFRE, BROFIES & OBRLL LA
HICH U TIT e o7z BEEMEER ORFEN 2 ~3MOELRB SR CREBHEL VER 2HRMLL. .2
NS DOFF %, NAA 1ppm, adenine 10ppm 8 & OF BA 10ppm % ¥R L 7- Hyponex ¥:#1C 1, 2, 4 B L 8B
FRLR, BEEELCRAEBICBREL. 28, BRARREefMLBL CHELAROEHT CIT2 o7
w R

B (sucrose 2.0%) OFET T, 1 ~ 4 BHEERL, SBRNEMICBE LR Tk, PLBERIECEDS
Nipdoiz, Tz, BERRIC 8 EMOREEE, FERMEHICHBAL T PLB B3 3% & Eh o7z, ZhiCH
LT, @Rl tsBlC, BOFETTHELERE, 13 3% RO PLBBRFRR LA (H28K).

Table 28. Effect of duration exposing leaf segments to sucrose on the formation of PLB.

At ‘ No. ‘of Per cent No. of PLB per :
Dtgézggreln(t)f leaf segments 0. O per segment
(week) segments with PLB
wee cultured (%) Mean (Range)
1 30 0 - _
2 30 0 - -
4 30 0 - -
8 30 3.3 2.0 (==2)
Continuous* 30 13.3 2.4 12-1)

Leaf segments were cultured on Hyponex medium (which contained sucrose 2.0%) supplemented with
1ppm NAA, 10ppm adenine, and 10ppm BA, and then replanted to the sucrosefree media as indicated.
Segments were incubated for 20 weeks.

* No replanting until the end of incubation.

F2H FEHROPLBREICKHT ZTEEEEIFOSRM

B2EEIMTH/ALLIE, 77 L/ TV AQEEERICBVTIE, BFEOHERYED B 79I coconut
water’0- 125,150 2018 % o> A S FRHIYRT8 20,6168, 110) ey (RIS T A, BEERICL Ty a— FEHET
BLIETRIEINODOTMIILETH S, Lo, IOV a— bOESESEROME LT HHBEIE, =
o OWEEMAS PLB RIS RIZTHEEER L2 T2 o %W,

TEERBRHOERENSMG (RECEE) 1, TERFOREIRNEXMT AL 2B 2HE1HTATE
BERBSHSRLNE, BETSHV 2 — PO, £EM, BEN, SBNCRRLIEFEILNE. T
ST T, BRIZEDFEONEERFEMYHOLNVDPELL, BRICER OBEEIELT LI LR T
WER, ZnIEE T L) TYVADERERICOSH T ATEEENDH .

PDED LS BEPL, AR, EXHRROEHEG FHoEE SUERAGDHR, ¥
coconut water) & REERBISGM (RE, HE, BE) 25, RO¥ERERTOPLBEEICIFEE*5 L 50T
D EEZ, TOMFRELE.

1. BHoFg
N B OB DRSS PLB R IS A 2 S IZ DWW TS 1 TR LA, S 2T, (EZERRD
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B ofE (BA 2 EDEMWIZOVTHRE) 25, BEREBILL>THONA Y 2 — M2 ST L ¥ 08;
RICBITSH PLBRRICOEE R RITTH LS DR~

b L UHE

Phal. amabilis ZIMERE (5 ~ 6 £4%K) OBIERED S, NMEA 2 ~ SEWBIE L 2B % IR U CTEERICHR
L7z, EROWE, REFIEB L CHEMATHFBEIIOWTIEREHERKE L, TALDHER %, BA (25,
5. 0ppm) %7212 coconut water (20%v/v) DURINE 72 BRI ORI 72, B, FEAEHE LT,
VW 354 & Hyponex 356 ¥ ¥ I VHE R\ 755 (Hyponex 3. 5g/l, sucrose 3.0%, agar 1.0%) #H\W 7=,
R EME, 28°C, 16HFE HE G00hx) & L7z,

FARIBZIC, BBELAY2a— M1 ~3HOELRRAL TV 2o 0K ERAEOKIRE, il %
WD 3T, 6~8mmFHDOER % 1 EPLTWML, ZhoHDEREFA—-ORH, THbbEET,
PLB R F# & 525 & 17> NAA 1ppm, adenine 10ppm 35 & OF BA 10ppm % #&50 L 7= Hyponex B 21T,
25°C, 168%[ B & (G00lux) D&M T CRRE L.

w =R

BRI BT BERAEER ORFEORFH B L CERRBONM L HE29RITR L. B/ 2 BoERE#
KBWT, BABRESBWIESHFRIEI ), $AHEFRSCRZLEOTHREIRD L2, —EHHA
OFERIIWMLz. $hbb, plastchron 138 % o 7.

Table 29. Effect of culture media and BA on the growth of lateral buds in flower-stalk cuttings cultured

n vitro.
Per cent buds Shoot growth

Medium (p%ﬁl) growing into remaining . Av. leaf
Shoot Flower-stalk dormant of leaf length

(%) (cm)

(%) (%)

) 0 59 0 41 1.4 2.1

Ve gnd Went 55 83 7 10 2.1 1.7

5.0 89 7 4 2.3 1.7

0 55 0 45 1.6 2.0

Hyponex* 2.5 88 0 12 2.0 1.8

5.0 95 0 5 2.5 1.6

flower-stalk cutting were cultured at 28°C with a 16-h light (500 lux) for 90 days.
* Hyponex medium without vitamines (Hyponex (N: P,O5: K,0=7:6: 19) 3.5g/l, sucrose 3.09, agar
1.0%).

RHESHAROEEERIIBITAPLBER YA B &, BARME <12 5ppm IR0 CERE S NEZER 2
LKLY a— FOER T, BEMOL DI~ PLB BEESE S 7. BA D5 ) IZ coconut water
20% (viv) TR L 2B TH SN T, PLBERFIE S SICE %Y, T PLB L7 (430
). %B, PLBEBICH T 5 HREH OMBIIEE Tidhd 57205, &S5y PLB B EIE, coconut water
20% %R L7 VW B TR O R/, FHPLB BRICDOWTH S &, BASppm %I L7 VW 553075, 218 & &
bEh o1
2. WEMERBHYEOXE

HEHERICBITD PLB A, MWHIEE LTOEEB 201054 ) BERBHFORHICE TS BA K



Table 30. Effect of culture media and additives used for flower-stalk on the subsequent formation of
PLB in leaf segments.

Flower-stalk I\Iloéafof srsgrm%erllrg No. of PLB per segment
culture medium segments with PLB
cultured (%) Mean (Range)
VW#+BA 0 ppm 120 7.5 3.0 (9-1)
VW +BA 2.5ppm 120 15.8 4.3 16-1)
VW +BA 5.0ppm 120 18.3 5.2 (26-1)
VW +CW 20% (v/v) 120 35.8 3.6 (9-1
Hyponex**+BA 0 ppm 120 1.7 4.5 (5-4)
Hyponex +BA 2.5ppm 120 1.7 3.0 (5-1)
Hyponex +BA 5.0ppm 120 26.7 3.9 16-1)
Hyponex +CW 20% (v/v) 120 30.0 4.8 22-1)

Flower-stalk cuttings were cultured at 28°C with a 16-h light (500 hux).

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (500 lux).

* Vacin and Went medium (1949)
** See footnotes of Table 29.

LoTHEEI A LERETRL., O, BEEEE~OEYERRAGWEOTRMAY 2 -+ D
EOBARLTEOATWHELREL TS, 2 TH, BESEBROBMISEMT S 2, 30LERSBWED,
BOFEFHERICBITH PLB BRI RITTHE &~

s LA

LB, 77V T ARMM (Phal. White Falcon X Phal. Persistent; 3 4E4#%) OBATERRD & /MEA 3
~SEEBAAE L7 BRI L, HR L. ChoofLE2HE - KWK, EXERZE. VW OFEERHIC BA,
zeatin 33 X U°NAA % 0.01~10. Oppm DEETENAFREMTRML AR THEER Z B L BOAV 2 —
PSR FRIL. IS DR %, NAA 1ppm, adenine 10 ppm B & UF BA 10ppm % ¥%1 L 7= Hyponex ¥
WTHEERE L. A ds, TEIERERE, BRI E B, 25°C, 16BFHHE Q00lux) OFMT Tk o7

w R

BRSHABOERERICBITS PLB R 2 H3IRIOR L. EEREEHICERBHWE LIRM LRV
&, BERZER O PLB WIREEIL6. 7% L&A o 7o TEREREEL~ D BA DI, PLBEEREZEO:. 0%
4, BA DEEHE VT E PLB AEERIZE <%V, 10 Oppm Ti320%2E L 7. zeatin i3 0.01~1.Oppm DT
PLB Bl BRI TdH 5 7225, 10. Oppm iZHHIBITH o7z, —F, NAA X, PLBIEHICH L TR, &L
HHGITH 72,

g PLB $id, 13120 & PLB BHATE® H 7 NAA 10ppm IME CTI8M@ L B b Sh o7z, BA /i
zeatin 2R L 72354, P PLB Hud 1 ~3. 0T, WEBRICH~HEREIRD -7k,
3. coconut water & L UFEDOFE

TEEHEFRHE B 1T coconut water X iFINT B &, HOBEFFEIIBITH PLBEREIE I -4 (KE1H). %
ST, REICBWTIIHE L OIEE D coconut water % fEERFRRHEHICIRML, #1660 PLBEEICH T H5E
YERE L, B, EEEREEHITEIL 7 sucrose DRBBIIOVWTHIRHEL .

HRE L UHE

BIETHV b DL EROMB» AL L RIL, EBRICHLL EEFORE, HEOFIRLRIRICHEL T



Table 31.  Effect of BA, zeatin, and NAA in flower-stalk culture media on the subsequent formation of
PLB in leaf segments.

. No. of Per cent No. of PLB per
pla%ts gn %Z;h leaf segments 0. O per segment
su (ppm) segments with PLB
cultured (%) Mean (Range)
0.01 30 3.3 1.0 (-2
BA 0.1 30 10.0 2.3 3-1)
1.0 30 16.7 3.0 6-1
10.0 30 20.0 2.5 6-1)
0.01 30 6.7 3.0 (5-1)
Jeatin 0.1 30 13.3 2.0 4-1
1.0 30 10.0 2.0 3-1)
10.0 30 3.3 1.0 (=--)
0.01 30 6.7 2.0 3-1
0.1 30 3.3 1.0 (=--)
NAA 1.0 30 0 - -
10.0 30 33 18.0 (-2
cont.* 30 6.7 2.0 3-1)

* Flower-stalk cuttings were cultured at 25°C with a 16-h light (900 lux) on Vacin and Went medium
(1949).

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (900 lux). )

Tl odz. VW DIEREEMIC, coconut water (1 ~30%, viv) /it sucrose (1~ 8%) %L 7-35#ics
WO, TEER B LA %8, coconut water BT HITIZ, sucrose 20% %R 7z, EER DRFOREIC
doTHELNLY - b POHEHNZIRELL, NAA 1ppm, adenine 10ppm 3 & UF BA 10ppm % ¥51 L 7> Hyponex
B TR U7, TEERER, BEREROSESMFEIEICE .

w R

RS A ABROREEER BT S PLBEE 2 £32R B LUEBZRICTR L. BRI, coconut water (3,
BES L2 NTORET, FHERIIBITS PLBBEEERLZEO. ZOW4E, coconut water 20%¥RINK T b

Table 32. Effect of coconut water in flower-stalk culture media on the subsequent formation of PLB in
leaf segments.

) No. of Per cent No. of PLB per

Cocog(;ﬁa\;vater leaf segments 0. 0 per segment
(%) segments with PLB

° cultured (%) Mean (Range)

30 6.7 2.0 (3-1)

1 30 23.3 3.6 (10-1)

10 30 20.0 1.5 (2-1)

20 30 26.7 34 (6-1)

30 30 13.3 2.3 (4-1)

Flower-stalk cuttings were cultured on VW medium (2% sucrose) supplemented with coconut water as
indicated, at 25°C with a 16-h light (900 lux).

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (900 lux).



# PLB R (26.7%) 56 h7z ($32%K).
—7, sucrose ® 1 F 713 2 %X D PLB KX ZNEN10%T, 4 7213 8 %BDBEIRED sucrose Tid PLB
TR IR T L7z, 3 PLB Uk, sucrose 1% T8 OA L b E 0o 72 (H33FK).

Table 33. Effect of sucrose concentration in flower-stalk culture media on the subsequent formation of
PLB in leaf segments.

) No. of Per cent ‘

Sggrrlgrsle loaf segments No. of PLB per segment

(%) segments with PLB

° cultured (%) Mean (Range)
1 30 10.0 8.0 14-2)
2 30 10.0 2.0 (4-1)
4 30 3.3 1.0 (===)
8 30 5.6 1.0 (-=-)

Sucrose concentration in VW medium for flower-stalk cutting was modified as indicated. Flower-stalk
was cultured at 25°C with a 16-h light (900 lux).

Leaf segments were incubated on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (900 lux).

4., BEOYE

Zimmer - Pieper!® 1671890 13 7 7 L ) 7Y ADFEEDN S Y Mo ZRFOAEHER L THHEWEHE, ThboE
YKL TREEROME Y L, SOBNEe, EERFOBREML LT, 28MI 26°C T, Z0#%ix22°CH
BiCRRTAZERHRLTVES. LA LRAS, H5H IR OBERENROSGERLRIZBITS PLB 354
B 2 5 8 pORFITF R o T\, FITRETH, EERRROBREDY, ROEAERIIBIT2
PLB B ic RS+ R R .

s SR

Phal. amabilis ZAMERE (G~64E4RR) OBRTEMD b, AMEANT2 ~ 5 ERHTE L 2fEZ & SR L TEREICHHL
7o EEFOWY, BETES L UERICOVTE, $258 16 1 ELRAKE L BER ZHBICET T2
%, 20°, 25° BLU28°C DEIERE, 168 B E (G00lux) D4 THER L. 158 %, MFHROY 2— >
LEEE HIRELL, 25°C, 16B¥ME B (G00lux) THAE L7z, %, ZEAHREICE, NAA lppm, adenine 10ppm B
X U°BA 10ppm #h0 L 7= Hyponex 35 % B\ 72, $ 72, BHED Phal. aphrodite % 3K L7z AR OER S H ¥
Tk o7z,

®w =R

SIBETORERRIC L o TEO NI, 25°C TR LGS, WTN$20% Lo PLBEEERL
7o (45343%). %5, FHPLBHUE, 25°C CHEEMB 21T o THONALEN T ML KIS o7 FED
Phal. aphrodite % T, B/ BRBETHERER T2V, BONLHR % 25°C THE LR, amabilis FK
HWRETORE LR, WD BT PLB EEEAE 6 e (8355,
5. BEBSLIURBEOLE

BERRCHTAIFRLBLT, BREHFHL LTSALHERPREIFRBECL>TRRTY
BBNUTN0L) g HECHEN, HEEENOBRFORTHMEETAZ LB 2EEIHTHL Y
L7 RETH, BREOHE LR, EEEERORRPLRED, HROERERITBITS PLBERICRIE
KR 7 VAN
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Table 34.  Effect of temperature during flower-stalk cutting culture on the subsequent formation of PLB
in leaf segments.

No. of Per cent No. of PLB per segment
Temperature leaf segments
0°C) segments with PLB
cultured (%) Mean (Range)
28 60 21.7 3.7 (9-1)
25 60 23.3 54 17-1)
20 60 21.7 2.8 (6-1)

Flower-stalk cuttings were cultured on VW +coconut water 20% (v/v) medium, with a 16-h light
(500 lux).

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (500 lux).

Table 35. Effect of temperaure during flower-stalk cutting culture on the subsequent formation of PLB
in leaf segments.

No. of Per cent No. of P :
Temperature leaf segments 0 of PLB per segment
Q) segments with PLB
cultured (%) Mean (Range)
28 36 30.6 3.6 11-1)
25 36 36.1 1.8 (6-1)
20 36 27.8 5.6 (15-3)

Species used was Phalaenopsis aphrodite (native to Taiwan).
Flower-stalk cuttings were cultured on VW< coconut water 20% (v/v) medium, with a 16-h light
(500 lux).

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (500 lux).

MBS UHE

EBTIE, RH2ETHA LA S O LR UK (Phal. White Falcon X Phal. Persistent) O BIERE % V2 7=,
TR OWHE, FEPEBLUEBIIOWTE, F2HIFEEME L IS O 25 ICHM T,
25°C, 8, 168 L U2RM DAL BE (00lux) THHEL 72, $/2, HEBREBOBEORE A AHERIZBWTIH,
900, 440, 3008 &L TF180ux DFEET (25°C, 6B HR) THRERFER L. BEFOWEIS 2 ~3K
DELRB S/ 2 — FORE LB TER ERIL, NAA 1ppm, adenine 10ppm 3 & U BA 10ppm % 7%
L7 Hyponex $5#i T3 L7, &b, BRERIFOSRSME, 25°C, 168 AE (900lux) & L7z,

w 2

TEERBROARIE, HOENERIIBITL PLBERII» 2 ) OB 52, bbb, BERELEA
(8BEH) TTH % o78E, BB (168FH) B X USERIER (4B5H) 1CH-~, 38310315 5 PLB A4S
il sz, FHPLB HUL, 16RFMBRTE THER L S0 o7 (536F).

—h, TEEREROBEI, BERETH S 000ux & DKL 25T, BEER O PLB HRICARTH » 7.
7, FHPLBROBEDETICE b 2o THWMLA (H37F).

COIEERPEROBBEOEIIHLC, $2HE 15 3H GEEHRIBTARFORTICRIFTREORE
DER) THoNL 2~ e HWTERLAZLZ S, AHEOKEIB SN (85385%).



Table 36. Effect of daylength during flower-stalk cutting culture on the subsequent formation of PLB in
leaf segments.

No. of Per cent No. of :
Daylength leaf segments o. of PLB per segment
(h) segments with PLB
cultured (%) Mean (Range)
8 30 6.7 2.0 (3-1
16 30 20.0 6.7 ai-uv
24 30 20.0 35 (8-1)

Flower-stalk cuttings were cultured on VW+coconut water 20% (v/v) medium, at 25°C.
Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (900 Jux).

Table 37. Effect of light intencity during flower-stalk cutting culture on the subsequent formation of
PLB in leaf segments.

o . No. of Per cent No. of PLB per segment
nght(lmtsnaty leaf S(?{%ngll,tlg

ux segments wil

cultured (%) Mean (Range)

900 48 14.6 2.0 (3-1

440 60 23.3 2.3 (5-1)

300 60 26.7 34 10-1)

180 60 38.3 ' 3.7 (16-1)

Flower-stalk cuttings were cultured on VW +coconut water 20% (v/v) medium, at 25°C with a 16-h
light.

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (900 hux).

Table 38. Effect of light intencity during flower-stalk cutting culture on the subsequent formation of
PLB in leaf segments.

No. of Per cent No. of PLB per
Light intencity leaf segments o0 per segment
(lux) segments with PLB
cultured (%) Mean (Range)
1600 30 16.6 3.8 (7-2)
650 30 20.0 2.3 “4-1
400 30 20.0 2.7 (5-2)
170 30 50.0 4.3 ©-1
0 30 0 - -

Flower-stalk cuttings were cultured on VW + coconut water 20% (v/v) medium, at 25°C with a 16-h

light.
Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,

and 10ppm BA, at 25°C with a 16-h light (1600 lux).

E3H EROEHRIES PLBEK
FWRBERICBITA PLB BRI, ke e LCOER $155 01047k ) LSRR OB # LR R &0
DB FIHIEAFHTHEHLPII L., ThLDTRTOERTZBU T, WAL, ABE1HOE



— 48 —
RPOBBEEZONLEBERAC T 2o TEL L LEDS, EAERICOVTIE PLBEREZFHLTE
LERAE S I o 7275 T, BEREH IOV TEAH 2B SV,

=, TRETEHEENRTNE 7 7 L/ 7Y ADEERED LREHRIT 0 Cn-Tid, BREICST
% PLB B ST 570010, BBREGOYERIRKALN TS, FITERICBVTI, EEHEROLME
F—EIC LT, BEEAICBITAPLBEREREHED L LV Bibh 5, BHERFOBEENALEOME 4 h
LIV O P ORE 21T % » 72,

1. BEOHE

W A TRENZ LI, REREBROSRER 2, BOENERICEITH PLBEERIIZITE A LEY
LanZ edbid ol —F, RAEEBOBEREEIIOVWTRE(AHTHS. I Tk, HERREOERE
T—REINLT, BoNnizd o~ M ORI LR ORBBIRE DT PLB R I TEEIC oW TR
MRs L OFE

Phal. amabilis R3CHERE (5 ~ 6 FAK) ORTERP S, AMEX2 ~ SEWEAMELTEELEBICH V. B3
HORE, FEFEB X CBHICOWCRE2EE 18 LEEFRE L, Shs OEER 2B 2%,
25°C %7243 28°C, 16B¥RI B & (G00hux) D&M T TR L. 158M%, MBEXTHESNIKFERDY 2 —
PSR R L, NAA 1ppm, adenine 10ppm 3 & UF BA 10ppm % #5001 L 7> Hyponex 5 (CHifHF, Zh 2
n25°C BLU28C (16FFEH B, 500lux) OMEHF T THEEL, PLBERICKITTSEREEOHE T L5 ER

’E’"ﬁ'&of: »
w R

25°C TORERRIZL o THBONSY 2 — FOEFIR, 25°C THRLA5E, PLBERFIE23. 3% Th -7
DI L, 28°C TiR10% &ET L7z T OBAOFHE PLB id, 25°C TH# L2HH T, 28°C DHa Ik
N2 HEL DS METH 572

—%, 28°C TORERBICL o THEONAY 2 — P OYER L, 25°C THER L4, PLBBEHIE21.7%T
otz ThxL, ZOHRF % 28°CTHEETLE, PLBEEIER IR, -7 (B539K).

Table 39. Effect of incubation temperatures for flower-stalk cutting and leaf segments on the
subsequent formation of PLB in leaf segments.

Temperature (C) No. of Per cent No. of PLB per segment
leaf se%lmgrll‘té

Flower Leaf segments wit]

stalk segment cultured (%) Mean (Range)
28 60 0 - -

28
25 60 21.7 3.7 (9-1

95 28 60 10.0 2.5 (4-1)
25 60 23.3 54 a7-1

Flower-stalk cuttings were cultured on VW+-coconut water 20% (v/v) medium, with a 16-h light
(500 lux).

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (500 lux).

2. EWEHOFE
T L) T ADOERERIIBWTE, bR ICKRICERL TS, ZOWRIIEEDE
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A, T/ - VEOBLMEEZ SN TV EY. A CETERR TR o 2546  BaW I b
WEHT A I EABBRINTVEY, —F, catfleya TIE, HRLEEEGOBECHT 2MESEATS
DN ZZIIWETET7 2/ - VPADEES R ENTWEEN 35, 77 L) FYALDOWTRIDHE
OB . ZOWHERE SEH/2010, I I THRMAOFEERIRIME RS 7205, B 31
BEMRICT TR LA, 22T, HEREMOPDL DI, FHOERICL ) REYE OB~ OER % B
THIEERAT

MR B LR

BECHWZRBOME P SEE LRI UERICER LA EERORE, SROFHES L OBELEG LA
WCHL 7, EREERORFN2 ~INOELZRBASELBETERLRRLL. Cho0¥ER%, NAAL
ppm, adenine 10ppm, 3B & UFBA 10ppm % ¥R L 7> Hyponex $5#bCHERE L, 1, 2 B X V4 BIC 1 BOEET
BHOER, TRLLEFHLVEMA~OBEE VB LA MBE LT, EHOEF2TLbRVREOFII &
B, WHERIE, 25°C, 16KH B E 900ux) DEHT TIT R - 72.

w R

BRESHTABO, HRERIIBITHPLBEATEORIR L. EAL 1 2 2EMIC 1 BEOEETHL
WEEHLIC BB R K VIR L72E, RO PLB BRIV LIZ o7z B OBMEEES 48T 1 B
%o l%E, PLBEERRZRLET L., ChIITL, #RhoBHEL22IThbiho 24, PLB BERIE
33%EEFELIET L.

Table 40. Effect of replanting interval on the formatiqn of PLB in leaf segments.

No. of Per cent No. of PLB per t
Interval leaf segments o0 per segmen
(week) segments with PLB

cultured (%) Mean (Range)

1 30 33.3 3.8 (8-1)

2 30 36.7 3.1 (8-1)

4 30 26.7 4.6 (12-1)

No replanting 30 3.3 1.0 (~=-=)
Medium with 30 0 _ _

charcoal (2g/D)

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (900 lux).

3. EEAROROLE

5 URHEMETFOEEREFICBVT, BEABICHVIROEEI BT RFERLYEOERICKELEERS
ZBTEDHENTVAMRBSEID) “ngC, Ty L/ TYRAOENERR, RBREORELTRTAREA
WESIZY -V LAEHTIT 2o TE. 22T, EREHOROEEIBRENITHT 5 PLB BRICHEE
THEDTRRVWPEEZ, TORIIDWTHE L

MES LUFE

BIE TRV BREOME» SR 2 HRWML, ERICHRA LA, BEEREHEICE L TIT 2 o 72 BEEE
FDya— b 6ERE %2$REL LT NAA 1ppm, adenine 10ppm 35 & U8 BA 10ppm % i/ L 7> Hyponex 35 #b 12 HE 4}
P BERAERICE, ThITOEETHV T LAEROM, BRENIVERI VI VREZBTVIRAN
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TERLFx » 7EHY, BHOEHLIFTLLT, EROBRLT R/ 2B, TVIFIVDF+ » 7%
Horgaix, T~y FTEEL:. AERICE, IhITO18X180mm OREE L ix£%4 D, 21X200mm
OFERBE R, B3 15ml & L7z ¥, 25°C, 16BMAE 900ux) D&E4T Tk o7,

® B

BRI BITS PLB K IR, BERABRICHVEROBEICL > TR 272 (41%K). Thbb, ThiET
DFAZHROE L R T ale (FR) I, BROHHTHVD & PLBREEEINES 2, Va2 T
1338.9%, 7NIFANFr » TTIRAT 2%IEL. $72, T2ERICHBRBICBWVTEY PLB HZ %
prAE W A

Table 41. Effect of various plugs for culture vessel on the formation of PLB in leaf segments.

Nfé afof SPeeém ce%rg No. of PLB per segment
Type of plug segments with PLB

cultured (%) Mean (Range)
Rubber stopper 36 13.9 2.6 (3-1
Forming silicone
stopper 36 38.9 4.1 (8-1)
Aluminium foil 36 47.2 3.6 @21-1

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a 16-h light (900 lux).

4, BEDHOBLIBOZE

Zimmer- Pieper!66:167.168) 13 7 » L ) 7L ADFEWFRERIC L o THONPHEW X 2BV 2WTH &
HLEBLILITELT, ¥, OEh, BBIUEHBIIIIEL, ChLEZHEELTPLBZHETVE. OHE, B
B OBREFBEREEREANT L L0E 2006, BEAZTTREIIE,N, 20&HEFICBESNL &
NETCERETHRNTEALERERE, EHL TS COEMT T Ro7bDTdH Y, Zimmer:Pieper DHERES
LB ORI DVTIHARETH L. S TIEHIDHIEDWTHEN .

e L UHE

EERIE, 77 L 7Y ARHMERE (Phal. White Falcon X Phal. Persistent 3 & UF Phal. Enshyu) D BTEMR DS /s
TEAT3 ~SRBATE Lo B A ML, HE L/ ThoolZL@E, REH% [LER S, coconut water
20% (viv) TR L7c VW S5 TRERE L7z, TEER OB SME, 25°C, 168EM A& (180Mux) & L7z, BEEfbE
FOBEN2 ~3MOELREMSETBATREERAEL DR 2RI, NAA 1ppm, adenine 10ppm 8 £ U°
BA 10ppm % /0 L 7z Hyponex B #u(CHEfH (T 72, Th o e 850 1 ~ 8B 25°C R TICE S, 20%
BIRE QAT (168 B &, 900lux) IS8 L TRREME L. RIS, BWABEOREORERLTENLLDIC,
B L O - R 2 g 1, 2, 3 BI04 BMET CREL, Z0O% 900ux ¥ 7213 180lux DHJ
FiF (l6Brf H &) 2L, 3RO PLB BB Z R~

#w =R

39, BlOEBRIIBVT, #RA LA 2 REE 410, T OERMARC 2 B OLE %72 v2 O%ER
TR LAET, BbEV PLB ERSE S (B42F8). 2 BHU L OBMB 4174 - 22356 1%, PLBEK
BUIET L7z, EIYPLB i, @A Tt 2 BHAB TR S ED 5700, SEB TN & ORI
Tz,



Table 42.  Effect of duration of darkness after commencement of culturing on the formation of PLB in
leaf segments from two hybrids.

Duration No. of Per cent No. of PLB per segment
Hybrid* dar'lgrfless se oo t sgt%lrn Ie’rll,tg
gments wi
(week) cultured (%) Mean (Range)
0 30 10.0 1.7 3-1
A 1 30 13.3 3.0 6-1)
2 30 16.7 4.0 8-1)
3 30 13.3 2.8 4-1)
0 30 6.7 5.0 6-4
1 30 6.7 1.0 a-1
B 2 30 30.0 2.0 4-1)
4 30 20.0 2.2 4-1)
8 30 6.7 1.5 2-1)

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a light condition as indicated.
* A, White Falcon X Persistent; B, Enshyu.

RIZ, FERERMPONE E EUBGEOBENTEE R L2 5, BABBOBEIC, 2L, 22T
b2HMOBMBET R 2R T, HOIBWPLBBEEIE LN T OBE, BEAEBEELBNE VEE
Q00w 128 & 0 &, KAREE (180hwo) TIZR L TR T M L7212 5 45, PLB BRI R R o/ (4543
&).

Table 43. Effect of duration of darkness after commencement of culturing and light intencity after the
darkness on the formation of PLB in leaf segments.

g Light Per cent )

Dur;mon ing?? ity NloéafOf leay ﬁ S No. of PLB per segments

darkness er segments wit

(week) daal;r}lsss cultured l() 01‘/01)3 Mean (Range)
0 900 30 10.0 2.3 (5-1)
1 900 30 10.0 4.7 az-1)
2 900 30 16.7 3.8. (7-1)
3 900 30 10.0 1.0 (1-1
4 900 30 10.0 6.3 (8-4)
0 180 30 3.3 8.0 (---)
1 180 30 13.3 2.3 (5-1)
2 180 30 20.0 4.3 (6-2)
3 180 30 16.7 4.8 (8-3)
4 180 30 10.0 2.7 (6-1
In continuous
darkness 30 6.7 4.0 (7-1)

Flower-stalk cuttings were cultured on VW + coconut water 20% (v/v) medium, at 25°C with a 16-h
light (170 lux).

Leaf segments were. cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA, at 25°C with a light condition as indicated.
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PLB ¥ & LCHRES OMBEICEZCER SN, LA o 3BTREN 7D b o — 2% CHERIC
FEFIHEMLTWAI LD, FBEOBERIBW T DELBES L, EHEEICL > THESRD PLB A,
FU LA IBERALINL LEEN 7O b a—LeT2E2HY #H 5. LarLids, Foba-alk
W FAEERT v EFOREED | BEERTOICAVORED Zehs, RETBIIZEERISHS, 771/
T RADRERBEF BRSNS PLB X, 79 b a—ATidZ% {ARER (somatic embryo) & R D@ TH »
9.
SRR TR B A REBEBEII OV T, Steward 5B ORE LIRS < OBFFEA L SN T & 725 158.150 js
Konor - Nataraja®? 2 8 S 2 WMl 2 b b BERERIC BV TORERSERICHR SN D &) BERRV#H
Ex2fFhoTWA, I NIL, invitro THE &€ 7 Rananculus sceleratus DEHL I BWT, O RED» S A
WERERBHRENIZEVD) LD TH o7z, T Y RAEY TdH B Malaxis Paludosa \%, in vivo IZH5T, BRI
OFEWIICETIEEEULAREESE LEZ EMAMOGNTVABY, 77 L ) FLY ADEEEF TRONS
PLBH S, TNhOOBEEEFEHI, MELAMBICREENR TV R2REFIIRNPERICL > TRHAINL
LbOTHA).

R OEEERICL - TEONLPLB A AREREZEZONS. ZhIZO2WTREDEEND D,
PLBEBOER LFELATNOLATE. FRODIBLHAVLNEHRE A5 &, Knudson C 35y 8 117,118, 149,
152, 158) , Tuchiya i%ﬂﬁm' 160)’ MS ig:ﬁhﬂﬁfi), VW i%ﬂ;“v 48,63,73, 118,126, 129, 141) , Fonnesbeck j—%ﬂh%)’ ReinertMohr j%:
15072149 Vajrabhaya 3545159 38 & 0f Heller B #11%) % i 5. SO &) ICEBERBICAV ORI EIE T~
OREPWEZIL > TRR Y, EAERNEYH L EORMYPHEERNSMFL —ETE L. L2doT,
5 v OETERRIC BT H LB L PLB MEFLELG L RRTI2DBEHETHS .

DED L BEEMS, AETHYE 727 7L/ 7Y ADERBERICEIT S PLB RS UEROKEH L,
SEFMPEE L ) L8 LAEBMEM L LCUSH SN AYHEEBABEL TIT R o7z,

REEMEOFEITE, —#ic, EHIERRRE Oy White ¥ LICH~, EREERE @ MS i
WHETHLHEELNTVLDT, H1HEOHEERICBOTII MSEREIRA Lz T CIB~/810C, NAA,
adenine BL WBA %M L7 ORB THEAEHERT LI EICL > TPLBERSFHENL Z ENHEL P L
ot HIBROEBRICBVT, HHORBSERCHMEL, TEOKBEELE O Hyponex® & X—2 & L7
Hyponex 54145, MS ¥5#h & L LT PLB BB L CHRF A TH B Z LR EN. 5 VBT ORER
AR H LTRSS - Hyponex %X — R &3 % Kyoto solution!®® 1&, Z D% Cymbidium®>8-19 | Cattleya'®)
REDEERERT 7L/ T ADERFERS 0 220 LT, BELTHAVRLRTRY, R0k
BIZHAIREIB N ELRED LN TV S,

1957484 Skoog-Miller'®” 5% /N ORARMEA © DBWBE AL, BHICHERMLAA —F v e bHM =Y
ORMICE > THEENEZ EERELTUE, Zhs 2BOEEREYEOBEERIC L 28BSO
%L DREHICOVWTHZE S Nz, 5y OEEERICB VTS, PLB ORMICH L TAHWEOMENTH LT
VBRI KIREOEE, 77 L T ADOESERICB TS, NAA & BA ATPLB B FLOHBER
Ko TWnAI ERRLTWA, AT L ) HTHIENTHE S N/ Hannover B TR KEIC BT 5 Zimmer
& Pieper DRFFI2 166167168 43 7 5 L ) F'Y ADMEERFOHADEREIC L - THO NI DY 2R, %,
RO P THEURERT A HESRE S 2045, NAA 0.3ppm 3 L UVBA 2ppm %ML 7255
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T, A OREMIIPLB OBEARO LN ZO%E, NAA % BABEARRFEICHE L TRy,
& ASEE IS TN L 72 7 N DO KR DOHBHE (bleeding sap of birch tree) 2 & TN A KRG A b 4 = R 6D H3fa
LHROFREE R NS THA ).

FF BRI, NAA & BA OMBIC & 5 1Z adenine 2 ¥INT 5 2 LI L 5 TPLB EEIE T 5 2 &4
EEROBRIVELME R o7, T DM4A, adenine DPEEESH 20~40ppm L # < % 5 & PLB 2 HH X 1,
BB 1% 10ppm Td o 72, Skoog-Tsui'® 14, adenine A% NI EYH BT AREFHHEE L (EHET S
TERHHELCND F72, Plumbago indica DEYFBN, raky =7 OMERWAI, £ b R-Y T
(Saintpaulia ionantha) DIEFB) DREBIZBNWT, A —F L v EH 4 B A4 =12 adenine (F 7213 adenine
surfate) ZWRMT 2 LIl d 5T, FEFHREIEL L LSMONTVS. HBOFERIR, ThoOfERE
—HTHLNDTHB.

Reinert!® {2, coconut milk & IAA IRINISHM TR L= 0V Y OMIBE %, TR % & 20 EEIcBET
BLERIoTRERIEREENE R WME L TWa. ABFFRICBWVTH, NAA, adenine B X U BA # &8
HTHERLZER %, 4ARRBRCINL2E T2 VEICBREL-L 25, BB L2V b DICH~PLB BEZE
PhEPIEE o7 FEENICPLB OBESARMICROON0RBRE I VALK THLZ L2 s,
PLB B D165 %I4T LA ARREMWAFBETEVEZZ 6N ED, TORICDWTR S SIZHMRRE
2ET 5.

—%, BREFTER IR EEILVERIBHETAIILICL 5T, PLBERISTEEICHH S D 2 LI
BORBRLIVEL P ko WEBOT VICBITAHERERTINE TICPLB BRSRD & -l
FS 2SN R ThH, TNCORE, 2ERYELEL CHBICEIRNSA TR, £, REOT VIT
DWT, RIE, fEFE, ¥, B CHE4OBRIIBITS PLB BRO WM % # L 7> Sagawa+ Kunisaki''® DR
ORFFEIC BT Y, PLBERFLISIEILETHD I ARSI

EESEERIIE S I VEIMAOND ZEXFH DY, ThOBBICLVEYD THHILIFED T
HHZELHoT, MEREKTHAH. KHFE T, Hyponex H#1iZ& ¥ 15 inositol, nicotinic acid 35 & U
thiamine-HCI 2 &£ DY ¥ I VI, PLBREEFTLEIIRS ZLDTELRWDHDTHE I EHPRENT.

E2MOBERIIBVTC, ERENORBMMRE L UBRREIAMGE, BOENERIISBITS PLB BRI
bR BT B 2 EATRENT

LRI OWTHEET S &, #0172 BA % zeatin 1% PLB R (IR I 72, PLB IR I L,
ZHREDFAL P HAZVEDBELITHENTH o720, coconut water T o 7z, BERZER |2 BT 5 PLB HHK
L ED DO, BRI BA (25 ppm) % coconut water (20%, viv) ¥ IRINT A Z EMEID LN,

—75, [EEERERBF OB IX2 0% BB TH o7, 4 %HHVIE8BOBREDHEIIZ, BEH OMFIE
BHELECRY, Bohlya—FOERNEL, ZAPSRBMLAEROBEREVE, -2

DEATEE NI, BEMB LR 7201472 ) — KRR ORT AR AR ORI O KR I BT A A%
BHAERICEELRITTOIE, 7RI LTk e (&SR, LiL, REROHL PLRERLE
ZBE, BFL {IEERBEEEHHO BA % coconut water [IE TN T 5 zeatin PEXER ZBHAL T2 -1 D
BT  BRESHHR, 2OEROBERIT I o/ PR EIND. AT Y R 3 L (Dionaea musci-
pula) DIFEF 2ip WHIT24BRIRT L 2RISR T B L AEFHESE L CRESNAL L VI BRED 3, 0T
REMERBER LTV 5.

TSRO RRED ) b, BREEOEBILIZL AL Lo, BEBIUBERIROERERICBT
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% PLB BRISHEBERITU., LUBEOBEBREXET, LVREETTEONY 2 — MASERRL
FERELCEVPLBEERELRLA. CORRERHATH DY, JVERETTREF LAY 2— MILRERE
T, ROPVEPBRSINZZ EHD, & LARIIBIT S HMBOME L BRI, 15000 E» RS L7
CELIVEROBERIEE >0 LARY, EIAT, E2HE 1 HOERICBEWT, KEEIZ KR
TR AL, Vo— MCEETLIRFOEEITHMT LI EEHLMII L. ChEDEEND,
EROERIZB VTR, EEFEL I BEOERBET T 2) Lo THBIRE 25T 2 — M AEE
THLN, L2 EZRDPoRMLAENOFBLERL L EOLI LI TELI LIURENS.

FEREREONE, PLBERFEOLDIZLETHY, BETCEEFOPLBERRIMET L. ThET
CHRE SN TV BETERERIE, ZIEALOBEEAHFTT TIT b, Cymbidium Tt 1,200~2,000lux TI128:F B
E~EFEEE, Cattleya Ti3 1,000~2,000lux THEEERALZ EOLMEMRBENTVS. $7, EEERIIBWL
T, Laeliocattleya' Ti3 1,5001ux, 188¢H H 5, Aranda % Ascocenda Renantanda®™ it 2,5001ux, 1285 H
FEOWTFRIBEHT T RbNI. ChODKRE, T 0 OEEMESS PLB R ZHL TS 701013878
LETHLILEERLTNS.,

FEROZERREEDS PLBERICEHEZ S X, 25°CKETHY, 28°C ik PLB BRAMG Shr. oM
&, °CTHEREHERLTEON V2~ FOERFOERIBVWTEECEDON:. 77V TV ADK
FHROHEY 2 MY L TR & U7 Zimmer+ Pieper's? 13, BEREHEI 0 2 M 26°C, 0%k 22°C iC
BTERLZEEEO TS, LU, Laeliocattleya' DR B 22°~25°C, Aranda % Ascocenda®™ # % OF
Renantanda® DREFHERE 28°C DRE T LN TEY, —ROLBEEZHET LI LR TER Y. 77 L/
TYADHER, B2EEIHTHEHS PR o228, SBOFER 2 BB T 520 fEEERIT 28°C T W,
BHERIZEEOBRLD 25°C TITL ) OMERHEE L OND.,

BEERPOBRTIECHWHOEMEORT 2 20ICEBOFEHR 2172 - HHTROERERIE, 1~ 288
BEUEBEFREZTHILILL T, BRERICBIILPLBEREIE LLETLIE4BHLMIC L. PLB
FEBAK T HBHEFH ORI, 77 L/ TV AOEEE BBV TIRDLNATVEY, o 0fERIE,
BEWHA PLB BRI U THHMICH S & 2RELTWALY, I OHEICDW T3 bioassay 7 & O F % H
WCEHLIRHTHLEND LS.

KREPREOEREMNRD D B, PLBERICHEERZEELRITLZ0OE, BREEBCHAVIROBE TH 72,
CHET, BRFBITNTT2REAVERE LTEL ThIE, Cymbidium DETEERSI0 23205 >
(Cymbidium virescens) FaF DREFARED 72 DI1C T LRDH VS NBI08 | H B iddh v 3 VEOEDOET,
ZOYMOLYRETHIF L VL 5T callus BEAMEE SN2 LI RER LTS EDWT T 2R ERA
L7zZ8iZda, LALLds, BREROKRELT, BRIV IBAGMDOS LI VI RRP TV IFA N
Fro TERACSE, BUPLBERAENIEONDL I ENFERICL s THADLNT:. IO E0D, B
BEHTRENTPLB DM LS EHFOERBICEL b2 ) FALZRIC L ATEER LBV EZE L LN,

R RERBGHRIS, 2BEMOBAEEIT L) I LORAOPLBEREEEDLDICEN TH o2, TOHER
¥, Zimmer- Pieper!®” 19 )SIEEMSFBISR DIGREY DR % BT o HEBRER L TR —F L7, RER
BT, BREET2 7B P REEWEOBLERSEBND LW EFHELTWEDT, DI &I
Lo TERFOBERIWD LNAWERIDL. ZOALCOWTLISHELIRF LER U LELDAS.

PLEBNTELL I, BRERICBITS PLB RSB HICHS T2 BEREFEFILEED o 720%, TROHE
HOERABIERIEIEALTETH S, LA LS, REFEHEENE L CERICTEERROBER SR L1729
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HoHE B 2B

1 B A RIS 572000, ERUEMAL T TR OKEMAEE T H 5 Hyponex® (N: P»0s5: K;0=7:6:19,
3 5g/l) & L, ZMIZ inositol 100 ppm, nicotinic acid 1 ppm, thiamine-HCI 1ppm, sucrose 2. 0% & £ U agar 1. 0%
W% 725 0. (Hyponex Bedh) % HAKE# & LC, MSE# & EBIL7:. % B, W#is $ 85612 NAA 1ppm,
adenine 10ppm, BA 10ppm % &N L7, #D#EE, Hyponex ¥ Cid MS ¥#D% 2 #5125 7- 516 7% % PLB
BERESRM/EON, 7, PLBERER 7V OPLBEK S MSEHTOHL 4FiZH~3. 7@ & % <, Hyponex
B OF AR S

2. NAA lppm % & ¥ Hyponex 5:#h % Fi\»"C, PLB EBIZ3 3 % adenine MEYE %45 L7z, adenine BT
12 PLB ORI & RO SN h o 7248, BA I adenine % 7R3 % &, BA B~ PLB BEENEHL 2D,
adenine DMMEIRAR EN/z. 2B, 20~40ppm DEHLE D adenine i3 PLB Rk % #04 L, S##E 1 10ppm
THhotz.

3. adenine 10ppm % &% Hyponex 35#112, NAA & BA ¥4 ORETHAE TR LB LKL
%, NAA lppm, BA 10ppm D& {28\ C, PLBFME21. 8%, ERdH-) D PLB#HIE3.6BE %D, H
GERTHEIEIRENT. LeFoT, UTOERBREIIBVTE, IALOEERGMHAL ZOBRETH
10 L7z Hyponex ¥ % F 27z,

4. Hyponex Bfih> 5, ZORMICET NS Y Y I 3 (inositol, nicotinic acid, thiamine) D &N & BRWT D,
F o PLB ERSRIZIET L7

5 #K® PLB RFHEAIR L7 LS T PLB EREII0%RIZICL EF ), BN 2EERNYE
OFEHETRESHHBINL L ICHENH DL IELONLOT, TOEFRIT L. ZORKE, 4EMEER
H R OUIME S TR L, SRS LR T, PLB EREIDTMEDO LN kB, ¥
BRFCHREBRE LRI+ BELA-E 25, PLBEREEL (ARl s

6. FEERTERFORHIZIR L 72 BA, zeatin 3 X UF coconut water i3, HOBERRERIZBITH PLBERELE
7z, T L, NAA B L UREBE D sucrose DIEERFIEH A~ DML, PLB B ICHIHIBGICE N/ &
DI LLy, BEEBRROEMEMIRAERIIBITZ PLBHRICE CHEFRITTIENRSN. 20
4, coconut water 20% (v/v) ISINEEHI TR SN BH B O PLB BEE (35 8%) %R L7

7. TEERERROEBRER, BoNhicv - b2 LEROPLBERRICHEYE R Zh o7

8 JEEMEBOARBIUVEEL, BOEAEBICBIILPLBEREOMBELAX L. FOKE, X
BELED (M) TIF%-%E, 16RHULOBREDHEITH, AR BITS PLB BRI &
iz —7, TCESERROERE (180~900ux) 1, ROFERFHRICBITSH PLBRRICH (EEL, BREEZY
PLB EBLICHHTH - 72,

9. HRORBEBEED PLBERICHELE L. EEERL 5°C T2 THROLALY 2 — FOER I,
25°C TR L -H&, PLBIREII2Z 3% TH - DKL, 28°C TRI0BEIET Lz, Z O, 28°CT
TEHR LT 2> THOLNIEROEBETHEERDOOA, 28°C TER 21ET S & PLBREER L
otz LMo, BEERIEY 2~ PEEEORV 28°C T, THHERIT 25°C THET BN R L E R
bits,

10, BRFER D LBHICBHTLECHELIE S H010, B~ OBEERRME RAD, B I
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B BRLBEUPRICTNTHIE L. 22C, ERREMOPH HIC, FHROBHFICL ) REaPHAOFR~DOFE
BAERTHIE2RA. OSSR, 17213 8 1R LVEEICBI L 28 Tk, BRLZVER
12, PLB BEIHE o 72

11, BERAEBIC, ChITORBTHVWLTAEROM, BEBEOLI VTS v » TERAVEREER
THEBRLIER, TLHRTOPLBERENL 9% TH 72D, BROLNTVIFAVFy » 7Tl
47. 2% % F 57z,

12. FEREEERBRIC, 1 ~8HITORBAOHMBRL L, *ORPHTICBLL. ZOKE, HEBR®
HHEBHT TI36. 7% DO PLBEEHETH - -0t L, 2B OBETI0% LK DBEVEREIHF LN

£4% PLBEBREOEBLIUVREMER

ZhETHEREREHELHVT, BEREEICBITS PLB RIS T 24 O&G0OMB 31T - T &7
BREABROBRERT 7L/ TV ADELEEOKRF 2 LOTWEY, TEEL OBEELSEOTEICEL - C
R SN BRHOEPLZF LVRESHVOLNE LI RY, ChODEELELMMOEEICSHS. Liho
T, EAERICLDRBHIETERMTEEH2 o T, WROFERZINCDORKICOBETELEI H
OV TKRH LTBLBEFHD, 22T, RKEIZBVWTE, ZOAZHLPICTE-OICUTOERZITSL 5
7z,

E 18 PLB BN EMER

Sweet™) (L NiE, 77 L/ TYRARBICHERTHEL G0 S LASBHIEINTEY, TAOLREHT VT
LI TY, PE, AVF, Z2—F27, F~R SV TREESHFELTNAS.

T 7L/ T AOFEBRIZB T, Phal. amabilis, Phal. schillerana % 13 U4 DFFEN L YE LAV
bRTE: HADERMOBAREFARDZLILL T, BERE SR THALREY ERICHIIET A L 3107
SEOBRHPBRONLS LAk, 22 THRETH, BEOFELHRALTC, EXEERIIBIEY 22— FORF
BLURERERIIBITH PLBR®R 2 &% B L.

HhE LUHE

FEE%IZiX, Phalaenopsis & 7 7, Slauglottis i 1 #, Amboinenses i 2 #&, Zebrinae #j 5 5, HAHME 2L
SUEFER ENS & 127 o 72 Doritaenopsis (BB ZHERE) B DBk & % 72 Doritis pulcherrima D7T18%
THRA L (BUF). EEERBIVERAEROTFIRL, ThEFNE2EBIPE3EICBR L. 2B, £%
213 coconut water 20% (viv) ZIEII L7- VW Bt % By, 25°C, 16BEM B & 170kux) D&MBT T &V, R
}53812 NAA 1ppm, adenine 10ppm 3 & O°BA 10ppm % 7150 L 72 Hyponex ¥5#C, 3283087 2 B3 25°C BFE,
ZOHIIEREDIEEHE Q00kx) DB TICE LA, ThoDEBBEFEIWTRIET TTEFEE A%
BNZBDTHA.

#® =

9, BREBOLDORERRL TR o7 BRIV AROWFEORE /M2 A5 &, BWFSTTHEH
REERLY a— Ml% o725 (Phal amboinensis th 358) dHhid, L a— 1 PRLBLNLZWVE (Pha
Schillerana 18 3 F8), 6~88% DRI L 2 — MIBFE LML L, RELXEHEENTEDH SN (B40F).
Va— NOEHERBLIUVFEHERICOVWTIRICL 5 TR 57225, WFROERIH BHICHE 1 ~ 3K



Table 44. Comparison of in vitro vegetative growth of lateral buds in flower-stalk cuttings of various

species.
Per cent Shoot growth
No. of vegetative
Section Species cuttings shoots Av. leaf Av. leaf
cultured developed number length
(%) (cm)
Phalaenopsts
amabilis 19 42 1.5 2.5
aphrodite* 42 51 2.0 3.0
aphrodite™* 24 54 2.2 2.8
(Phalaenopsis) sanderana 4 50 3.0 4.1
sanderana alba 30 32 2.3 2.0
schillerana 15 0 - -
stuartiana 17 6 1.0 1.1
(Stauroglottis) bindenii 15 47 1.9 2.2
boi ] 2 100 2.0 1.7
(Amboinenses) afn ORENSIS
gigantea 7 0 - -
fasciata 14 100 2.1 18
hieroglyphica 1 0 - -
(Zebrinae) lueddemanniana 8 88 2.1 2.2
mariae 2 50 1.0 2.1
pulchra 15 100 1.9 2.7
. X intermedia 3 100 2.7 ' 2.5
(Natural hybrids) < lewcorrhoda 10 0 ~ _
Doritis pulcherrima 8 50 3.0 3.6

Flower-stalk cutting were cultured on VW +coconut water 20% (v/v) medium, at 25°C with a 16-h
light (170 lux).
Data were recorded 3 months after culture.
* native to Philippine, ** native to Taiwan
BEOSLDALN, 1 LS 6 BERELRIT A LI TE (4F).

KT, Va— PO OENPRMTE LB OV TERERE TR -72L 5, BEACORETHEELAAL
Relc, BEH OMEEC PLB BRASBE S, EHERICBVTS, PLBBREIE 0% (Phal. lindeni)) > 5
100% (Phal. X intermedia) & SERDENE L o7z, T/, 1¥FHAHDPLB BIzoWTH 1~6.5EDER
D& o7 (845%, Plate 11-10, 11).

B S OBEWIC L A OBEREICOETENALNLOT, BEREY 1 ~ 5 R CE&HKR
B LICEE L COTHMER 7 (45K, Platell-9). LA Lad'sh, SHMOBLEN L L EhOMO PLB
BiRE & DRI IZBE L BRERD o T

F 28 PLBEREORERER

BESFIBICERE SR TRE T 7 L/ 7Y R, EAMIC6ODIEE - BHORKICKI SN TR B, »
NABBEOEMEN < VB LR SN RERIEDTATF I 280 5% %5, PLB EAEICE LW ERZRD
HDLIEFFHTRENSZ LD, REORMICL VER SN SBOBERICOERI DL 2 EPHRTE
BB, ZITH, 6 REBHRELEHVTINA LR



Table 45. Comparison in PLB formation on leaf segments among various species.

No. of Per cent Av. no. Degree*
Species leaf segments of PLB of
segments with PLB per media
cultured (%) segment blackening
Phal.  amabilis 43 41.9 6.2 2.2
aphrodite™ 54 27.8 2.6 3.8
aphrodite™* 72 13.9 3.4 2.9
sanderana 18 16.7 1.0 2.8
sanderana alba 54 5.6 5.7 2.6
stuartiana 48 35.4 5.8 2.6
lindeniy 24 0 - 1.9
amboinensis 18 16.7 4.7 1.4
fasciata 48 27.1 6.5 1.8
lueddemanniana 48 35.4 6.4 1.5
pulchra 54 3.7 1.0 1.9
X intermedia 24 100 4.8 3.4
Doritis pulcherrima 24 20.8 5.6 2.0

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm adenine,
and 10ppm BA.

Data were recorded 5 months after culture.
* Scored by means of the following visual scale: 1=no blackening, 5=all media turned black, 2, 3
and 4=intermediate between 1 and 5.
** native to Philippine, *** native to Taiwan

MEs L UHE

FikE LTk, BER3IGE, BRRY » 7R4GE, YOorRT7 A8 AER4IGHE 251 TR4EH
BLUHEERIBEEHA L (B46%). HRBOMLEERE L UFERBEEOFIE, 5, BR&t2 L1
WCITRIE I L

w8

RRIWABO, RERBIIBLIRFOY 2 — MEROE G, 6 &HET0%, 44METI00%, Ho5RHET
313~89% L AL L o THE LA Bl o/ (BAR). Va—rOFHERBLIURRIRBICL > TRE -
A, BRIAABRCGIFLAEORET] ~3HOEBBESFE L (B46E). LoLeds, EREMICE
5y a— MEREBLLY 2~ POERRICIE, RENDOREHZENIKE VWD, HREZENERO LN,
AW AN

RIZ, Va— PPOEANRETE LT NTCOREICONWTEREEL T 7L 25, TEALOMBETE
217 ADEIC, HEAOMEIC PLB RAEE SN/, ¥5385 7 A% O PLB BRI, 2.1%~100% & RfE
MTELVWER? DD, 3RETIIPLB RIS DN 2h o7 72, 1ERFH-YVDPLBHD 1~
15 A8 & SR CREND o 72 (547, Platell-7, 8).

7B, PLBBBEEICIIRBEDEVIC L 52— E0OMEIE & S i d o 7e.

PR L OB EREICS RBHTEND D, b0 BAREIMEV S TIS PLB BEERISHER
%<, FHPLBHELSWEIAD S -7 (B47H).



Table 46. Comparison of i wvitro vegetative growth of lateral buds in flower-stalk cuttings between
various hybrids.

Per cent Shoot growth
Color Code* No. of vegetative
of o cuttings shoots Av. leaf Av. leaf

flower hybrid cultured developed aumber length
(%) (cm)

A 26 65 1.9 3.6

White B 7 86 2.0 3.6
C 26 89 1.8 3.5

D 10 42 1.8 2.7

White with E 8 50 2.8 2.6
red-lip F 7 86 2.1 3.6

G 1 0 - -

H 6 50 2.3 3.8

I 4 75 1.7 3.8

] 7 14 3.0 1.9

Pink K 3 33 1.0 1.4
L 5 60 1.3 2.9

M 5 0 - -

N 5 0 - -

(0] 24 13 1.3 3.1

P 2 100 1.5 2.4

yelow Q 1 100 40 17

R 1 0 - -

S 7 29 2.5 4.3

Strived T 4 25 1.0 0.9

ipe U 5 0 _ _

v 7 0 - -

w 4 100 2.5 3.1

Spotted X 4 25 1.0 1.0
Y 2 100 2.5 3.3

Flower-stalkes were cultured on VW coconut water 20% (v/v) medium, at 25°C with a 16-h light
(170 lux).

Data were recorded 3 months after culture.
* A, White Falcon X Persistent; B, Enshyu; C, (White Falcon X Persistent) X Jimmy Hall; D,
Pink Cheers X mannii; E, George Woodward X (Makua Shore X Percy Porter); F, unknown; G,
unknown; H, Callie Flynn; I, unknown; J, Kyoto X Zauberrose; K, Callie Flynn X [Lavender
Lady X (Mount Kaala X Makua Shore)]; L, Lavender Lady X [Lavender Lady X (Clarelen X Zada)];
M, Zada; N, Marion Fowler; O, mannii X Mount Martian; P, Golden Sands; Q, Memoria
Isolina Cestero; R, mannii X Pat Darby; S, Pink Cheers X [Lavender Lady X (Mount
Kaala X Makua Shore)]; T, Zada X [Lavender Lady X (Mount Kaala X Makua Shore)]; U, [Laven-
der Lady X (Mount Kaala X Makua Shore)] X Promissing Day; V, unknown; W, George Moler;
X, Lolita X mannii; Y, Surfrider X gigantea

FE3E E B

SETERERE DS Cymbidium O KIFMRFIZ 2 VB LT L FIZ LD TRLU Morel 75, ZOFESMED S > 1-
AL ZAEBEOEE SCEBREDH LI EPHOMIENLD, 208k, Z{OMEZICL T, B
OB, FERANS L OEEFEIEA OB THR SN, BECHERMICEELZIILALORICHATS



Table 47. Comparison in PLB formation on leaf segments among various hybrids.

. ankX
Coge Noof  Feem  Augg Deme
hybrid segmepts with PLB per media
cultured (%) segment blackening

A 90 14.4 2.1 2.6
B 90 38.9 3.7 2.9
C 364 30.2 3.3 2.7
D 48 37.5 3.6 2.6
E 84 21.4 3.6 2.7
F 48 12.5 7.8 2.0
G* 6 83.3 15.4 1.8
H 30 13.3 4.0 3.1

I 48 2.1 9.0 2.7
J 48 37.5 4.0 3.0
K 24 29.2 4.9 2.2
L 48 31.3 6.4 2.2
M* 12 0 - 3.8
0 39 44.4 3.9 1.9
P 24 8.3 4.0 2.5
Q 6 100 5.8 2.3
S 48 4.2 1.5 2.3
T 18 0 - 2.6
V* 42 0 - 2.4
W 65 53.8 11.6 2.0
X 12 8.3 1.0 2.5
Y 6 66.7 35 2.0

Leaf segments were cultured on Hyponex medium supplemented with 1ppm NAA, 10ppm
adenine, and 10ppm BA.

Data were recorded 5 months after culture.
* Leaf segments were obtained from shoots formed on the basal node of reproductive shoot
developed after culturing flower-stalk cuttings.
** See footnotes of Table 42,

AL % o7z

—%, EEBRICLAMBOEDEY, MBAOHE G LHVTHELAMEL VSR ERTHE
R RASHEE T 5 72 Cattleya T3, Scully'® PHURDFRBORER £ RA, Wi - WY s EESREHO
W E T VIEBRIIEDDH S 2 L BB L2 Cymbidium T, Kano®® PHEMBORYHIEBHEOD S
TEEHEOHIIL IROOFERIEVTRY, EEERICL SHARICES RRERENEFETH I LER

LT3,

0L BRSNS, KEBICBWTE, 77 L/ 7Y AORRERIC L D EREY, EROBETEVLR
ZEEICHETLTHA ) LR & ) L& - MEROBEEOERIIODVLTHELL.

Y, BEEHOBERE 2 FERIIOW AL Y, TREROBFNY 2 - PERICE»IEHE, Y a—ho
EHREMBLUOERL SR L THOMCEMERSHFE L, EERICHT S T TOMEILBL T,
Phal. amabilis'!V, Phal. schillerana 3B & U Phal. sanderand™™® DA OBEBIZEVORATE LT, L2AEENL
BEFAOEERERERII OV THHMITAROA TR WOT, REROBR BT LI LIXTELRW,
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RPFEICEL BHEMEIEIE, LBOY 2~ PREEE, ¥ RRTILENM, S5IXPLBEHRELEY
PLBHOMIZE o THRESI NS, TOFTHIRICEE L PLBEEER, BLI>THELVERESALR —
f%1Z, PLB BEREOBWHEILTFY PLB # 4 {, MICHEEMEVEEI13TFY PLB #d o 2w ERSZd S5h
7z

PR~ TE A BAEROBHZERL, TRCA-EREHEDS ETRENZIDTHS/12TEPH, TAHD
ERPEFNFNOMBMOME - BREENE L UONEERATYAORY - BHERICERL T2 EEERERL
Twd, ZOHEEHLPICTELON—FRE LT, EHONEEREFHYEDEELAETILENSHS .

DVT, SEOGEETAVEROKERER, BB TEONEREERBROENER L, BREEFHICHE
BEIRTWET 7L/ 7Y AQREN, BROFELREN DELZEENEHEHIBD TAT 20T
HBHI ML, TIIRENPLBEREOMKERERE, ZO0FEBOBRTHC O RAEROBARIGER
THIENREEINA, TOHOWTIE, BEEROEHVELEAELHCTHERE T2, RRA0FER
FRETAI LWL THBELTWES W, Fo MIBWTIRT T, FERESMEBEOREIIDVTRANLA
7z Ohki 5%) DEBREVIFEA D 5.

BERERPOBHTIEGMHIC L AHBOEEEE S RENTEFED LN, H—RHENTARL L, 2%
AR LS PLB RS B R < PLB #3 £ V208, MICBARENH W RE T3 PLB BRES R E
MAH ok, TRODEERERL, $3EEIHTRINENEEROEBBEFOERER» S, REeWHO
BO%L L PLBHBREZ TR LTWATREDH I EFEBERL, ORIV TEELICRETALE
Vb,

Zimmer- Pieper'®) i3, Bk DAFIEIZ BT, Phal Lipperose, Phal. Zauberrose 3 & U Phal. Zada X Phal. Zada
‘Emma’ % &0 R % BV, PLBEROHFLUZHADS, PLBEHEE L LIZoWTOREL WISk v, —F,
FRELE—OFET, EHRB T abERERETR, GEICL-T5~20%D PLB BERAI B 5N T
WP, KRBV TH, HLORE (86%) HEERR L HER AR BRICL > THREICHRYHTE
BIEMGhol 2B, BEOCENREOTERR TS 5 AMKHBEL, M L-HETE, SHICHMTE
LEEXLND.

AR B 0B

1. 77V 7Y ADOBHEBBETHWLNRTEZERISHEICOWT, BEMBILBIILL - FORFBIY
R REFICB T H PLB AR B L7, 5583, WiE T CORERMEORBIIBLTREOERIESN
ToiEH - R EH T R o 7.

2 FF, HEEEODOEERRL TR 7835, MENTNTY o~ Mk b5 (Phal. amboinensis
B35 v, Ya— MR BEORRVWEDDH ), KELHEBHERITED LN

3. EREFIIBWTY, PLB BRI 0 % (Phal. lindenii) B> 5100% (Phal. Xintermedia) L F OENE L
, 1¥EH7-0DPLBRKIIOWTH 1 ~6.5BOEESED LN,

4. BFHEEHAVWTEONIEREYS, RBEICL - TERFRICE 2HMBERICOENSH L I EATFEENLD
T, BEDRLD 6 RZHBHEERANTIOEEZHNL. 3, BERRCBILY 2~ MEROHAE, 6%
HT0%, 4 HBETI00%, MORETIZI3~89% L, MBEILL > TELLEL 7.

5 Ya-bhOERIRITELRECOVTERERET 2oL I3, BEALORETHERT A AL
F&iZ PLB AR ASEREE S 7278, PLB FRLEIE2 1~100% & MR TE LW ER M SH Y, 3 & T PLB AT
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BOONL ol T2, 1EEH7-VOPLBHKRICOWTH 1 ~15.4F L SBHMTERSS 7. B, R
DENIC L B PLB BRI 3—ENERIZ A Sk d o7z,

6. EHERIBIILIEBOBEOREICS REHTENDY, T YEEIELH-725E T PLB
RS E {, FHPLB L LVEMIERD b

%58 PLB O & LY D 51L

BBFER IR SNZPLB IR, 7 Y EFORERFHERICBET S LB IOEWIEET D5, BE 1
PLB %5 1 B LB SRRV, % KRICE S 7201003, PLB OB TINERE L TBLLEND S,

XA D PLB OMEEEEL, Cymbidium, Cattleya, Dendrobium, Vanda 7z E DB THEI. SN THB Y, PLB 4
B, WO, BREER LHEAOFETT bR T3,

ZITH, BERERICL 5 THE LN PLB OBKRREGIR E 5 558 L GE% & OB PLB DORjE
N AE s = T4 T VAN

5L, ZROOMFE L7 PLB L4 %18 5 72D ORI DWW T S #RE L7

s L UHE

Phal. amabilis 73ERE (5 ~ 6 ) OEZRRIROFEN 5% L THSN72 PLB %, coconut water 20%
V) BEIIL, sucrose B & Wagar % B\ 7> VW 853 CHIERR & 9 3558 (160mpm) 1088 L7z, B84, 25°C,
16830 H & (500tux) & L7z,

RIZ, PLB A AFE 4 OERRLERDS, #Hi7z7% PLB OBREICFRITT HE 2 A~ EREEDLIH2o
T, KESDOH—2PLB 285 EFHBETHE &, HRERICHRENS PLBAETHROTT Fa— 4

® O O
‘55¢i5¢

C D E

Fig. 22. Diagram illustrating various ways of incision of protocorm.
45-day-old protocorm from seed was cut and cultured as indicated in the
following criteria:
A=longitudinal half
B=apical tip removed
C=tissues of protocorm pricked with red-hot needle from apical end
D=apical half of transverse cut
E=basal half of transverse cut
Protocorms operated were cultured on MS medium supplemented with 1 ppm
NAA and 0.1ppm Kkinetin.
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ERREAICHEEICHELL TR Z L Ehs, Z2TRET, PLBO»b 07O b a—adREROME &
LTHWS Z & & L7z, Phal amabilis RZEBOBREBEHESAO 7T b 3 — L&\, THIZHELBITRL
& R S BEOWEMMEE N T, MSiEH# (NAA 1ppm, kinetin 0. 1 ppm, surcrose 2. 0%, agar 1. 0%) IZHH
7, BEedebid, 25°C, 16BREIH & Q00Iux) & L7z,

ko BHT, FERHFBRD PLB 280 2 5% L, ROEEZRARH (coconut water 20% (v/v) % i
MU VW i) 1, YIOEEEICoTCEKRL, BRI BIT 55774 PLB OMBOMMELBELL.

PLB 2 S50 2 15 5 -0 OB HFRF T 5701, FUBFOENFKFHRH T 3EEERL, £4
G ORBEFER B SN/ PLB £ L2, B8R4, 25°C, 168 B & (900kux) & L7z,

w R

(1) PLB (Oi¥5E

s L _
WARE IR & D % TR o784, PLB O At ]

33%13% L\ PLB 2 AT 5 2 L 2 2D E 4 :oel 1

MY RIE L72S, b D 1PLB d7: ) F3y g sl — _
10. $fDH L\ PLB % 8k L 7= (Plate - 1-12). <A ] |
HFHRO T T b3 — 21054 QY HALE % Sy i
A CSOR MR Lo % 23MICR LA, 771 b - ]
2 AOH 2 FHEFEY, TOTEFEOL = ]

BB IO TR 72T T OB BRIR IR H 72 0

PLB %5 L, ¥ PLB B 7. 6HERATH- v B C D E

7z. TRIHL, M 258E2T2ob 0, 0

PLB R 1180% & | b B o /2. BREBH/2Y
IZHR S 7z PLB BASE b D e dr o 7o DI, M
2HE 2T o 1o XSG DY/ TH o7,

Per cent segments
with PLB
(92
[==7
T

RiT, TEEBBHRY 2 - POERLELUR 100 ]
Lh7-PLB (L) % #8M7 2 58l LCEERY
Fig. 23. Formation of daughter PLB in operated-
il o 1R, THHOWH ST~ TH % PLB brotocorm
DHRFWHEL, FOEHKIZIBTETH-72. Th * See footnotes of Fig. 22.

Table 48.  Comparison of daughter PLB formation and/or shoot development between upper and lower
half of cut PLB.

Developed organ on culture

Secti No. of PLB and Shoot PLB Shoot
ection cultured
No. of No. of
% PLB/ % PLB/ %
culture culture
Upper 16 31 1.0 38 5.3 31
Lower 16 0 - 100 13.7 0

Hybrid used: Lavender Lady X [Lavender Lady X (Clarelen X Zada)]

PLBs were transversally bisected, and cultured on VW + coconut water 20% (v/v) mediurn, at 25°C
with a 16-h light (900 lux).

Data were recorded 55 days after culture,
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DHRETR LIWH T, 19K 57205 ED g g
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‘ Fig. 24. Effect of various nutrient media on the growth and

ENTVS. 2ok 2, Cymbidium T3, WHE development of PLBs derived from cultured leaf
EEEEEI60 PLB 438585, 149) e 4 2 3266, 103) segment.
. . e e Data were recorded 280 days after transplanting.

T EORRFEER, BBICHENT 5ERFAHY KC=Knudson C medium (1946)

TR FE A ORIWES ™ 7 2B LM H-1=Hyponex (N: P,0s: K,0=7:6:19) 3.0¢g/l, ap-

. . bt e ple juice 10% (v/v), sucrose 3.5%, agar 1.5%.

BRI SNTE A L Lahts, S H-2=Hyponex (N: P;05: K;0=20: 20: 20) 3.0g/),
TR E 7 PLB IZDOWTH I DFHEOHFEIZ apple juice 10% (v/v), sucrose 3.5%, agar 1.5%.

FEFID R,

ZORFETIE, FRERICHR SN/ PLB I, 225075, §4h bl kERR L - 853 L PLB O5HR
DOIRILE 5C, EHLKKRWETEL ZEPHELPIL R T2,

PLB D511, sucrose IR TH B & OIES BB ULID) J3k 7 ¢, REROBAMIEDE & 2 RIS,
sucrose % B 3 L coconut water 20% (v/v) R #RIB L7 VW 55 % v /=, Z DR #id, sarcanthene 7 ¥
( Phalaenopsis, Vanda, Aranda, Doritis 72 &% &) OXEIE, [BF, EBLUBROZERICL - TH LN/ PLB
DYMRIIFBELEHTHLY), T, 77 L/ TV ADREFHEED 2 Aranda B X U Ascocenda DIESHERD
I o THEONI:PLB OHAEICYS, TOBBERVLIENTELLORELDH. AEROKRIE, 0%
WOFAEEZHRT A LR ST.

HMYREOTT b a— 2l 2WEAMED S 5, PLB OMEICRIFEN TH o701, ThI T
EU) HHE By, MU 25HET R FESOWR %, SWELEBICIO T2 HETH 72 £
T, BAERICL - TEONAPLBEHWTHLERE T 270825, E<AKOBRIELNL. D
BE, B 2080 PO 2 — FRRICED D) bONFE L, FIIIHBEESN/PLB b kbl
i, ERESOYRE, ZORMICERAEAL, PLBOMMI D SL LAY 2 — MERICED ) & LA
FaxhizldeEZONE. BB, TOERICHWHH#IL, coconut water 20% (viv) ZIRINL 7z VW 35#1TH
0, sucrose (2.0%) dHEMINT Wiz DL LD, sucrose DiFE X, PLB OBFEIZIELT LOLETE
W EMRI N
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Greisbach® i3, AR BEFEIC L 5 TE SN/ PLB %, indoleacetyl glycine (0.5mg/l) 2 L - 55425
T hE, PLBOWMENET S & 2HE LTS, 7, Zimmer-Pieper'® 13, MFRHEILL-THESN
LiRE R e L 5 PLB 218, FR PO PLB #4IcfE s, ThEd BT EICLDH
BERATVL, TRLDBEILLEZTD, 77V /) TYADERERICL 5 THS N7 PLB OHEFEILHEL
HESTHLEEZLLNDE, 7277, Cymbidium [Z8\TC, ETEHERED PLB OMBICIRERZROBHL L
BROLNTVAE® DT, 77 L/ FTVRAIBNTS ZORIDVTR, SHERETILENDS ).

DL LTHAE L7 ME 4 @ PLB 20 & $hHEH & 5L &€ BEICOWTURE L7z R D#E RIS, T v O
BRFELAVLATWVS L) RESTHNEERLIZEALHER CRICHATEAZ LEHLIC LA,
DRI T BWESE A TS, Laeliocattleyd® Tl Knudson CE5#, Renantanda®™ Tid VW 5D X9 12,
WS EEORDP LR ABMREHFA VLN TS, ZALDOI RS, ZMHEROHE LA, ERE
BICL > THELNZPLB O 2 5L E €5 LEBODTESTHHEE R S,

PlEATEIE DI, HESEHR SO PLB BRFL, PLB QRS & U PLB 2 b DGEW 5t e v ) —ED
BRI BT ARENFEBRENA T E DS, ERERIMOT Y ICBITAERERLAK, 771/
TYADWER S RBETERE L VRBHTHS ).

B =

1 HEREERCL-THREYEREICESLDICE, PLBOBECSLICINEHME L TB{LENFSL
&rs, PLB OBFEHRICOWTRE L7

2. HEHEFECHELNIPLB £ R L O B (VW OEBEFBEIIC coconut water 203 KL &
5, 33%D PLB 3% L\> PLB 2T 5 2 L 2 K 20 TLHRMICTE L72AS, DD DIX1PLB H7:9F
913 TEOH LV PLB 2B L7z,

3. HIEEBEOTSO M- AL OWHEGAEEINA TMS B (NAA 1ppm, kinetin 0. 1 ppm, sucrose
2.0%, agar 1.0%) \ZHEASIF R, 70— L20MM 2 5E 2T 2o TE LN TFESOUHIZT~TH
F7-ZPLB # R L, F¥PLB 7. 618 & DRBICH~<FERTH 5 .

4. kiz, ERRRIZL 5 TH SN2 PLB 247 2 58I L, coconut water 20% % #5in L7z VW Bt %
RWEIC O CHT . S04, TESOWH T NTH% PLB 2L, TOFHEIRIS. TETH-
7o Zhick L, LESOERFIE, F031%5PLB Yo~ bOEEEREE L, 38%45 PLB D&, &) D31%
Bia—tOHEHELE. 2095, PLBDOAKEHR LW T, 5 MEO PLB 2§ 2ice &
EESyAd

5 EERERIC X THES N PLB A S EM R ML S € ARBIC OV TRE LR, —iC7 YHETD
BERECAVOND L) BB THTHHERICHEL ) 5RELEIBOLALILITho 7.

HE6® ENFERILIVBOLNAEREOLORE

5 o RHEY OETERERIC & A KRB, BAELHIBICBV THENRETIT2bh T A, BBk b5
RERORREE0 0IBUT TH A, Zofs, MEINLA) 70 OB 1 T BR R THITERIEE
CRONBWEEDRTVA, LA LEAS, FAERICHL T, 0L 2RREBUIET 2RFEHREd %
ERTWAV. ZITH, EABRCL > THSNARERESROEOERE Y, BEPOLTh BT HZ
LI o0, ERBBOUWREOE ML R
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B LUHE

HEAETHEON19RE B X O12E D PLB %, Hyponex (N: P,Os: K,0=7:6:19) 3.0g/I, Nitsch B EH
(1967), inositol 100 ppm, nicotinic acid 1ppm, &% 2g/1, sucrose 3 0%, agar 1 0% % &L E I L 72
PLB % & 8:3% L7240 EWAS, Wind 2~ SEERFIGEL/25 ~ 7 A1k (Platelll, 14), 77 A3 X HAUHL
THEWTL, BETETECL > TEE* TR o7 (Platelll, 15). $kEIiF#E 2E %8 L 7:19844E 3 B T2
ShiE (E4BE2HTHWLMEA B, D, HBLU0) B L7z (Plate LI-16).

ZhSDREEEIZBNT, fEf, B, BB, EokESBLWallus (V) » 7OHEIICH 5 LR T,
Sweet®) IZZN%E T 7 L TYADBOGEIH ) ICOWTHRE L. £/, ZhEROBHEWICONT
SREEOBEL TR, BROFELTHERELL.

BEER

198441 A4 5 3 AOBICEE L 72 5 MOV, A BRAROWYWES L OEho Oy (LR
Lo TEOSNIEYHELED) OROBHEHEICOWT, BEFMRBL ) HELAER, Cho0oEEE
BE—THY, ERIZEIDEBRE LD 0D EEZ LNz (Plate111-17, 18).

Z B

EEAGBLIVOINICHETIHEY TR, BENER L) L EBLEZS R TV EY.
Nishiyama+Taira% (%, Nicotiana alata DBEERLERED H IV 2 5 & BEENEY 2 187245, SN 2n S O R
B o TEBKEY 2 FR L -RPOBETH S, 0%, S NTEMBERDO S VA D HBHL LMY
8D THE SN LI, FHRGERBEOBSMED RS OBTALRTWD. TOHICBY CHRGRE
i, BERATEEHICHATAHEILEL TV, MPORBEMEL LTE—RICFABETHSL. 0L
) REHMPS, FFRICBVTH, BRI > TBONAEOBALTBETHIZ L IEELMETHD.

BH (Platel], 17, 18) %R ¥ & 51, EABBWEKOMY KL BB OFEOHELR (EABHE) EHRHIE
EXE—Thh, BRICLIERE D> bDLERINA. 7 OHBRRIC L 2B 1 HEEBAZITN
RWGEAEY ISR L —TH A, FEMOBEICE, RRERBERI0 I%LTLEELONTEY, £H
BT & A SRR W9,

L7 L7256, Vajarabhaya'® i, Dendrobium DX 1) 70 Y DBBTREBESE L E4HBELTVS, ¥
72, DR &, Cymbidium OETEREREROEYEICOVT, AFREOERYHEL, B - BAPY & Cymbi-
dium D) 70 Y RIRERKIIE, BERE, BEABLUORGEROELEH > TRV DD 3RS 5
CEERDOTRD. TDEHL, FYEBVTHHERIIL ZERMEBBOTREREETE 2\,

—%, Vacil® i, H#IfaH 5 DOIEF A (Somatic embryogenesis) T U= BbiiMik, ReaALSELER
BOBERL (W ERALT2HETHS ) LBRXTVE, WTFRIZLTY, 4%, REEOSHOREL &
ST, FRERHREDAOMBBZFAWMEL RO, EREUFAOFELEDITHILEIDHS ).

m B

1 19R%B L CI2BEMED PLB O 5E LM e, WIhd 2 ~3EMEFICELZEE 75X L DEL
DL CHEESICHLITL, RECHITERICL2HEE2T 2 o7 KR 2ELEE L1984 3 A £ TIg,
5 amfEAHAEL 72,
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Fig. 25. Schematic representation of clonal propagation of Phalaenopsis through tissue culture.
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HETLRRALHIE, R, 77 L/ T RADERBERICE S PLB OBRE S ICHEMOBTH * B
LT, BRMEOBRE, BHMARS L OEBREASIC OV TEBMREEL L & bI0, SBRBRBR 2T
THDIfTholzbDTHB.

T, BERHEMEL LTHVRSES, BEEAICPLB OBEARO SN, AR L 2 5% b
LI ENHENDONT. A OBEMBEHE LR, FAERICL > CREROMIM 2 A4}, 37
EROEBECL > TEOMFORTICL 454 H GEERE), REFOHRAZHELEELTPLB ##E2 5
H(GERER) A, BOENLFETHHI b o7

ORI, ARBEMBOFHELRLZSOTH S, HEERE LA EEOR - HBLEEICHLTES
NIHERD S, 77V /7 TV RAORERBIEERIFHEL (TR ) FBEERDO LS ik 5B,

TEORE MR LzOb, XL IRFT OO TEE Lam Y)Y 5313, coconut water 20% (v/v) ¥ 721 BA
2.5ppm TN L 72 Vacin: Went B IR T 5. ThE 28°C, 170Iux, 16BFMI B BEOLE T CEE L CHEL B
FEE, 2~ 3ERHIIRLENIS 6~8mm FHOEFEHIMT S, KI, THh6DER % NAA 1ppm, adenine
10ppm 3 & UF BA 10ppm % 7540 L 72 Hyponex 55 #1IC B R, 25°C T2 BRIIMEE, #0#% 900lux D 168K H
RTEETHEL, 1 VARICIZPLB OEEYFALNS. ZOMBEMASOEBE LSS, BBOEHI Y
TLwv. H3HARITIOPLE 2 5# L CHAEREEARMICE L, BT OREA %L R U844 T PLB
DOWFEEEH5H. HIEL 2 PLB 24105 Y B OBERFALHICBE LT, SHEP~ORELET. 20
YR EERZIG LR L 2 Y, 2~ SERIIIFIEIYREIN S,

%P, MEBLPINOBEE 27BN T, BABERIICEAIZVENASNE. R EROLE
- BREGTERE(EEIN L2005 Y), TOHBSBORT2ETSL. L L, BESRESES R
TWwAE L Dl (BIER) CTRIFEN R, REREIZL T, BEOERLHATITORRONRANEE
HEETH 5.

T YOERREEIVANZ7) —BOFREYBNE LTHESRD, ZORBEREBMOFR L LTOLE
WHNTELD, BETEIANAREAORRIZIZEA bR T WV, BLERAT & 2 ARS8 8alE -
LoTEVANABRHEZEABLVEEZ ONLDOT, BIESNIBKEHENICIYE - TBLLESDH B,
B, VANATI—BREFRLZTNEROL2WEHAIR, BAERICL > TEONPLBALEY £ VAL
DERBDLHEIEZOLNEL Y. '
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Studies on the Clonal Propagation of Phalaenopsis
through  vitro Culture

Michio TaNnaka

Summary

Phalaenopsis, being a monopodial, rarely produces vegetative offshoots. For this reason, a reliable
methods of vegetative propagation has long been expected. Excision of shoot tips or axillary buds from
adult plants causes inevitable damage on mother plant and, in addition, an amount of explants available is
limited. Therefore, it is considered to be desirable to use leaf tissue as explants. The present studies
were carried out to establish the convenient methods for clonal propagation in Phalaenopsis by means of in
vitro culture of leaf segments.

Section I of this study was undertaken to examine the capability of producing protocorm-like body (PLB) in
leaf segments from various sources, such as seedlings, adult plants, and shoots derived from flower-stalk
cuttings cultured i vitro.  Any leaf segment from various sources showed the regenerative capability, but
those from flower-stalk origin are preferable to others because they had high potentiality in PLB formation
and brought about no damage to selected mother plants.

Lateral buds on flower-stalk cuttings cultured i vitro show three growth patterns; remaining dormant,
growing vegetatively (shoot formation), and growing reproductively (secondary flower-stalk formation).
Therefore, section II of this study dealt with the various factors affecting the production of shoots from
flower-stalk cuttings in order to get a large number of leaf segments for culturing.

It was found that when 4-cm flower-stalk cuttings with one axillary bud were cultured on Vacin and Went
(VW) medium supplemented with 20% coconut water, under low light intensity (170 lux) with a 16-h light at
25°C, about 80% of the buds developed into vegetative shoots. Under the light intensity of 900 lux with a
16-h light at 25°C, culturing 1-cm flower-stalk cuttings on the same medium gave 87% shoot production.

When the flower-stalk cuttings were cultured on VW medium supplemented with 5 or 10ppm
Né-benzyladenine (BA) at 28°C with a 16-h light (500 ux), all the buds on the flower-stalk cuttings grew into
shoots. There existed, however, the malformation of shoot development in some extent.

Culturing the flower-stalk cuttings using VW medium containing 20% coconut water, at 28°C with a 16-h
light (500 lux), gave only 66% shoot formation. Similarly only about 36% of shoot production were
obtained when the flower-stalk cuttings were cultured on the same medium at 25°C with a 16-h light
(500 lux).

Varing the daylength during culture has no effect on the production of shoot from the cuttings.

When flower-stalk cuttings were transferred onto nutrient medium, these explants were often
contaminated with a wide range of micro-organisms using the conventional sterilizing chemicals. Usually
from 20 to 25% of the cultures were contaminated when they were surface-sterilized with calcium
hypochlorite solution.

A new method was devised to overcome this contamination problem. The flower-stalk cuttings were
first sterilized with Wilson solution (7% calcium hypochlorite solution) for 10min, after which they were
immersed in antimicrobial solution for 30 min in the dark. The flower-stalk cuttings were then transferred
onto the nutrient medium and 1 m/ of the microbial solution was added to the surface of the medium. The
cultures were then placed in the dark for 10 days after which they were transferred to light condition at 25°C.
This procedure gave 97% asepsis.



The antimicrobial solution used consisted of: Benlate 10 ppm, pentachloronitrobenzen (PCNB) 25 ppm,
thiabendazole (TBZ) 100 ppm, rifampicin 10ppm, ampicillin 500 ppm, and vancomycin 50 ppm.

When only the antimicrobial solution was used, some fluctuations of asepsis were observed on each
experiment. The results obtained from the susceptibility tests of bacteria isolated from flower-stalks to
various antibiotics suggested that such fluctuation depended on the presense or absence of some types of
Gram negative bacteria.

In section Il of this study, various factors affecting the formation of PLBs in leaf segments were
investigated.

When leaf segments of about 6~7mm square were cultured on Hyponex medium [Hyponex
(N: P205: K,0=7:6:19) 3.5 g/l, inositol 100 ppm, nicotinic acid 1 ppm, thiamine HCI 1 ppm, sucrose 2.0%,
and agar 1.0%] supplemented with NAA 1ppm, adenine 10ppm, and BA 10ppm, 16.7% of the.leaf
segments produced PLBs. This was found to be the best medium for PLB formation when compared to
other media used in this study.

The conditions under which the shoots were developed from the flower-stalk cuttings had tremendous
influences on the subsequent formation of PLBs in leaf segments. The optimum condition to culture the
flower-stalk cuttings was obtained on VW medium containing 20% coconut water at 25°C with a low light
intensity of 170lux. This gave the highest rate of PLB formation in leaf segments.

In order to obtain good results, leaf segments need to be transferred onto new medium every one to two
weeks. Similarly good results were also obtained by transferring the cultures under the light condition after
those were incubated for two weeks in the dark.

Aeration was important when culturing these leaf segments.  Culture vessels covered with alminium foils
gave higher PLB formation than those plugged with rubber of silicon stoppers.

Section IV of this study was devoted to testing the response of various species and types of hybrids to this
method of propagation. Twenty five hybrids consisting of six general types: viz. white, white with red lip,
pink, yellow, stripe, and spotted, were used. The flower-stalk cuttings were cultured on VW medium
containing 20% coconut water at 25°C with a 16-h light (170 lux), while leaf segments were cultured on
Hyponex medium supplemented with NAA 1 ppm, adenine 10 ppm, and BA 10 ppm at 25°C with a 16-h light
(900 lux). Nineteen hybrids were successfully propagated. Of the 6 hybrids which failed to respond,
three hybrids produced no shoots from the flower-stalk cuttings, while for the remaining three, the leaf
segments did not form PLBs.

There were, however, differences between various hybrids in the number of PLBs formed per leaf
segment, in that it ranged from 1 to 15.4 PLBs. This indicated that some hybrids were easy to produce
PLBs, whereas others difficult.

Eighteen Phalaenopsis species (including one Doritis species) were also used to test this method of
propagation. Twelve species were successfully propagated using this method. These species were:
Phal. amabilis, Phal. aphrodite (Philippine type), Phal. aphrodite (Taiwan type), Phal. sanderana, Phal.
sanderana alba, Phal. stuartiana, Phal. amboinensis, Phal. fasciata, Phal. luddemanniana, Phal. pulchra,
Phal. X intermedia, and Doritis pulcherrima. Of the 6 species which did not positively respond to these
propagation methods, four species did not produce shoots from the flower-stalk cuttings, whereas the other
two species did not form PLBs in leaf segments. Of the species in which the leaf segment culture was
successful, the number of PLBs formed per leaf segment varied from 1 to 6.5 PLBs depending on the
species concerned.

Section V of this study was devoted to studying the method of proliferating the PLBs and their subsequent
development to plantlets.

Secondary proliferation of PLBs which were already formed in leaf segments will be of importance in
obtaining a numerous plantlets.



When the PLBs were bisected transversally and the basal sections were placed upside down on VW
medium containing 20% coconut water, it was found that ‘each section produced daughter PLBs of 13.7 in
the average.

To obtain plantlets, PLBs were cultured on the medium contained Hyponex 3.0g/l, Nitsch’s
microelements (1967), inositol 100 ppm, nicotinic acid 1 ppm, activated charcoal 2.0 g/l, sucrose 3.0%, and
agar 1.0%.

The final section of this study was to determine whether the regenerated plants express the original
mother plant characters such as flower color and shape. This fact, though simple, is very important for the
practical application. When the employment of a clonal propagation gives the high frequency of variation of
plants, this method will not be useful. It took 5 to 7 months to obtain plantlets from the PLB stage in the
flask. - All these plantlets were planted using a conventional way in the greenhouse. In 1983, after 22
months of growth, many plants from similar to their respective mother plants. These results confirmed
that the clonal propagation method of Phalaenopsis mentioned above will have a commercial value.
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Plate I

Explanation of plates

Protocorm-like bodies (PLBs) formed on adaxial surface of leaf excised from 120-day-old seedlings.
106 days after planting.

PLBs formed on adaxial surface of leaf segment of shoot derived from flower-stalk cuttings. 125
days after planting.

PLB (arrow) formed on adaxial surface of leaf segment excised from newly expanded leaf (about
5cm in length) of mature plants. 239 days after planting,

Different growth patterns of cultured lateral buds of nodal cuttings from flower-stalk. Left,
vegetative growth; middle, reproductive growth; right, dormancy.

Flower-stalk cuttings growing into vegetative shoots on Vacin and Went medium supplemented with
BA 2.5ppm at 28°C with a 16-h light (500 lux). 60 days after planting.

Contaminated cultures of flower-stalk cuttings. Left, aseptic culture; right, microbial contaminated
culture.
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Plate II
7.

10.

11.

12.

13.

PLBs formed in leaf segment of shoot derived from flower-stalk cuttings. Hybrid used was Phal.
George Moler. 171 days after planting.

PLBs formed in leaf segment of shoot derived from flower-stalk cuttings. Hybrid used was Phal.
Lavender LadyX[Lavender Lady X (ClarelenXZada)]. 178 days after planting.

Degree of media blackening by cultured leaf segments. Scored by means of the following visual
scale: 1, no blackening; 5, all media turned black; 2, 3, and 4, intermediate between 1and 5. Three
months after planting. Left to right: 1, 2, 3, 4, and 5.

PLBs formed in leaf segment of shoot derived from flower-stalk cuttings. Species used was Phal.
stuartiana. 155 days after planting.

PLBs formed in leaf segment of shoot derived from flower-stalk cuttings. Species used was Phal.
amboinensis. 178 days after planting.

Proliferation of daughter PLBs from single PLB derived from leaf segment culture. 165 days after
transferring into liquid Vacin and Went medium supplemented with coconut water 20% (v/v) and
omitted sucrose on reciprocating rotary shaker (160rpm).

Proliferation of daughter PLBs from upper and lower half of cut PLB derived from leaf segment
culture. PLBs were transversally bisected, and cultured on Vacin and Went +coconut water 20%
(v/v) medium. 55 days after planting. Left, basal half of transverse cut PLB; right, apical half of
transverse cut PLB.
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Plate III

14.

15.
16.

17.

18.

Plantlets derived from PLBs. Eight months after transferring to the medium contained Hyponex
(N: Py05: K;0=7:6:19) 3.0¢g/l, Nitsch microelements (1967), inositol 100 ppm, nicotinic acid
1ppm, activated charcoal 2.0 g/, sucrose 3.0%, and agar 1.0%. Hybrid used was Phal. (White
Falcon X Persistent) X Jimmy Hall.

Plantlets growing in a community pot. Hybrid used was Phal. manniiX Mount Martian.
First flowering plant derived from leaf segment culture. Three years after transferring to
community pots from flasks. Hybrid used was Phal. Callie Flynn.

Comparison of flowers between stock plants and the plants derived from leaf segment culture.
Hybrid used was Phal. Pink Cheers X Phal. mannii. Left, flower of stock plant; middle, flower of
stock plant derived from flower-stalk cutting; right, flower of plant derived from leaf segment
cuiture.

Comparison of flowers between stock plants derived from flower-stalk cuttings and that from leat
segment culture. Hybrid used was Phal. Callie Flynn. Left, Flower of stock plant derived from
flower-stalk cutting; right, flower of plant derived from leaf segment culture.
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Memoirs of Faculty of Agriculture, Kagawa University

Katsumi HaTa: Studies on the Constituents and Pulping of “Akamastu” (Pinus densifiora SIEB et ZUCC)
Wood (March, 1955)

Nakato NaiTo: Phytopathological Studies Concerning Phytohormones with Special Reference to Their
Effect on Phytopathogenic Fungi (October, 1957)

Hiroshi MaTsuzawa: Ecological Studies on the Branconid Wasp, Apanteles glomeratus (March, 1958)
Akira Kaji:  Studies on the Retting of Plant Fiber Materials for Japanese Paper Manufacture (March,
1959)

Kazuo MoRI:  An Analytical Study on the Structure of the Mandarin Orange Growing Orchard Farm in a
Sloping Land Region (March, 1960)

Takahiko TamaKI: = Studies of Garaku Paddy Soil and Reservoir Deposits (March, 1960)

Masaki UEHARA:  Physical and Meteorological Studies on the Cultivation and Utilization of Slope Land
(March, 1961)

Hikaru Kuwapa: Studies on the Interspecific Crossing between Abelmoschus esculentus MOENGH and A.
Manihot MEDIC and the Various Hybrids and Polyploids Derived from the Above Two Species (September,
1961)

Junzabro Naka: Physiological Studies on the Growing Process of Sweet Potato Plants (March, 1962)
Minoru Sarro: The Geology of Kagawa and Northern Ehime Prefectures, Shikoku, Japan (March, 1962)
(in English)

Kiyoshi Kosucl: Studies on Production and Flowering in Gladiolus (September 1962) (in English)
Hachiro Kira: * Hydraulical Studies on the Sedimentation in Reservoirs (February, 1963)

Aizo Nopa: Studies on the Coleorhiza of Cereals (March, 1963)

Sin‘itiro KaAwaMURA:  Studoj pri Ameloj de Legumenoj (March, 1963) (in Esperanto)

Jiro Asano: A Study on the Formation of Pine Forests on Seaside Areas, giving due Consideration to the
Salt Resistance of the Seeds (March, 1963)

Kei YaMANAKA: Studies on the Pentose Isomerases of Lactic Acid Bacteria (August, 1963) (in English)
Masayoshi Asnizawa: Studies on the Drought Damage of Grape Trees in the Region of Kagawa
Prefecture (March, 1964)

Toshikazu Tani: Studies on the Phytopathological Physiology of Kaki Anthracnose, with Special
Reference to the Role of Pectic Enzymes in the Symptom Development on Kaki Fruit (March, 1965)
Takayuki TARUTANI: Studies on the Storage of Persimmon Fruits (March, 1965)

Kunio Kano: Studies on the Media for Orchid Seed Germination (March, 1965) (in English)
Kiyoshi YAMAMOTO: Studies on the Hybrids among the Vicia sativa L. and its Related Species (March,
1966)

Yoshio NAKAHIRO: Studies on the Method of Measuring the Digestibility of Poultry Feed (October, 1966)
Hiroshi INOUE: Studies on the Fruit Development of Natsudaidai (Citrus Natsudaida: Havata), with
Special Reference to Water Spot Injury (March, 1967)

Toyoki MivaBe: Studies on the Production and the Salt Balance in Relation to Calcium Phosphocaseinate
of Abnormal Milk (August, 1967) (in English)

Murao Soco: Studies on the Bark Lignin and Bark phenolic Compounds (September, 1971)
Mitsuaki OusHIMA:  Studies on Nutritional Nitrogen from Red Clover Silage (November, 1971) (in English)
Shuzo Tarsumi: Fundamental Studies of the Chemical Forms of Calcium and Their Metabolisms in the
Tree Leaves (November, 1974)

Masaru KURATANI: Studies on the Early Summer Defoliation of Grape Vines Caused by Veinyellowing
(December, 1974)

Hisao KURATA: Studies on the Sex Expression of Flowers induced by Day-length and Temperature in
Pumpkin and Watermelon (March, 1976)

Takashi KamMaDa: Studies on the Rational Estimation of Rainfall for Design Flood (June, 1976)
Hiroyuki YaAMAMOTO: Study on the Mechanism of Resistance Expression in the Crown Rust Disease of
Oat (March, 1978)

Hidetoshi OKAMOTO: Laboratory Studies on the Food Ecology of Aphidophagous Lady Beetles
(Coleoptera: Coccinellidae) (March, 1978)
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Toru Yamasaki: Studies on p-Hydroxyphenyl- and Syringyl Lignins (September, 1978) (in English)
Toshihide ICHIKAWA: Studies on the Mating Behavior of the Four Species of Auchenorrhynchous
Homoptera which Attack the Rice Plant (February, 1979) (in English)

Hiroshi YosHpA: A Study of the Development, Structure and Management of Co-operative Groups
(March, 1980)

Yutaka Issuiki: Nutritional and Physiological Studies on the Function of Ceca in Chickens (March, 1980)
Toshiaki CHujo:  Studies on the Effects of Thermal Conditions on the Growth and Quality of Fruits of
Fuyu Kaki (February, 1982)

Masanori Goi:  Studies on the Flower Formation and Forcing of Some Ornamental Trees and Shrubs in
East Asia (February, 1982)

Toshiyuki Ma1sul:  Food Chemical Studies on Wasanbon-to Sugar (Japanese traditionally refined suger)
(February, 1982) )

Yukihiro FUIIME:  Studies on Thermal Conditions of Curd Formation and Development in Cauliflower and
Broccoli, with Special Reference to Abnormal Curd Development (February, 1983)

Souichi NisHiyaMA:  Studies on the Water Hammer of the Air-entrained Flow in Irrigation Pipe Lines
(February, 1983)

Shigeyuki Mavama:  The Role of Avenalumin in the Resistance of Oats to Crown Rust (October, 1983) (in
English)

Shigeru MonTANI: Early Diagenesis of Amino Acids in Marine Sediments (October, 1983)
Masahiko Ican: Studies on the Utility of Ratoon Traits of Rice as the Indicator of Agronomic Characters in
Breebing (November, 1984) (in English)

Ikuo KaTAOKA: Studies on the Coloration of Grape Berries with Special Reference to the Regulation of
Color Development by Abscisic ‘Acid (October, 1986)

Haruo Suzuki: Agrometeorological Studies on the Effect on Soil Temparature, of Film Mulching and
Canopy in the Upland Muiching Culture (October, 1986)

Masayoshi MINowa: A Study on Thermal Radiation Environment in an Open-type Livestock Barn
(October, 1986)

Masayuki Fuira:  Studies on Cytochrome P-450-Dependent Mixed Function Oxygenase in Sweet Potato
Root Tissue (October, 1986)

Michio TANAKA:  Studies on the Clonal Propagation of Phalaenopsis through in vitro Culture (February,
1987)
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