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SUMMARY

I . Subject
Development of production technology in Phalaenopsis
II. Research objective and importance

Phalaenopsis is one of the most important orchids in Korea and the other
developed countries like Japan, China, USA, Europe, et al. The reasons for high
production level of Phalaenopsis are the relatively lower production cost compared
with the other orchids due to short culture period and year-round flowér
production by controlled environment. Recently, the production and export market
of Phalaenopsis has been increased very rapidly. Because of the lack of cultivars
and tissue culture techniques, about ten millions of Phalaenopsis seedlings are
imported annually. Therefore, self supply of Phalaenopsis seedlings is desperately
needed.

Phalaenopsis flowering has been concentrated at winter season and research
for the year-round flower production is necessary. The establishment of
Phalaenopsis nutriculture is also needed for low labor cost and high quality.

Most of Phalaenopsis plants are raised from seedlings rather than tissue
cultured clones, seedlings are easy to produce but lack uniformity. There have
been several reports on clonal micropropagation of Phalaenopsis with high levels
of plant growth regulators. Addition of plant growth regulators tends to increase
mutation, which is a big problem for large scale production. Therefore, the
establishment of Phalaenopsis micropropagation system without plant growth
regulators is needed.

Phalaenopsis breeding has been done very little in Korea and much of the
seedlings are imported from Taiwan, Japan, Netherlands and Thailand because of
the lack of breeding techniques. Therefore, the establishment of Phalaenopsis

breeding techniques and cultivars development are desperately needed.
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I. Research contents and range

This project consists of establishment of year-round flower production system

through flowering induction by controlling environmental condition, selection of

optimum nutrient compositions and media for each growth stage, development of

micropropagation system for PLB formation, multiplication and shoot regeneration,

and collection of native species and superior germplasms from the origins and

major production areas followed by development of breeding lines.

IV. Research results and suggestion for application

(Results)

1.

Emergence of the second inflorescence was inhibited by high temperature, after
cutting of the first inflorescence. Emergence of the second inflorescence were
increased with 30days of with high temperature treatment.

Flower quality by forcing culture was greatly affected by seedling quality and
its selling cost index was high.

For young seedling nutriculture Coconut peat and bark were the best media and
For medium and big plant nutriculture mixture of Coconut peat and bark(1:1)
was the best medium.

Johnson 1/2 solution were the best nutriculture of seedlings and plants.

The highest frequence of PLB formation resulted from the VW medium with
1.2 times ion concentration, 1% sucrose, 30g/L apple extract, 40g/L potato
extract, 1.5g/L PVP or 25g/L activated charcoal, 0.1~05mg/L thiamin, and
4g/L gellan gum.

PLB formation frequency was the highest at 26°C and 500-1,000lux for cultured. The
lateral buds, especially the first and second buds from the base, were the most
effective explants for PLB formation .

Although PLB multiplication rate depends flower color, it was the highest from
the modified VW medium with 4% sucrose, 50g/L apple and 50g/L potato
extract.

For liquid medium  Five layers cotten, and for solid medium 55g/L agar and

1.0g/L activated charcoal were the best for the PLB multiplicatioﬁ.
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9. For the shoot regenerations the hyponex medium with 2% sucrose and 0.1mg/L
ABA was the most effective.

10. For three years, 160 superior Phalaenopsis plants were collected and 95 were
selected and evaluated.

11. The selected lines were selfed and crossed for breeding of new lines.
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75Y 18.1 7.2. 3.6 87.3 42.1 47 64109 3210
90¢ 184 6.7 3.8 84.5 41.8 56 64259 2,760

‘A AFYZHE 1209 F9 data
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7t AT EH

Tl zALe] 24 TleNEE A FA=
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WAL S ezt stA

o Ag 2 9y

FIAAMEE AMEZRH 2070 o) AuiE HEE FYsAC AE¥AE 1
UA AeiF A FFo] 8H(FE5mX MZ12mX £0]05m) FE A2xg
31 e E(ZE25mX A 21.2mX £0]0.5m)E 4902 A zsled F&
B2 83l WHEAE S FolnA FRon, dojHde 1493 E 19 A
SEE 2312T2 gY2o| HEE 3AY. FYS §F UL FUFE HAA3d A
Fol 20,000~30,000Lux’t HEF AU ML FUAd AR FFo
18cm 4 4~5"1e] #YE BE ASAM A 4007(1,600F +E&7FE), FP3¢
20 16005 EF 2,0005& Mgstden MeHrrle 129 238 5302 79159
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e Aedesgon, Aee 0UHt 89 BYe] FYHIA2 84 B Ay
Wl 3t FeSA 25 B Aalso 2EE olsd 7L 0

7% 10A7H5 8CE FAT oFhe 1800~08007H4 14N S
FAL & AES LEPA HAE ol g5l B2 452 AFHNA 2 AP 54

st

o. 23 2 33

e 1204 Fo &L HF S7HFoAM 4338 dZL 27} 02cme 0.3cme
A2zt zol7b gnen, A5 L1W/Beg BE AN FAstE Ago|UtHE
6). 4 BegAlze 328 AFFLS BYFS2 AujdA 2 967%
% 632cmE M oy FEEET 2dse HAYLEE dYHoz A
e 19 Aol M z2+zt 66.7% < 671/822 7+ EITHET).

D7k A& 114 124730 deld A2 19 A7t 58309/2(9809/F0))o =
1210978 wofdt By Al 3,2009/2(5809/F Rt 2,6809/E (4009 /% 0])o]
U4 =4 BeiEAT. A2AE 49 Avie YPAE 58402 B w19 Aujo] v
s 2~3u) ooz B HES ANYT & Yo AEI HEE 139%7F 2L
528%°1N 1, 28 EF 1370/E7F AL 47H/8 o¥ @ujrtzd =£§ 15109/%
oyt AL 43709/E el At

E 6. Aol A2AE 120d F JsF e A&l we &3

4 ZHem) i | Z (cm) 4 F(ul)
A B EES B
7 A y. A . A

HEA T gpas AN s A s
@83 < 2| 183 18.1 73 75 43 38
A& 1aA| 201 19.2 76 7.8 5.4 36
e 4| 186 19.0 74 79 47 36
3 & 19.0 188 74 77 48 37
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7 Al g deiEAs g 4 vl

A g B7Bede 3 3 F AEIdE 25 @R A F
(%) (cm) (%) on (/8) (%)
Sl BT 96.7 63.2 58.2 55 3,200 100
A2 2] 2] 15k 2wl 933 504 66.7 6.0 5,880 184
A2 A g4d A vy 78.5 54.4 528 47 4,370 137
3 iy 89.5 59.0 59.2 54 4,480 -

C@ofAlz) o BTO9E 1€10Y), 12AE ('9811Y 129), 49Aui('98 3129 14Y)

2. B EAE SAANA T8 AREAA WAE 9F

7 A7 5H
ZdEAL EAAN ZleNEe AT FAH IF ALE Aesna st

Y. As 2 9y

IANAEE AU4ERZEH 200€ o Awig HEE TUFEY Hadgres 2
FA dubrd s F2H3 -2 (F6mX Z0]20m X ¥0]13.4m(36.4%))$} o o] 73 (143
) IHE HXAsta $&0] 18T Ad4E 19t (AF214.41) REZ 892 1 2%
Hld $ol HXagich At} oo AMg-sted F7H08:00~18:00) 10A12HE<H 2
8C=2 A&t oF7H(18:00~08:00) 14A1ZF &< 25CTE FAY £ YEE Egolno
xR MME o83t HEE #de AR dAsdd Adwde 93 20cm,
A7t 5o o)l #UE BE AXAEF20] 2500F, BPsF20 50057 EF
30007 & Agstges AIgA7E 129% 232 2oz 8¢9 1YRYH AL g
SR 60¢el e 9¥ 30U FH Artste22 §7 HA 25TCo|dez Bysqch

9. 23 R 2

B S29 THR ALAYTANE Fuold Zul §4Y AR HDy 5
YRR AeAe 1200 ¥ 9%, A, A4 2F 428HQ
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BEedEe R ABAS AP At 96.7%% 632cmzB Ao, AE
38, 2%, AuiZ7lAdE £AR ALAYTIE 4G 66.7%, 6.070/%, 58309/E o2
€

o 2L FAz F W AH2Ad ¥ BFAs AAFRS TR 2Zd
°

wet 3A dF¥S T3 glon E3 dA7] At @ #HAvirtAL #YPAWE 100
o2 B o SR AHEAHIYTE 148%, TUE ALHIYTE 184%ZE A Yeyoh

B 8 TR #E A2AF 120¥ F ASvln

qd FHem) d E(cm) d =)
A g RS A &2 PERD
60Y X 1209 % 60¢Y % 1204 % 609 & 1209 %
& 8 3 - & 20.2 18.3 77 7.6 52 35
ZWEAH A8 20.3 186 79 75 54 36
FAEA A F 20.1 19.2 78 76 56 4.3
o] kg 20.2 18.7 78 76 7.1 3.8

E 9 A2Ae A% delEAls Jist F2 v

A 2 }42dE 34 F AFEHE 2% F #uAE A £
(%) (cm) (%) (7h) (4/8) (%)
@ 8 ¢ = 96.7 63.2 58.2 55 3,200 100
FTUEA LA 83.3 52.0 53.3 51 4,750 148
FARA LA 93.3 59.4 66.7 6.0 5,880 184
3 g 91.0 58.2 59.4 55 4,610 -

YAl 7] B 99d 1€10Y), FUE (‘989 129 149), $UE('98d11¥ 129)
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ZelEAE AAANE sty 3FE HAE A3 23 33 2@ &) e 94
At

AANulE Nt HFE HAT F HHANE #BojrtAAFE B o BYsS
2 Hg7hAa S 100018)e2 vlwd 23 z2uiFdodA AAAuld Aol 133%
2 gsten, HAA AZ|dE2s BYste29t u2uigd EF Aol 10ecm o
o A e Aol 247k 131%9 168% =2 7 43t

AAAE st 2P A3 A 0Y9F 22 wiFd BF JFEHEE
o] 76%= WP 22 482%KET AA AAHUL

22 AAAMA Z2AYE 30Y ol AFste Aol 1ASAHT F 2457 &
Eo g Aoz vEwen nEAPA 23 FHFL 12 FFFRD AA
o2 FolAE F¥S HEHHT

EZAA ZelEAzY BPEAN FAFL B2 AT M AL

U AE3EH Aslee FAPLEE AHAHLE AHEHE A2 1dAudA 7t
¥ woto
ZAANE A A2AHYA ZBeAlEAlxy AIERAS TR Ao uwel FA
de weton v ANL AP A A Dok RBolM YAy
210002 2 o YR ALHIYTE 148%, $UE ALAYTE 184%2 =4
Urebytot
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H 3% EaEAlAel SARu| AAH o7 Hof

A1d A A

TAlgAl2e A =58 25 9 QA8 Ao g Adgu) 2 nEQ YA

A HHANEF 2722 AR, dI)olM ol&H3 YE FAAulr&
S Tt AR e FYAuIIE S SIS e o] AU

Ag7HA del FFH e AS9AE vz A Aupgde B AR} o
FolA gey 24 AuledlA o)gHR e e A BUAEA2AE Z#d Sof
o AEY A A7 B3] P n gloy AT Aol wet HAAH] £Foe
2 Aol b Jdoh. AR E A3 vixl= 4|, W, JER2 - HelolE (10),
B3 0 E (1) Fo] oj4H1 low JdzAde s £UQ #lYd2E N, P, K
€& 2:1: 12 FH3}RLm, Shanke NO3- ¢ NH+ HES 2: 12 & o 7
7t EXEdta SRR, HFE 7 39 v & /M Fvn s

JH2g BUEA2Y AFHE Foll =F5HES ARAIY AANY T L&A
e Fd 2 MAE At FhAuries EPE ot At

A2d BAEANE FAAUME A F7HA AL
1 gaEAs FAANA QA 4 A

7} A7EA
aEA2d FAAuA BRE ke FYUNE ASTo Ay Hge 9
# @7 E Aesnat s,

Y. As 2 3y

A EAL FAANE Al £3E(FF3~Tcm), TEE(FZ7~12cm), A2 &
(F#812~20cm)e2 FE3 LG4 A7 E FH8taa At &38R
ALAPE HeT 1070 wiAE FAEY 98d 59 2095 79 2047 33y
on, FEE HAAEAG L £58& ALAHAA SHEol 2 wjx] o] @& u}
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st AVEE FAHLE T/ WAE T8t 98d 84U FE 12¥4d A A3
Ak AES vlR ALAE =3 FEE uiA] AEANFPANAM A5, S8, dFEF
g0l & FAYES upaE FAHLE 8/ wiAE FAIEY YA dubrd I
A 992 39 104%H 8¥ 10¢7HA stk d7hiA] AEA g FATIH
e b B3P FAAs Yoz FrEHod, A2 Johnson FAE ol &R,

rl

FAFFITE F 152 A
. A7 4 23
BzAs S A X9 2HFI ASo nAE ¥ 72 wert 4%
59cm, 9% 31cm, ¥ 340, S2& 900%2 7t $59oYH, & Heo oot
7} e e Podugw Ergo] 5% ZIATES 90%< viE W& =
& AL BAZEQYUH(E]D. 24 uAAY AgoHE 71E&9 Hgn ZHIE
d &7 FPEPLL 00%FTLE TYHAL, FAEFANA 155cmZ Heho

137cm2t} 18cm o A& en, vta:zaJELDAY £ 34 Ed &) 60.0%
¢ E=A Jehd F3A HATHE?). BHEAA AEE wiA] dSAFEES 9%,
dEZ 44 F7HFS ¥ I ERAUDA YA 22 26cm, 2.4cm, 0.87H/
2o2 714 TN eH, 5}7’1%3%, A3y, AEFSET NAFATAME 2zt
81.2%, 6571/, 656.0% 522 & 4 Mef 7 785%, 6471, 665%% F5T 23
Ueldth AR dALEZE FFEE0] 65%Y ZAAERALDHE ] %
625%AHELZ AN TS LA 7F F 3 A = ATHES).

it

]
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¥ 1 ZAlEAs 88 uiRF R wE AS5AH

A 2 9% 4 % 4 & INF SEE
(cm) (cm) (v) (&) (%)
o 3 5.9 31 34 2 90.0
4 4 4 4 45 26 32 3 85.0
v} a 5.9 25 2.7 2 90.0
% A 48 2.8 2.3 3 85.0
Z ¥ E 47 2.6 2.7 1 95.0
B} 242G HEa:D 30 19 19 13 35.0
2=z E:S A1) 3.3 19 1.9 9 55.0
YA FW:zm A EL:]D 3.1 1.7 2.3 16 20.0
4 gdE: Gl EQ:D 34 19 2.0 17 15.0
ZIANE : $A  EH (5:3:2) 43 26 2.4 6 70.0
E 2 SgAs FEE A ALY A
4 % 4 2 4 = g 3 A
2 = FhE I FF (cm) el s
(cm) (cm) ) (%)
o el 2.1 14 13 137 40.0
v} E] 0.7 0.3 0.9 8.6 40.0
Z =2 3§ E 2.7 14 1.3 155 40.0
v = HEgelEQ 1 1) 0.6 0.8 1.3 8.0 40.0
v =2 mIAIEQ D) 0.9 1.0 11 113 60.0
v 3 AR A D 0.4 1.0 15 12.0 470
vlA4:F A3 W 2ol E2EE] 07 1.1 1.3 97 470
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E 3 ZaEAs H4EE d7hA AeAd 23

d 34 4 + 3 A
- S E TR LT A8+ 4ERe
= =3 ZME F7ME SIS EEE Gl/2) %)
(cm) (cm) () (%) i )
Wy g £ 2.7 1.2 1.1 785 6.4 66.5
IAINE O & 34 0.9 1.0 75.0 58 575
IzEPE v} AQ 1) 26 24 18 81.2 6.5 65.0
FAFHE v =2 1) 1.0 2.1 14 76.5 54 60.4
FFAIE : v} a1 :2) 1.2 2.1 1.0 785 59 57.8
JERA3: A Al F&] 2.2 20 15 732 5.2 62.5
HgolE3 : A M1 : ¥ 0.4 0.7 1.0 795 5.8 59.6
FaLAANLHGELFE] 1.4 1.2 16 80.6 6.0 58.2

A3A AL FAAME S AAH FA Ag
2. 39 EA2 2ER PYAS AT A Fd A2 AF
7b A+ 53

BeAze) FAAuA TED D AVHABLE A HAGA $EE TR
A B

U, Alg 2wy

B AL &3l AT FAE AL EHGA3IEE FTANALT, A
AR2e 1YA Gubrd T4 dHed, wAe RRAET FUYHES A8
Q3 ¥He Johnson ¥AE 1/4%, 124, FF Y, 2jdo2 N3t FAFTFL
_?.)\

Fas Betyes sgon, FATFHFE A4 09 FRE 1913 FF @

_19_



o & FF¥FAL MEsazx gt FRE FA4LE A Pl 9~10cm
a71e SYEAAE FASGET YU Johnson ¥AL FFoZ o 129 | 2]
o | 4ujdS 5AHYTE FAD

Aug HAgA FHAFL FHo] 13cm e FYF BE AEdtd FAEA
e dWe 9oz AAsgtt YA¥Ee FTEE FANGAM dF

&, AAEF Sl HF B2 Johnson 1/2394& dvbvrd 4oz FHslo FF
gon, FAe] HA FFHATE TIHHLA 3YVF R FAF FFE AAR
FS

& FAdsAEFD, °J‘-’333-r17~1'5}-r(133)*5 57 M2TE& FU

i K

Ol

s

e

. 43 4 2F

SRS 4 TE ANFAF 12999 4% F7HF 27cm, 9% F71F ldem, ¥
F F7% 13u/Boez M $5EAn, 4Ae FAFAE 08cm, GFF7HE
1.0cm, G371 020)/2 02 ASFNE SUTHEL. FEE Fd FEAFAA 12
goie] 4 ZF7HEHE 29cm2 M U, €4EH d5dME Z4F 24cme} 149/E
o2 3 UrHED). 4BE ¥4 TS5 NP F4E 33 AFF A s
13 @48 Ayt BdFEd 43, 95, 459 S el 42 06%, 0.3%, 0.79
/eog wgten ANIALEAN =T HHEEE 85%, 235 67/, 4EFSE
703%2 7} 53t TH(E6).

¥ 4 AL FEE Fdxx AFEa

4  Acm) 4 Z(cm) q ()

AN 1209%F FHEF RAAN 10U% FURE AN 109% S

o 49 6.2 1.3 2.6 36 1.0 34 4.7 1.3

12 o 43 75 2.9 2.5 39 14 3.6 49 1.3
ZE £ 9 4.7 7.2 2.5 24 37 13 35 4.7 12
2 W o 46 7.0 24 25 37 1.2 36 4.7 11

4 df 48 56 0.8 26 36 10 3.5 3.3 02

3 ki 4.8 6.7 19 25 37 1.2 35 44 09
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¥ 5 ZHxAx FES v AFEFS

4 Fcm) 4 E(cm) |/ F

A I0UE R AW IDUF IR A 09F

Fh® g 95 106 +1.1 52 6.4 +1.2 25 3.1 +0.6

12 4 9.5 124 +29 54 7.8 +2.4 3.0 4.4 +1.4

& 9 97 11.0  +13 53 6.5 +1.2 2.7 3.8 +1.1

2 W 41 95 9.9 +0.4 51 6.2 +1.1 3.3 42 +0.9

4 v <41 99 8.5 -14 54 45 -0.9 3.8 3.3 -05

¥ 6 TAEA: HEE Y95 E Al 3t AF FF w)m.
} = 2~ 3 A

] f-z" j“ f_“” 5_}_;’ 2 8 & HES
=] g ZAF ZFAF =AF Z¥& /) %)
(cm)  (cm) (o) (%) = °
# 3 A v 2.2 1.8 1.0 785 6.4 65.5
goal@ B (1:1) 2.1 2.3 1.2 74.7 5.9 62.7
Gl - A (2:01) 24 2.2 15 82.1 6.4 68.4
FATASE P (3:1) 26 2.1 1.7 835 6.7 70.3
SFlPpy s FE (1:2) 2.1 16 1.3 732 5.8 59.2
g FS (1:3)] 07 14 1.2 74.6 6.0 58.6
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FaAlEA LS g WA Fe aIIERI(LDAYAN FFYFo] Mg 94
stnen, B4Ede, 285, FEHE T NGETAANET Hee 559 An
£ vehdo
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A1d A A

FUlel A FlAER de BAEA2Y A¥BE SHA B &40 B3 BY 45
45 9 gAREY A2ZFAol A wat gt ZAT Al7)d dAS] A7) 7] o
#2490 39, s st #A3Y T F8 FHY FE A o Fol 9EH AU
ojg]3 ZAE A8ty st ZAMFE HFA hFd A7 Bol AEHL gle
U ZelsAlae @347 BEd FAY HEo s BFIL £2BE APl Uz, A
AzAY sy B9 A AE2 2] ZWse 1AElE 2 FAAE ML JdL
ng 23 AHE FA G2 WIANEE &R £ Ae A (Tews, 1974, Arditti et
al., 1977), 8172 dH(Homma and Asahira, 1985), €% #(Tanaka et al, 1975), 3}7 Ho}
(Tse et al, 1971; Zimmer and pieper, 1978, Tanaka et al, 1988; Ichihashi, 1992), &%
(Kazuo et al,1983) 5 ©|&3tA HUM. olHAEL EF AEIZEZE oj&sted, A&
FEEL HFF dojd F Ue WolY AJEZAR A HI glof HEIZEE HIHY
o] thFZA & 4 Qv WHe] WasA HAUY

et 2 Jd7E PLBE # &, FA5E E4HeE FEE ded U £
712 F3ld wgFe] dojd F Ue HolE HAsse TeFAL dFHAIE
S gystuxt o

A22 3736
1. 8739 254 %9

#. A7EH

gopAze) 37e 24 HRozRH AAs HPWY) VLY AR A8
smz oqddl 9@ £40] 70% o4 Bk IHBE AARFL AAME WA 45
Ty sgstnn s,
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FA ABE 2t FEFAY A B AL AuErtdM FAAT

A

O 2FA EHE 14 E& 70% ETOHE €3 BAHULE 7|FoA HAEE sl
33] st

@ Aol FHoZ % Hemel AW HEE vz HHsHO

@ AEL XTEE EQY A2 dx dod ESL3d ¥ 3N FE HYER
70% Ng&S ¥ 10~20%7 4FSHAT

@ 1% NaOClg o] Tween 20(A# 4 100mF 1%€)E H7tstn oilE & £
1587 A-2AFs Tt o)Fdl 88A4A (Rifampicin 10mé/ £)E H7Hg &)
1087 Ag3A Y (Table 4), 3% Hibstsias £d¢d F2F ZFRFA

}3

.(Table 5)
® AR E ¥ BFA petri-dishell 4HL SR
® ° HARANM £ AAT F TYY AAoidE FHo2 AR o 5m,

B j0~15mme] Zolz A slgch (Table 6)
@ o FAAES ¥F FAHY &% 3m7A E7EE X o AR

s73uo2 Xl E Coconut Water(oldt CW) 20%2 #7718 Vacin and Wentj |
(sucrose 20g/ £, agar 10g/ ¢, pH 5.3, 121 TCollA 1583 BME A9t 3743
& 28+1TEES 16MZHE0 lux) YFZAANA ke A= F shootrt vhew
1,000~2,000lux &ZA vjFatdch

4. 4% ¢ uF

Agade 2980 10%AER 7|E9 AFLHEY A Ropx o2k AL
AZAFE AEF72 AT FBAE AHET AgdAH 298013%)0] FelAE
AL B F JYtHTable 1). Tanaka® FAA EFAE H7sd gA3E 2530
A9 gAHs 2GS WAE £ Jvn Bustdoy 2 A 28d AAA3IMN
Z 7183 Aol 4704 Ul 29 &0l 2F Eol: FAAE AESHA ¥ AT
Tt sl 2E3E Ao F& AR AEHUMD

k



Table 1. Effect of Rifampicin on survival and shoot formation from flower stalk
of Phalaenopsis.

Rifampicin No. of No. of No. of No. of
(ml/L) explants contaminants(%) survivals shoots(%)

0 21 8(38.1) 13 3(23.1)

10 23 3(13.0) 20 13(65.0)

FAstra 3% h0 F27 ARG o|Aol LG PlAE FFol AT AP
AAE A5 Fastes G0 AAGE AeolM F%old LA g ol dA
3 %¥& Aoz YehgtH(Table 2).

Table 2. Effect of hydrogen peroxide on survival from flower stalk of Phalaenopsis.

Hydrogen No. of No. of No. of
peroxide(%) explants contaminants(%6) survivals
9 6(66.7) 3
0 14 10(65.4) 4
12 1( 8.3) 11
3 14 5(35.7) 9

EZdY AAE 290 € 9FS vAA de Aoz YEHgey de AT g
AR shootd] Esh&ol FR EF of HeolA 71FAHA Frjel o] 2747t @
A=A 282 goz2e HdFPdHs wMddd £H4E AASVIZ A HTable
3).

‘_

Table 3. Effect of scale removal on survival and shoot formation from flower stalk

of Phalaenopsis.

Removal No. of No. of No. of No. of
scale explants contaminants(%) survivals shoots(%)
14 107.1) 13 6(46.2)
No 13 2(15.4) 11 3(27.3)
17 3(17.7) 14 3(21.4)
10 1(10.0) 9 8(83.9)
Yes 13 0( 0.0) 13 7(53.6)
16 1( 6.3) 15 11(77.3)




2. shoot ¥3& S 4G wiAxAH 79

7t A7 53

8178l shootE #3HA1717] ¥ Wi A THd B3 2HL 2AHE A 8
Bojgol CWel Abgo] 52 HAeZ dedt. 132z 2 dFAE CWY
FE, 99 FF, X pH € A7 shoot® o] PlAE daFo dis] Lolrs)
2 3Hch

J. Alg 2wy
ZANAE, ASY, Hdzd S& 9 =AY

9. A3 2 23

CWel = Agzte] F3g Aolyo] ety ¥z vt 357} =
cn®]2He] shoot7F Wol Wetwth oleidt AEL o o) A &1 o
phenolE Z o] A o] AR T CWH7E shoot 388 AA Eolx= &t
U shoot ¥3}9} shoote] BAEEE wWEA 31 HTable 4).

Fol FFEE EW sucrose’t glucoseR T} shoot #3tol] EHAHolRoy
HEztoll = FRE 2ol7t YErEA] FktH(Table 5). wiA1e] pHE= shoot ¥3}o &
BEES FA ¥ A22 YE Y h(Table 6).

Table 4. Effect of CW concentration on shoot formation from flower stalk of
Phalaenopsis.

Ccw No. of No. of No. of
% (V/V) explants survivals shoots(%6)
0 26 13 1€ 7.7)

5 11 9 1(11.1)

10 36 26 10(38.5)

15 19 16 4(25.0)
20 39 27 9(33.3)
25 19 16 6(37.5)
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Table 5. Effect of sugar concentration on shoot formation from flower stalk of

Phalaenopsis.

Sucrose No. of No. of No. of
(%) explants survivals shoots(%)
9 6 3(50.0)
1 9 5 5(100.0)
2 8 7 3(42.9)
3 8 6 3(50.0)
4 9 8 1(12.5)
Sugar percentage No. of No.' of No. of
explants survivals shoots(%)
Control 0. 9 6 2(33.3)
1 9 5 3(66.7)
2 9 7 3(42.9)
Sucrose 3 9 7 7(100.0)
4 9 7 4(57.1)
1 9 6 1(16.7)
2 9 5 0(0.0)
Glucose 3 9 8 1(12.5)
4 9 7 1(14.3)

Table 6. Effect of pH on shoot formation from flower stalk of Phalaenopsis.

H No. of explants No. of No. of
b cultured survivals shoots(%)
4.8 8 3 2(66.70)
53 7 3 1(33.3)
5.8 8 5 5(100.0)
6.3 8 2 2(100.0)
6.8 8 5 4(80.0)

2o RPFAZE agar(1%)E gellan gum(0.3%)E AH&3A S o shootd] #3}
7b EAoIAHE 2). gellan gume 7% 3 F A A shoot7} 27 AlFE o
phenol I Aol agarBth ARow wfRlf A4 o, FA AA &= RAo| phenol
ol Hof 2emol o2 AgE 3HE 7t BhtH(Table 7).
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Table 7. Effect of medium matrix on shoot formation from flower stalk of

Phalaenopsis.

Matrix Culturing No. of No. of No. of
depth explants survivals shoots(%)
Deep 7 6 1(16.7)
Agar
Not deep 7 4 1(25.0)
Gellan Deep 7 3 0(0.0)
gum Not deep 7 6 4(66.7)

3. shoot £3& A% A4MY 831 ¥4

7b A7 5 A

g7 FHE 8739 ot R A2 shoot (HH)E WGl 9sto] PLBE d&
Aol FAolth. 2y G MG Hotl A AR shoot7t BEHE RS obud.
weba 217 oobe] shoot EBtol HFe BFAxHNE ZE A2 wl§ Fad oln o
e ERA s AAA shootE EEA7IEUE B8THY, A%E z2do] Fo: 2
F7b Ao 29 A HFexe Wtk A 22 AL 100~ 1,000lux7 A
st Jhd A 2EE dotry] A% 4¥E FYsAt

4. A7 2wy
FAAR, 254, A2 5 99 5da

9. 23 2 u3

100 luxW ol A 7+ WA shootdE A 1,000 luxol el A& shoot7t ThE Az
o W& 25HAE A JdeElgd £3 100 luxW e F$ 3FAE AFsz go A
o] g TRstE Aol tiREoIU. welA 7~10¥e] AYH 1,000~2,000 lux
Uz $AFE 3ol £ Aoz JAZXN(Table 8).
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Table 8. Effect of light intensity on shoot formation from flower stalk of

Phalaenopsis.
Light intensity No. of No. of No. of
(lux) explants survivals shoots(%)
100= 11 5 4(80.0) over growth
500 11 9 6(66.67)
1000 11 7 4(57.14) slow growth

T 3F7 100 luxA E3tn I o] FelE 500 luxE &3.

4. PLB3A S A% 40w A=y 743

7t A+ &4

FH Gl ol &H = WA HFEELS thFe BA(10ppm)et L 9 PGREY 77t
gaHoltt. @A7IA QA G ol & H e wWAE £4 KyototA 2 7]l NAA
1mg/ ¢, BA 10mg/ £, adeninelOmg/ ¢ 7} #7159, 2 o) o2 AP Ao 93t vz
A= ozl 7FA PGRel AH7idvh zgu oj¥ A PGRel #H7td wixolAd #7189
PLBE I #o| Edwo] 2ao] Rolxmg PGRS #H7IstA & wixzAHE 21

A sgioh.

G As 2 Wy

FIANARE FANGEE T AL 7 Az GAAAN Z& 7| HAANEY FA
BAE AHEstE 2~4mAE =719 SASA A" AE 65 AT 60nn X 15mm
petri-dish 1709 64 H, 10cmX2.5cm test-tube 1780 1-AA 250m¢ Az EZtAz
170e) 2084 wigFeAch vile] GARE ANGE de 9 4P £ HYHo B2
A SR

Ak & wixle +£3 Kyoto ¥A (hyponex 35g/¢(N 65 : P 6 : K 19),
myo-inositol 100mg/ ¢, nicotinic acid 1mg/ ¢, thiamin - HCl 1mg/ £, sucrose 20g/ ¢,
gellan gum 2g/ ¢, pH 53)& 7|82 s Jov CW 20%, Yeast Extract 1lg/ ¢,
2g/0,3g/L% o8 JIA HANES AUt APt

712 ) & MS, VW, KC(#4 Knodson C), HM(homma) =} X% A}-& 3%t}
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2YA 2 gellan gumthdlel BAAL ol 837 skl YAWL 2~38 S 2o} =
2% Sol 75n0/gd BFaAAc AU W 2AL AAN AF 220 B3
(25C)ol T3 2 o]F e 25T 16AFYFe] =T 500~1,000Luxol A uj 3t o
AdAANY YT L PLBEAL S WY 6~8%F olFo] ZASHHom 2Fuig Ay
e sTh

. 23 9 3F

o2 7hx] d¥ulY 2¥Z 3 phenold] o& ZWmA Aoz PLB Aol 25
S 2y dHA Y ZHE o FE Foly] Al €xXWe oj&d A MH
Ae] BELE] ;oY o] Aok wi/INZ PLBEAEL B4 41 AXNY
PLBT Z4HA2 AduiGAS W SR g 2884 h(Table 9).

Table 9. Effect of cotton plate on PLB formation from leaf explants of
Phalaenopsis.

Medium matrix No. of No. of No. of
explants survivals PLB(%)

Gellan gum 140 0 0(0.0)
Cotton plate 140 85 3(3.8)

Phenololl /¥ @R AL 7] 93t SHVAE A 4847 240948 3
7be ol BEaALEe] HAY V29 FEI Fobdd wa ZwsiH 4ol
el g7hA 57 A Ak (Table 10).

Table 10. Effect of charcoal on PLB formation from leaf explants of Phalaenopsis.

charcoal No. of No. of 'No: of Index
(g/2) explants browened vitrificated
0 100 100 88 N
05 100 46 82 -
1.0 100 46 55 -
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4. PLB 94<% 43 AulYg 83243 9

JAUFE EF PLBA7IAlYl phenolE @ ARl o3 mAeAY $sts}
= 297 B mebd gUge 9% A9Y $AEAL 2iA ST

SREER-

FAAR, WAZY, WFRDL A% FISAD. ¥ 712%e] BE PLBA7I
AUE, fese G AEA AL FAAE @ A A FU Wbz a6l
Wokst 5 4~65 Fol ZAsAT

9. 2% 2 2%

Fe)7)zel 4 PLBHES 2ol Aolo 4¥ATHE wel M 73] 2
NA5E FAAASE Foy f25 AMS7 BolR tH(Table 11).

Table 11. Effect of dark period on PLB formation from leaf explants of

Phalaenopsis.
Dark period No. of . No. of _No: of
explants browened vitrificated
contro} 100 9% 39
2 weeks 100 47 47
4 weeks 100 45 58

A3 ool
1. PLBEA S A3 Aot vjA x4 +1
7b. A5 3

At oz2e gH g 2% PLB #717F &038tA &3 F AZto] Bo] &
850] 3749 dolzRE AH PLBE #K 3z sttt
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Y. Als 2 9y

FANAEE TF 98 AuFrtalM ARen, sAH A= A ugoa
Tt A AN dolg FHoZ WAE o) AlLoz FHY FT A
2 xERo| HAHWAA dolE HAH HHF Aol 10emXx25cm test-tubeol] 174
A AGstn G F 8FFo| AEE, PLBEAN S 5L AL

HolulF ¥hAE= VW(Vacin and Went)®l 2| (sucrose 20g/ ¢, agar 10g/ ¢, pH 53,
121CoAlM 1583 93)E 712N 2 Agstgoen dolujdal wix] 2AHEAe F
HE T3] HAste] & gl ®o)] ALE3E MS(Murashige & Skoog), hyponex,
homma, Knudson C #jA& w3t E£3 w9 o], Alztel 7AE2ZEE uhy
U4 F2&, B, %8 A, thiamin - HCLY ¥ FE LolHy] sty ztzte ez
2 8t} agar, phytagel, cottong At§3tod Ao wa ke e Fuls
Rew = pink 34 AFS PLBEAHEES Foluz AEAY FAo e
t Ca, Mg9] & 1/2, 142 @50 wgstgd o wg 85% PLB A4S S
Abst ok

g 42 25TE FA89 1,000~1500luxs] 24 16417 dAL Aok

Iy

M

o

oo d3 2 @

73 YotE o]4% PLB A4S AT wixg 43 A3} VWuix 9} hyponexH} X (N
t20 P 20 K : 200914 PLB #A &0l Z+7 385%, 368%2 74 &3t hyponex
wj21e] -9 PLB7F =@ Ao] A £931 A ¥sts Aol ol VWHIRZ} 718 o
AO2 U T.(Table 12) VWHIR] 9] o]2%5 %o] w}& PLB H4&L olexxs}
oA 500~571%2 EolNE AF S BPoy & ol gAtHTable 13). A
HFEEH AAFESEL 47 2~4%2 £4 AT 23 PLB AU LL 10~375%
of WolZt ANy FEE ANzbe]l HUd AFL LAY $ AU (Table 14).
Ichihashit %olulekA] PLB #HA&o] 10~53%2 el ow PLB &Ae] o]
coconut water?] 7} ® o]29] FEZFI/I EFo) wet 2 wE AdHPoz Y
Bttt stk whebA odolugdal A o2 E P HAMNEY EHo Hr=

£33 A7t 9t Aoz ARgYy
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Table 12. Effect of medium on PLB formation from lateral bud of Phalaenopsis.

Medium No. of No.. of No. of
explants survivals PLB(%)
MS 20 20 4(20.0))
Vacin & Went 20 18 7(38.9)
Hyponex(6.5:6:19) 20 20 0(0.0)
Hyponex(20:20:20) 20 19 7(36.8)
Knodson C 20 15 3(20.0)
Homma 20 20 6(30.0)

Table 13. Effect of ion concentration at VW medium on PLB formation from lateral
buds of Phalaenopsis

Conc.* No. of No.. of No. of

explants survivals PLB(%)
0.8X 18 14 7(50.0)
1.0X 18 17 9(52.9)
1.2X 18 14 8(57.1)

* Al media contain 3% of each apple and potato extract

Table 14. Effect of additive on PLB formation from lateral bud of Phalaenopsis.

Apple Potato No. of No. of No. of
(%) (%) explants survivals PLB(%)
2 10 9 3(33.3)

2 3 10 10 1(10.0)
4 10 10 3(30.0)

2 10 10 1(10.0)

3 3 10 10 1(10.0)
4 10 8 3(37.5)

2 10 9 2(22.2)

4 3 10 10 1(10.0)
4 10 10 1(10.0)

CW 20(%) 10 10 2(20.0)
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spyut FEEE wiAe HAAE BE vidyg FE2F 15%E A71e % 9ol PLB3
dgol B6%Z 7tF A dEg oy viuy 588 HME #i oA 4% PLB
9 A9 %A #53dd P2 el PLBR7lol A @8A €& Aoz A"y
(Table 15). Yam $(1991)-2 Phalaenopsis® PLBZ A9l coconut waters o2
223122} bananax GAlF o2 ALY D Ichihashi(1999)E o8 7}x] &
#%2AE E3la potato extract, coconut water, apple extractZ7} 92| 7}x] dellA A
Aol Ao Z L3I bananat JAHoE AL Hustgc

Table 15. Effect of additive on PLB formation from lateral bud of Phalaenopsis.

Additives Conc.(%6) eligasfs sﬁ%ivfls Pﬁ%(‘(’}f)
Cw 10 20 20 3(15.8)
Banana 15 20 19 5(26.3)
30 15 14 3(21.4)
45 20 18 211D
60 15 14 171
Banana+potato 15 + 15 15 14 3(21.4))

Sucrose 354¥ A= FHI == 1%9A PLB #3848 27 60.0%, 67.7%
2 M 43559 on PLBY HEH: L 48 39 283 sucrosexE7} Eob
A42 PLB7E =34 & £95A HAHTable 16). wixo] Td 2 Yoz
AZTd B opEt AHEd #WHd FdFE vHUHChia). Sagawa F(1984)2
sarcanthine?l A1 socrose”} chlorophyll®] A& JAIFH3H 20 (Kim, 1996), Islam
5(1998)& Phalaenopsis®] callus ¥l ol A PLBEAS 3 48 71x & Aa3s
Be o9 sucroseE EFHI wiXolAM Fsyt dojwdtin At Teo <
Wong(1978)& WthF <] @l holttumara®l siFA] Feo| H7e w1l protocorm
o] #3lstn AFed e FHHI dojwtix A



Table 16. Effect of sucrose concentration on PLB formation from lateral buds of

Phalaenopsis
Conc.(%) el)j;(;iar?{s Sﬁ—%vﬁg P?%(‘?/j )
0 12 10 6(60.0)
1 12 9 6(66.7)
9 12 9 3(33.3)
3 12 10 3(30.0)
4 12 8 3(37.5)

ot FAlol = FA] AW TALSHE JRAZE Bo] wAsA o]E WAy A% F
stxl PVPSl 84925 Hrle 20 PVP 15g/0 9 B4 25¢/08 #7718 4
2z} 4677%, 400% 2 dlZF 333%°] 4|3l PLBE A&l F7FHAcH(Table 17,
Table 18). Kimura®t Kurihara(1991)= Q8w IFF oo sz gdo] wlx] Fo
Z5o] PLBEA S dAS=2 PVP (E&F 16000008 H7tsld ssAd8de &5
AU FHE 6~8g/L R FER AE3IY HEEAS 2oz FAAPozA I
T IJHE Fole EFHE EU2W agar A gellan gum 2g/L& AH8UE o PLB
Aol EUHtm dFT. Nuraini $(1992)% 381749 dolujtFo activated

charcoal®] #7te HBBAZRH HEEZ L FFse 988 ddn st

2

o

Table 17. Effect of PVP concentration on PLB formation from lateral buds of

Phalaenopsis.

Conc.(g/ ) eij&ag‘fs ngiv(fls PT,%(f’)/j)
0 30 12 4(33.3)
05 30 22 6(27.3)
1.0 30 20 8(40.0)
15 . 30 15 7(46.7)
2.0 30 22 9(40.9)
25 30 20 5(25.0)




Table 18. Effect of charcoal concentration on PLB formation from lateral buds of

Phalaenopsis.
Conc.(g/ 2) eﬁ;fagfs stll\lr?/.ivzfls Plf,%(‘?/f)
0 30 12 4(33.3)
05 30 23 8(34.8)
10 30 11 4(36.4)
15 30 17 6(35.3)
20 30 8 3(37.5)
95 30 10 4(40.0)
30 30 15 3(20.0)

siAlell  Thiamind 7t Z¢ H7betA] &L 2 $ETH26.3%) PLBE 480
412%=2 EolHHTable 19). ¢ W FolA vitamine FFAHA AL ofyx|ut
nicotinic acid, pyridoxine, thiamin 5°] ¥& FEZZ A}2 9t Koch(1974)o] wW=9
callus2% 8 PLBE 2247171 $3lA 05mg/L pantothenic acid, thiamin,

pyridoxin, nicoticic acid Z} 0.2mg/L, 0.5mg/L glycinel H71¥9 v Z £4FE Ao
desttd stvh. Arditti(1967)& d¥ F Fx} 2old thiamino] £3XHoz 24

#02 S%3, Diane(1976)E & ATE IS + otz HAch

Table 19. Effect of thiamin concentration on PLB formation from lateral bud of
Phalaenopsis.

Thiamin No. of No. of No. of
(mg/ £) explants survivals PLB(%)
0 19 19 5(26.3)
0.1 19 17 7(41.2)
05 18 17 7(41.2)
1 18 15 6(40.0)

AR &3k} Aol w2t PLB dA &9 AolE Uotdua & Adel A} gellen
gums AHEE AgdM PLB 4&°) 30%2 713 A Jdeton agarg A8
Aoz PLBZl Wy FAHA ¥ dee IHoz AF gsjg Foluz
cotton plateg A2¥ AL dolFHol HA WMAHE Ho| Ao HE2Ee AAs
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= g7 dgdev, PLB 34Xt shootZ E&3t= Hol BUHTable 20).
Ichihashi(1992) & ZalE Al 29 HolugAa) gellan gumo°] agar®th PLB3 A 0%
o ZRAHolgtxn 3o B APy AFE & F I

Table 20. Effect of medium matrix on PLB formation from lateral bud of
Phalaenopsis.

Medium matrix el)j&agtfs s?r(\)r'ivoafls PI\II,%(‘?/f) No. of shoot(%)
Agar 14 12 000.0) 0
Gellangum 14 12 3(25.0) 0
Cotton plate 14 14 2(14.3) 7
Liquid 15 8 1(12.5) 0

Pink 3t 7A1%9 PLBEA &S Eolua AEAobd o 48S vlxE Ca Mg
o ¥EE ¥F A TR/ WoldFE PLBEA &0 HotbAn. ol wiAU Ca,
Mge =71 Rolxlnz 3t dyygRe] £Foz 93 AFol AxdHAe R
o2 AsHUG

o,e.

Table 21. Effect of magnesium and calcium concentration on PLB formation from

lateral bud of Phalaenopsis with dark pink flower color

Mg Ca No. of No.. of No. of
explants survivals PLB(%)

1X 1X 12 11 5(45.5)
1/2X 10 8 4(50.0)

1/4X 10 9 1(11.1)

1/2X 1X 12 10 4(40.0)
1/2X 15 13 4(30.8)

1/4X 12 8 2(25.0)

1/4D 1X 10 9 2(22.2)
1/2X 10 8 1(12.5)

1/4X 10 8 1(12.5)
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2. PLBEAS A& Adolud 87323 79

% A7=2R

S$7MFo2Re G Mol ¢ PLB 717} olsA &1 E Alzto] wol
25lo] 879 Aol2RY AP PLBE AEHOZH PLB S48 2% 7z ua
£3e 97 9% AF 8RzVL FUHA HQok

&

U s 2 9y

HolulF WA= VW(Vacin and Went)¥l 2] (sucrose 20g/ ¢, phytagel 4g/ ¢, pH
53, 121CollA 1583t HF)E 718 WA 2 A8 AR SF2E83 B3:228 747
3% H7He wWAE Algstdem HEEHE PLBIAZ LS #2387 Ystd 7|8 =

AR, AdFE FES A4sAn 25 ¥ Fx9 9FE 787 95t 26T,
29C, 32TC= # =+ 500lux°] s}, 1,000~1500lux, 1500lux °]4 16417 EF= ZHe
AASAY. 3 AARFESES BAFEES 82 HEY coconut water 10%

HA7tg WXt vl2ERod, linext PLBEA &9 HolE TRy 939 pink,
stripe, white red lip, whites S B3t £ PLBFE7F oJ81 ¥ pink lineol A 9]
PLBH =& 93l red 349 W& 0|83 PLBHE AFL AASYT. 837 uj
% Aol M o] PLB HAH &S ZAEIY .

L= < U -
7oA Ho} Ao wE PLBEAA LS zto]l& A 7|32 doloX= PLB &
dol B, AGRF dotol e Yol Yo 911"]"1'1_9] %2 o] PLBE ®3& g
. A ol Z HYols FolZ ol PLBHA L& 199 offdH Wt sz &
= Aol ®Bol v Ro=Z AZHEY. (Table 22). okuhara(1998)5 % 3 7o 7nz
dolo| 4 PLBE H=F + Utz At Lin(1986) 3173 Azrej %Al AHetak 574
o AS 71 71EZRY 2 38R wlod A PLBEA S0 ¥dx 3y}
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Table 22. Effect of flower stalk position on PLB formation from lateral bud of
Phalaenopsis.

Position of No. of No. of No. of
lateral bud* explants survivals PLB (%)
4 20 20 7(35.0)
3 20 20 7(35.0)
2 16 16 10(62.5)
1 18 18 7(38.9)

* ]~ Bottom bud, 4- top bud

Phalaenopsis®] ol ol 23t PLB 84 &L 26ColA white A% ) 38%, pink
AEol 556%Z 7HE wdew 29CA = white AlF©] 44%, pink A Fo] 37%E 2
6CHTE %t W shootZ #3t3te Aol UANe™ Fstuatd Holrt Zrbetdioh
RTAME dFEe dotrt #AstAALH ssEH odd AR TH(Table 23).
Pieper®t Zimmer(1976)= 3173 2ol kA] 26 Coll A vl g3t 7 22Tl A 853 v}
RS W FH, o, E714A Izt PLB/F A EHJT T 59 2, Park(1997) o
TdolA 26+:2TColA PLBe #7]1 R F20] ERAAtte R1E 2& & vz
sttt '

Table 23. Effect of temperature on PLB formation from the cultur lateral buds of
Phalaenopsis.

Temp. No. of No. of No. of
T explants survivals PLB(%)
267C 30 27 10(37.0)
29C 30 29 7(24.1)
32T 30 29 1( 3.4)

Fzd AgoA Bt 9 AFE o 500~1000luxe] =AM 713 @& PLB7}
FA =AUk g Hol wigA el 7NFF 1270 A4 HE PLBHEA &l oJ=AHE
ou =¥ 218 AT 2PdMe A9 BE dopE ol &t 1 ulgo] ¥
A @gkey gAY A FrEoge ARE ZAAM wgste Aol F& A=
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Azt g tH(Table 24). Kimura(1991)X Phalaenopsis QA EA]l 25T, 500lux, 16417+
ZwstolA PLBR7I7F d3schn 3¢ x, Lin(1988)e &7 AzujokA]l 25+2T,
500lux, 16A1ZF 2t A PLB Aol 433sle & A¥s ¥x35 %Y. Tanakast
Ichihashi(1993)%= 2@l ¢Al PLB ¥4de] AL d7zle 25C <243 50lux, 12
Al 25t A wigstd Fox sk

Table 24. Effect of light intensity on PLB formation from lateral bud of Phalaenopsis.

Light intensity No. of No. of No. of

(lux) explants survivals PLB(%)
100~500 28 26 3(11.5)
1000~ 1500 30 28 7(25.0)
above 1500 29 28 4(14.3)

White, white red lip, pink, stripe 59 gM¥Z PLBIA &S ZAIS 23 9 ~
RN%Z 4 AT Zol7t AN e white red lip(32%)3 stripe(22.7%)91 A PLB &
d&ol 7H E v (Table 25). Tanaka ¢ Ichihashi(1993)= Wl FA 67) 344
% 257 E39 PLBEAUSS vTale] 21~100%2 E27 @48 207t otz 8
Rk ¥ 98T PLBFE 1~164702 32 @A o7} ge musyu
Tanaka(1990)= A AFZ ‘7L, ERK, Hik, B, SR SA4 PLBEA &)
21~100%2 FF3 2ol7t Ak st

Table 25. Effect of flower color on PLB formation from lateral buds of Phalaenopsis.

No. of No. of No. of

explants survivals PLB(%)

white 20 16 2(12.5)
white red lip 20 16 4(25.0)
pink 20 16 0(0.0)
stripe 25 22 4(18.2)

AHEEEY BAEEES 247 5% HAT WAL CW 10%E B w oA
A PLB §48S 2AHS A% AZgo] PLBEAES Aol= Ao CW 10%
g #7189 WNolA PLBEA &0 HANOZ Bt B ASTE stripes] AL
AFED BAEE A4S WAt CWE A7he wiAolH PLBEA RS Hol7}

fr
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2 @stovt dark pink® Z$olE WA PLBRAES Aozt 2 Aoz vehd
o,

Table 26. Effect of flower color and additive on PLB formation from lateral buds of

Phalaenopsis
. . No. of No. of avr. PLB number
cultivar medium survivals PLB (%) per explant
dark pink CW 10% 24 8(33.3) 55
AP 10% 20 2(10.0) 25
pink CW 10% 10 0(0.0)
AP 10% 10 0(0.0)
stripe CW 10% 14 7(50.0) 4.4
AP 10% 12 5(41.7) 6.0

pink dAAZdA PLB d4&S Folnz red $3Y WE A FH FFF3

oM Rth PLB ¥4 &0 250%2 o3t Z715k9th(Table 27). o]& red 3w e
g A9 BE7 Bobd reddol @ Eder] note o#AY aH 42w

Table 27. Effect of light condition on PLB formation from lateral buds of

Phalaenopsis
) -, No. of No. of No. of
Light condition explants survivals PLB(%)
fluorescence 15 11 1(9.1)
red 15 12 3(25.0)
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A44 PLB 54

1. PLBF4 S A& Wixzx4d 74

7t A7 5H
ZelgAlae] FAHol2RE 49 9 7hA] PLBAMES IF&3A FHANE
F&AQ Wol gasit SARANA mutationo] dojd FE o Sk

iAo FF2AE AFEstna R

U As 23y

PLB ZAAGEAME VW wiA & 71802 Algeyen, ¥€XH 2~388 448
g3 upgol] Zol FE Holl @AW 1gd 75m EFATH Holuidol A A
 PLBE Z24A1# tAl 03mm A72 2 83to flaskd 25~30708 XA},
Wix] FAEA ARE T 3t MS, hyponex, homma, Knudson C ##] &
Adegn, o8 7HA 7 &g v¥lusr] AsAd  sucrose, glucose, fructose,
mannitol, sorbitol€ A& HAh B FTo WE PLBFA &9 a3E #&sy] 9
3t sucrose® 0~5%2 Astgden wize] pHE 46~712 ZA3td pHl #&
Z282 23t PVP, charcoald HXE 2 #H7lste] PLBZ Ao &Abslae] o
gg AR3gon, Fr4tEe] 9IS 73R yeast extract, casein hydrolysate,
malt extract, peptone 2z} 2g/L H7lstgden Alztsl #ZxE 247 1-5%H 784,

=% cotton plate®] 5 iAo %ol WF Ho] mAuA A FAEE TR}
A} agar®} charcoal® FEH=2 AHldtd wlY 8FFd AAF L F4HE&E FAEY
123
g 84L& B5CE FA39 1,500lux o138 24 1641 43¢ A8

. 243 ¢ 1%

x| FFol W& PLBZA &S &AM 23 MVWHIXI (X #FEE 5%, ZAFE2 8
5% H7HE AHEstYe 9 fresh weight’t 7H8 Bol Z71adchFig. 1). ¥Hde)
Park $(1996)2 Hyponex, MS, VW A& AL o) VW AA =)o) A PLBE]
fresh weight7} 30%2 F7H8 31 8lg409 Fol& PLB7F #8359 shoot HAUTL
B3t}
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4007
30017
200
100

PLB multiplication rate(S

20/L 25g/L 3g/lL 350/l 4glL MW

medium
Fig. 1. Effect of hyponex concentration on PLB multiplication in Phalaenopsis. All

media contain 5% apple and 5% potato. MVW medium is that VW

medium contains vitamin solution as MS

o] 289 2e AHad A sucrose 2%, mannitol 2%E 7 e Ao ztzt
557, 628%9°] fresh weitht $71€ & B 7HF 438 A YEIRT mannitol S A 7Hg
WX & shoot2 ¥3lste A7 BRen fructose H7t wiRA & k& Zlo] n3|
zZalgo] v AbetE A7 BokFig. 2). Islam $(1998)2 Phalaenopsis,
Doritaenopsis, Nedfinetea® %Al sucrose’l sobitol ¥ maltoseol] B]siA A5

o Z7b} 744 ol PLB % CLBY 34& £xd4oz A88cha stach

700

AN

600

500

400

300

Weight increase(%)

200

\\\1\\

100

sucrose fructose glucose sorbitol manitol

Carbon source

Fig 2. Effect of carborm source on PLB mudtiplication in Phalaenopsis. VW medium with
5% apple and 5% potato was used as basal medium.
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239 sxo et wiAW sucrosed FE7F Eobddl wal PLBF 480 ¥o}

o g
A AL 2o 4%HA Y 1R L 405%9 F71E yEldoen 5% 7bAld =
t
O

A3 FolHth(Fig. 3). Ichihashi(1996) Phalaenopsis®t Doritaenopsis callustl %ol
A EF wet 4 2F59 350 g F4 Lo €8 Y.

weight increase(%)

&3 NI FEE. VA, Y
o cont, 10g/L 20g/L 30a/L

Sucrose concentration

A Tl P

40g/L /L

Hg. 3. Effect of swerose concentration on PLB multilication in Phalaenopsis. VW medium with
5% apple and potato was used as basal medium.

pHol =2 PLBZ4 &2 pH 6694 488%= 7+ £& Z#7F el pH 463
pH 71004 Z2go] A3 2Fhch(Fig. 4). EE9 F8NA Phalaenopsis vj ¥l
pH 531027} AH&5=d(Sagawa, 1961) °ol¥l A golM= 238 pH 6694 7%
ZA4g0] E& Aoz YWY ol s FAAZHY phenol EZ o] I&H]

weight increase{%)

o s ‘. A
oHES  pH71

Fig. 4. Effect of pH on PLB multiplication of Phalaenopsis. All media contain
40g/L sucrose, 50g/L apple and 50g/L.

oH51  pH56  pHE1
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Fig. 5. Effect of antioxide on PLB propagation of Phalaenopsis

Ho

71 AEE FEEE AP F CWAHTE B F& 2R@250%F7HE e
Wom {F71AEeE 2tol7h glo]l A Hl%E F71&E RAHFig. 6).

weight increase(%)

organic matters

Fig. 6. Effect of organic additives on PLB multiplication of Phalaenopsis. Coconut
water(CW), Yeast extract(YE), Malt extract(ME), Casein hydrolysate(CH)
and Peptone(P) were added to 1 liter of basal medium.
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B

Fo w4 AgdAME AAF 30g/¢, AAF 10g/¢ M7 AAAE 50g/ 0.

ZAE 50g/ ¢ M TolA PLBF2 &0l 300%H =S Uehfo] CWE diAE 5 A2

Aoz Aztdd(Fig. 7).
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P5 A3P1 A3P3 A3P5 ASP1 ASP3 ASPS

ik

additives

&

Fig. 7. Effect of apple and potato juice concentration on PLB multiplication in Phalaenopsis.
Apple juice(A), potato juice(P) were added to 1 liter of basal medium.

Agar$} charcoal® FE=®EZ
fo] & Ao Yehygton,
=2 Aoz Yehdth(Fig. 8).

Aele A} charcoal?] ¥ =7} Eold$=2 PLB &4
=3], agar 055g/L, charcoal 1.0g/LAgFlA 713

2500

2000

1500

1000

fresh weight increse{%

500

Fig. 8 Effect of agar and charcoal concentration on PLB multiplication of

Phalaenopsis
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2. PLB 42 @ 841 49

7} A7 53
PLB ZA & &< 714 Eol3 mutation® A A= 82233 Aduitrge
Fdsnz ok

U g 2 uy

ZAAE L AZEAL 99 FU3y PLBS A As 2=x2A S FHs7] 4
o] 26~32CE AHsdon, Fxd g IF& 7R 1 Z
1, BES 500~1500luxE M elstgich AWM} 71l 4 PLB 2488 ZAbe
7] 93t 2F, 3F, 4F, 5F, 8F A2 At HAlEAch gL B A
olg A3te fiter RN, DR, LFAF 5, plastic PHE ST §712
Agstgon, AW H¥ PLB 2EE 2487 9ske] flask® 10~50 PLBE A2
sttt ¢ gAEe] FrAol BE PLBEAES AolE FHay] Ustel 2~672
2 gAEe 2o} AUt £F HY4AFe W2 PLBEFHEL TH7] A5
white, white red lip, stripe A%< o] &3t wjAl, 7| 2ujAo] W& AH(FZEHS 7
AFEZE0 93 AAFEE9 H7 Fe9 pHell @ E FA &S v &3t

oy 87Tl AAE 2 F4ES ZASHI

4. 2% 2 2%

Phalaenopsis®] PLB 24 dA vl 85FF 26Tl A PLB®| fresh weight &4
go) 326%Z 7MY wRow 29T A= PLB F4&0°] 260%2 4t 2oy
el 7b uf9- FskoH(Fig 9).

o=
Ho

Weight increase{%)

Temperature

Fig. 9. Effect of temperature on PLB propagation of Phalaenopsis
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HFA FxAe dFgo e F4E5 2Y 500~1,000luxe] FToA wjed F$

1 78 Eden, ZFxdolud dAe r|e]l 1 Afde FA&o] deolx
Reo 2 Jelytth(Fig. 10). Tanaka®t Ichihashi(1993)& G Huj oy 2337 9hA g
o] 8x4¢ EAAN T GANGA E¥EH DAL dAstd PLBR7IC &
olgl 2 &t¥tl Tanaka(1980, 1987)% PLB 44| 25C, 16417+ <& 3tel 900lux el

i

B2 SLorr oy
2
)

TolA 66.7%9 PLB $4&2 44z 34
250
2 20
3
3 150
g
~= 100
Ny
o
g =
,:,-‘:
1! one week dark; 2. two weeks dark
3: 500~ 1,000lux 4: 1,500~ 2,000lux

Fig. 10. Effect of light intensity on PLB multiplication of Phalaenopsis.

ek giel mE PLB F48dA 2Ful/lE AHEE &7]9A PLB F4 &0l
131%2 71 ke, fiter wtAE AET Afolle WA dA Az 2389
Zalgo] 7H% HolHHFig. 11). 23y o]& cotton plated] Hix]e] ¥x}e] ko)
o 2 Aoz Algso] wA GG FAd 8UdHe] FYHojop & Hoz YztEd

Weight increase(%

A : Filter B: aluminum foil C : rubber cap D : plastic cap

Fig. 11. Effect of cultured vassle on PLB propagation of Phalaenopsis
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W71 M4 PLBAASO e 4823 30744 A4 A2old PLB 34&
ol 7% EUHFig. 12). 22U o] AYE WFE7U wAFel weh FFg ¥
Aoz Azl oo @ 24 Yol FAHolol ¥ Qo2 AZAh

|-
(==

180
160
140
120
100
80
60
40
20

Weight increase(%)

No. of cultured PLB

1:10 PLB cutured, 2: 20 PLB cultured, 3 : 30 PLB cultured,
4: 40 PLB cultured, 5 : 50 PLB cultured

Fig. 12. Effect of cultured PLB number on PLB propagation of Phalaenopsis

gxHe] FA0 wg PLBZFAEL FA/ FAYAFE Fotzlen 53& 2L
A So 183%2 713 A JetRen 639 BLoe 239 F4 & RolH R (Fig.
13). Park(1996)= PLB 4 & 4 < A% AXNERZ EXdo] B2t F2 A48 B
A3 gXA FA7F 478(6.0mm)ol 2 HAH A §Fo] 7.2ml/gd W PLB T4 &°] 7}
Z Edvn 2as

200
®
g 150
© Wi *
100} = o
Z 55 o
5 i
° 50f b4 e
i, i i3

2layers 3layers 4layers Slayers 6|ayers

Fig. 13. Effect of cotton layer thickness on PLB propagation of Phalaenopsis
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olN

(=]
4ge

PLBEGW o wZ PLB S FEE AdgelA PLBE yddges AHdsd
2 el PLBE4 2] PLBE 458 & Zuwgoz Fad Midugd 9 ¥4 vy
Yoh(Fig. 14). 22 Z#E Ichihashi(1993) PLB £414A] PLB9 4% & AAstn o]
RE B9 A2 PLBE d4AAY 3 8t¥ 2 1.0~15mme] 27|17t 3L PLBE
B3l @gu g PLBE 2gdA & ¥ Rge el Fodu i
Tanaka(1988)e ¢t o] 2¥39 e o PLBZ4ES £9 & Uitz Basd,

PLB muitiplication rate(3

vertically transversaly quarterly
Cutling methods

Fig. 14. Effect of PLB cutting method on forming new PLBs of Phalaenopsis

PLBEXE A 2& PLBY A4S W% 55 Folk o o4 dojubx) ggten 1
ool AEE PLBY AARUE AME ZA4E PLBY A7t F7kske Re @
B%54|
ol

EO
it

g 4 UATHFig. 15). Tanaka(1980)c PLB%4A] PLBE ¥ 1574¥ ¢ ¥4 3
gin dQym, PLB AUo2RE 5098 Fo M2 PLB7 IAHIdzn A
(Tanaka and Ichihashi; 1993). Lin(1987)& ®iX]e] PLBE A48 & 7~11¢ Fo A
ERFo] AT £YE F 25~459¢] B dUA 9 EAA PLB7I FA4€EH
st

18 r

CE’-JJHS —p—TO —@—T5 —d—T10 —H—H

3

g14—

812 ¢

1

210 F

50

c 8 r

s 6 f

<

s 4T

g 2r

-4
0 A 1 1 —
0 3 4 5 8 7

Cuiture times{weeks)

Fig. 15. Development of new PLBs from PLB multiplication in Phalaenopsis



sa AE WA FAZAC BE PLBEALS B2y st WA v
Az S AFdel 00~1550%2 o)zt AR GAReZ MVW dRA 7}
ZF Sz s oh(Fig. 16).

16007 | qyw mHY BHY+V BMVW
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ST3 IMWRO09 IMWY 003

Flower colors

Fig. 16. Effect of medium on PLB muitiplication of 3 Phalaenopsis color types. All media
contain 40g/L sucrose, 50g/L apple and 50g/L potato .

ixle] pHE 46~712 XAt 343 PLB T4 &S AE 23 343t PLB
ZAgo] Hol7k AU WAHOZ pHF Frhgtel uweh 4] &o) Folxon) pH
6.6 7+ F3stA YEbRtHFig. 17). ol€ o]X 9 A 2 ZAAE B Ao
2 gutyoz A8 wx e Fdo) H3ug pH 531022t pH 6.6°] PLB F4] el
o Age Rez Azdo

00

800
o
71;7@)
T e
S 50
8 400
& 30
o
a 20
2 100

o le

Flower colors

Fig. 17. Effect of pH on PLB multiplication of 3 Phalaenopsis color types. All media
contain 40g/L sucrose, 50g/L apple, 50g/L potato.
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ST3 IMWROS H
Lines

Fig. 18 Effect of additives on PLB multiplication of 3 Phalaenopsis color types. Potato
50g/L(P), potato extract 50g/L(PE), potato starch 1%(PS), apple 50g/L
and potato 50g/L(AP) were added to VW medium.

1. $48 238 A% A=Y 74
7} aved

z29 PLBEYE IdHoz #4282 ALHNLF Yt ARuA2Ye 73

22 &

. Az 23y

PLBIIM #4&& 4719935t hyponext ] (hyponex 3.0g/ ¢, sucrose 20g/ ¢, agar
10g/ ¢, pH 53, 121CAA 1582 2H)E SRR 2ol 3% AAFEE, 3% A3
228 4% vty FE2EL E8323% vx 9 peptone 2g/ L E& trypton 2g/ {2
A7ke A E vl o, sucrosed] FE 0~5%2 2 AHEdtd 2 94T& Lo}
BT =8 79 FaEe 4] H3td ABA, NHANO3E ¥x=¥2 A
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9. 23 2 23

PLBERE #4428 vl M Aol shootZ ¥33tE PLB AAFE v
zatgou, AARAFEE 3%, FAFEE 3%, HHUFEE 4%E LA wiA
PLB A& &°] 71 EktH(Table 28).

Table 28. Effect of media on shoot formation from PLB in Phalaenopsis

media* No. of cultured PLB  No. of survivals S}i‘gt&)
I 100 88 51(51.0)
I 100 67 52(52.0)
m 100 70 40(40.0)

*1 : Apple extract 3%+potato extract 3%+banana extract 4%
II : Peptone 2g/ ¢
I : Trypton 2g/ ¢

sucrose T A7 B9 HEAS AHEEEo] w H 5o PLB7} 2Abs}
d2o0, sucrose FEIF BolATE A EA AESSo] Foldm Yol AUl By
AAE FolAY. sucrose 4%NA A F-d&o] 7HE HRor o]l PLBEAAAME 2
2 2% E 2AFAY. 28y PLB FAA] 5%°ld H7FAe] F24&0] volxx= Az
Zol AEFAAE 5% /Al HEH QL& 238 FolHHTable 29).

B
5
3o
H
&

Table 29. Effect of sucrose concentration on plant regeneration of Phalaenopsis

sucrose conc.(%) No. of explant No. of shoot(%)
0 60 5( 83)
1 60 62(103.3)
2 60 78(130.0)
3 60 73(121.7)
4 60 89(148.3)
5 60 53( 83.3)

79 zANGE QAL fstd wixd AFYAAA ABAE HE B$
O.lmg/LY] FxAAE 2318 AR XL o YA AFse Roz vehd
o9 50mg/Loldol e Aol AA A3 = AHTable 30).



NHNG:E wjRloll ¥7tg 23 $27b golAFE B Aol dA=HJoY &
AE9 FeZol7t o FYdE Ao Z el ti(Table 31). Murashige $(1974)& j
2o 7HER F UTILEN V|FEAPN T2 4L st R AAFQolEn
&t 31, Peak(1992)= R Uoteiel Ate] Ao wj o] Axy R YA T =
zd¥gxn &t Shimasaka®t Uemoto(1990)= & wiFo 2 X 284 23
Al MS #jx]ell H7FE = NHNOsU KNG o 328 W50] FUL o dssittn sy,

Table 30. Effect of ABA concentration on plantlet growth in Phalaenopsis.

ABA conc.

(mg/L) Leaf length(cm) Root length(cm) Fresh weight(g)
0 2.43 2.85 0576
0.1 2.59 255 0.779
05 1.78 2.06 0.539
1.0 1.71 1.85 0.505
5.0 1.33 1.29 0.279

* BM : hyponex medium contains 5% of potato and 2% sucrose.

Table 31. Effect of NH4NOs concentration on root growth in Phalaenopsis.

No. of No. of No. of No. of No. of No. of

Conc. lRootth plantlets plantlets plantlets plantlets plantlets plantlets
(g/ ) ?:rgn) (I~2cm) (2~3cm) (3~4cem) (4~5cm) (5~6cm) (above 6cm)
(%) (%6) (%) (%) (%) (%)

0 3.50 9(11.1)  18(22.2) 24(296) 24(29.6) 000.0) 6(7.4)
05 3.25 15(15.2) 27(27.3) 27(27.3) 18(18.2) 9(9.1) 3(3.0)
1.0 3.09 9(11.1)  27(33.3) 33(37.0) 15(18.1) 0(0.0) 0(0.0)

2.0 2.61 30(30.3) 30(30.3) 30(30.3) 9(9.1) 000.0) 000.0)

" BM : hyponex medium contains 3% of potato and 2% sucrose.
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7t 2453

¢ TLRE 4

Aoz GFAAs] Aa) NI 49AAE vigon 3

A olule Fotel A7 PLBE HEste]l BaAEAL FUR UYL AAE @
gstnx s

Y. A 2 9y

U 2 div, 42, "F, dEds oA =d8E AFTF 558 ¢

gt hFYAE AT doluhks At ATHTable 32).

Table 32. List and characteristics of Phalenopsis lines used for micropropagation.
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p

AS

ftle

Accession No. 3 (5 3) 2zt weE #3E(em) 33 FEHm A5 UFEZ
PKT 001 dark pink (2) 6 3 95 2 405 4 3
PKT 002 dark pink (3) 6 3 10 3 44 4 4
PKT 003 dark pink (3.5) 7 25 105 4 44 4 35
PKT 004 white red lip (4) 11 2.5 95 4 58 5 35
PKT 005 white red lip (4) 1 2 95 4 42 5 35
PKT 006 dark pink (3.5) 8 2 95 25 29 4 3
PKT 007 pink (3.5) 8 4 10.5 5 53 5 4
PKT 008 dark pink (3) 3 35 105 3 40 5 3
PKT 009 dark pink (2) 7 35 10 3 45 4 2.5
PKT 010 pink (2) 9 35 95 3 43 6 25
PKT 011 pink (3) 8 35 95 3 47 5 3
PKT 012 light pink (3) 9 3 10 35 55 6 3
PKT 013 white red lip (3) 9 35 9 3 42 6 45
PKT 014 pink (3) 7 25 10 35 50 6 35
PKT 015 pink (2) 9 35 10 35 50 6 45
PKT 016 white red lip (3.5) 10 35 10 3 41 5 4
PKT 017 yellow red spot (3) 7 3 6.5 2 30 5 5
PKT 018 yellow red spot (3) 7 3 6 3 40.5 6 4
4 99, 39, dFF  1-WF 7, 2-9F, 3-2F, 4-7F, 5-ofF U F



Assession No.
PKT 019
PKT 020
PKT 021
PKT 022
PKT 023
PKT 024
PKT 025
PKT 026
PKT 027
PKT 028
PKT 029
PKT 030
PKT 031
PKT 032
PKT 033
PKT 034
PKT 035
PKT 036
PKT 037
PKT 038
PKT 039
PKT 040
PKT 041
PKT 042
PKT 043

s}44(£3)

yellow red spot (3)
pink (¥ o]stripe)(3)
pink (¥ e]stripe)(25)

pink stripe (3)
pink red spot
pink stripe(3)
pink spot (2.5)
white red lip (3)
white red lip (3)
pink stripe (3)
white

pink stripe

pink (®¥°}])

pink (#°])

MD dark pink
dark pink (2)
dark pink (3)
dark pink (2.5)
dark pink (2)
light pink (¥e°])

light pink red spot

dark pink
dark pink
dark pink
dark pink

8
10
11
11
8+8/4
12
12

9

8
3+9+7

10

o]

7&7

S 00 00~

2
2
2.5
2
15
25
15

15

45
45

25

9
11
105
10
75
10
10
12
11
11
11
95
105
10
7
9
10
7
75
75
95
10

10

25

3
35
2.5

2.5
2.5
35
15

45
45

2.5
3.5

2.5
35
25

2.5
15
25

2% E 3F(em) 3F 83 Hem)

38
44
44
48
25
42
39
57
52
45
42
41
48
44
20
30
47
25
27
29
39
48
45
54
44

m&mmmm@qwammmmma

et
[

W W A b

25
35

=W W W

15
15
15

4,4, 3%, ¥ 3

L 1-0h$ 94, 2-94, 3-KF, 4-71F, 5-o1F HF



iy

Assession No. A (F2) 238t MiE 3HF(em) 3F FBHem) A5 IF
PKT 044 dark pink 8 2 11 35 40 4 2
PKT 045 pink 10 3 9 2 44 8 2
PKT 046 pink 7 2.5 11 25 48 4 15
PKT 047 dark pink 7 15 95 1 48 5 15
PKT 048 pink 7 2 11.5 3 52 4 3
PKT 049 white red lip b5+5+11 15 10 15 50 6 2
PKT 050 dark pink 10 3 9.5 3 55 7 35
PKT 051 dark pink 9 3 10 15 61 5 15
PKT 052 dark pink 10 1 10 2 40 7 25
PKT 053 pink 10 15 95 2 42 8 2
PKT 054 light pink 6&6 15 9 15 41 5 2
PKT 055 light pink 6&6 2 6.5 1 215 6 2

4, 94, 318, 4F4 1 1-90 % ¢, 2-%F, 3-2F, 4-0F, 5-otF v F

9. 43 2 33

Z 554159 ZAuFE F39 PLBFA & & 7/ A%S Awsid PLB
Aatn 9lon o]F white red lip AlES @A HE A= EdWlE 2 4
A& mebatry] 98l 20000 49 AAE A do. 2 o B
A PLBHF %, 4 Fd Ao

Ho qlu

X,
ol
My
o
e

A7d AL

1. 374MIE A b3 254 7‘]”"&}&01] o3 2FE&0] 10% FEE uls oot

2. 3}7AvjkA] shootE3E Y3 wiAle CWE H7Hs VWHIRIE 7| 2uiA 2 5o
sucrosed &5+ 2~3%, viX| 9 pHE 53 £ 05 ¥ A= 3% gellan gum$ A}
£33 Aol 7MY ¥ssHu

3. 37 o2 %€ shoot B3te HEHUY XFFEH FA7E wiAld] A FA 4
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500lux® Zx3tollA wijFste Aol 7HF & E3&& yedd,

4. FRUGA EXBE ol gAY gAY & A o % AHE 22 F+ o
oy gHolAM e PLBEAEEL vf$ @3t

5 PLB #HAA 12X VWHiXe] 30g/L A#FEEF 40g/L TAFEE, 10g/L
sucrose, 1.5g/L. PVP E& 25g/L &/4€24, 01~05mg/L thiamin, 4g/L gellan
gume #H7bste 3ol b FIzsdo

6. PLB #4<& AT HAuFRAE Mg 49 B¢ 73F 24 slggen,
267, 500~1,000lux®] ZENA wiFsts Aol PLBEA &0l 713 Esdeh

7. 34 AE7 PLB A& e Aol7E AR L™, white red lip AlFo] 7
A3 pink ¥ PLB3A&o] 714 2t

8 stAAZT PLBEAEAE Aot ARy sucrose 40g/L9t Aot #ag Zbzt
50g/L A7t MVWHlRl oA ZH 3 st en A pHE 66014

9. PLBE &E&3oz2 FHA77] M B9 o]£2¥ PLBE 500~1,000lux®] =
Tt A widste Zol JHE Fston 2xHe FAE 530 AZFEAnt. nAy
A& AMEE A 55g/L agar, 1.0g/L 8 ELE HAsle Aol A F2lgo|
=3k

.,_.
o3
-o
+
=)

10. HyponexHl ®]9ll sucrose 20g/L, 0.1mg/L ABAE #7718 B S 9% 288 o
2 F A¥ e, o] NH/NO:E H71e 2$ Beldato] AA=ic
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7tet 719 adzm z2AuIE 58 HREd SFAEE £ASYn, €E Nagoya
orchid congressdlA $FAE L £ IYG =38 SFASEL 34, 3F 423
i 3

F, S3%, 45, &%, g, 9% 59 54E& 24 HISAED.

9. 2% % 2F

3Mdel AMAM 3" F 16094 AFTT S84 2 HEn AFo] AT AF
% 95 A¥e Adsie 3, 255, 3F, 89, 3%, A5, 949 §9 F8 B4
& A - #7reAn.

Table 1. List and characteristics of Phalaenopsis lines uesd for breeding,

Line 34 Ak 3% 3y SB3% dF 9%
PK001 dark pink 8 9.5 15 45 2 3
PK002 dark pink 8 10 15 56 5 35
PK0O03 dark pink 9 11 25 47 4 3
PK004 dark pink 8&5&5 9.5 3 50 5 35
PK005 dark pink 9 10 2 42 5 3
PK0O06 pink 6 95 25 35 2 2
PKO007 pink 10 11 3 50 6 3
PK008 pink 9&8 10 25 32 3 3
PKO09 light pink 8+6+8 95 3 52 4 25
PKO010 light pink 9 11 25 52 3 35
PKO11 light pink 7 11 3 41 3 2.5
PKO012 white red lip  9+7? 11 3 39 4 25
PK013 white red lip 13 12 2 40 4 35
PK(014 white red lip 8+9 105 3 355 3 2
PKO015 white red lip (?2+7)&(?+11+7+?) 10 3 48 4 4
PK016 white red lip  5+4+5+6 9 25 29 4 3
PKO017 white red lip  8&5 10 35 45 3 4
PK018 white red lip  7&9 11 25 37 5 3
PKO019 white 6+7+? 11 25 47 3 25
PK020 white 11 12 25 35 8 2.5

e, 39, 48 : 1-9% *F, 2-¢F, 3-E %, 4-91F, 5-obF "lF

MC : mericlone, MD : middle, MN @ mini,



line &4 A3ty 3 3y FA4Y dF I
PK021 dark pink 6 8 2 41
PK022 dark pink 6 9 25 34
PK023 light pink Egig:g:g;& 9 4 46 4 35
PK024 light pink 6+7 11 35 46 4 3
PK025 MD dark pink 10+5 5.2 3 30 4 35
PK026 MN dark pink 13 3.1 2 15 4 25
PK027 MN dark pink 13+5 3.1 2 14 3 2
PK028 MD dark pink 5 65 3 45 4 2
PK029 pink MC 10 55 2 25 5 2
PK030 MD dark pink 8+8 55 25 23 5 2
PK031 MD pink 20+15 6 35 33 7 2
PK032 MD pink 9 45 25 26 4 2
PKO033 MN vyellow(3) 4 55 2 15 4 2
PK034 MN yellow(&) 4 55 25 16 5 2
PK035 MN vyellow(&) 5 5.0 2 14 5 2
PK036 MN dark pink(3) 4 5.0 25 14 5 2
PKO037 MN dark pink(3) 4 55 25 15 5 2
PK038 dark pink MC 8 95 15 45 2 3
PK039 dark pink MC 8 10 15 56 5 35
PK040 yellow red MC 9 11 25 47 4 3
PKO041 yellow red MC 8&5&5 95 3 50 5 35
PK042 dark pink MC 9 10 2 42 5 3
PK043 white red lip 6 95 25 35 2 2
PK044 white red lip 10 11 3 50 6 3
PK045 MN pink 9&8 10 2.5 32 3 3

W, B, 4% 1S $4, 2-94, 3-RF, 4-9F, 5-01F 0 F
MC : mericlone, MD : middle, MN : mini,

-61_



line g A3t g By SFF d+ 949
PK046 MN pink 5 55 2 15 4 35
PKO047 dark pink 8 9 15 46 4 25
PK048 dark pink 8 75 15 48 3 15
PKO049 dark pink 9 9 15 48 7 25
PKO50 light pink 10+8 713 2 6 35
PKO51 MD pink 8+8+8+7+14 5 13 10 7 15
PK052 dark pink 8+7 9 3 45 6 3
PK053 dark pink 9 8 25 7 15
PK054 dark pink 9 10 4 44 5 25
PKO55 dark pink 6+2 9 3 55 6 25
PK056 dark pink 742 8 3 28 4 3
PK057 dark pink 7+3 8 2 32 5 35
PKO058 dark pink 11+3 8 3 32 4 2
PK059 pink 6 11 25 4l 3 2
PK0B0 pink 7 1 3 50 3 4
PKO61 pink 6 11 35 40 3 3
PK062 pink stripe 10 10 25 37 6 3
PK063 dark pink 10 9 2 48 6 35
PK065 pink 11 105 25 50 6 4
PKO0G66 light pink 10 105 25 44 5 3
PKO67 light pink 12 11 35 43 7 4
PKO068  pink 5 105 3 35 5 25
PKO069 pink 8 115 3 49 3 4
PKO70 pink 8 10 25 45 4 3

g, 3%, 949

MC : mericlone, MD : middle, MN : mini,
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line 3} B B 3% 3y I3AEAY A+ 9%
PKO71 white red lip 6 115 22 35 4 4
PKO72  pink 8 105 25 35 5 3
PKO73 white red lip 7 1 4 41 4 35
PKO074 white red lip 10 10 35 41 4 3
PKO75 Z}r‘;tjge)red 7 10 3 38 3 35
pKoze Woite red lip o, 9 4 2% 3 3

(orange)
PKO77  white 6 1256 25 35 4 3
PKO78 white 7 115 15 52 4 4
PKO79 dark pink MD  9+3 6 2 19 5 25
PKO80 pink spot 4+5 8 35 36 4 25
PKO82 dark pink 8 95 1 1 6 5
PKO83 dark pink 8 9 3 3 57 3
PKO84 dark pink 4 75 1 1 23 3
PKO85 dark pink 8 95 2 2 2 5
PKO086 dark pink 6 95 15 15 54 4
PK087 dark pink 7 10 3 3 58 6
PKO88 dark pink 7 10 3 3 a7 4
PKOS9  pink 6 95 3 3 50 4
PKO090 pink 6 95 25 25 50 5
PKO91 white red lip 10 105 15 15 59 6

Pk092 dark pink 9 9 2 2 83 6
PKO093 pink 11 8 3 3 0 5
PK094 white red lip 10 115 25 25 42 4
PK095 dark pink 7 0 15 15 46 8
W, By, 92 10 £ 2-9$4, 3-8E, 401§, 5-01F 0§

MC : mericlone, MD : middle, MN : mini,
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1 F#3A%9 Astad 50144

Pink Red lip White Red lip White Yellow lip
JwpP-1 JWR-1 JWR-2 JWY-1 Jwy-2
IMP-1 IMP-2 IMP-3 | MWR-1 IMWR-2 | IMWY-1 IMWY-2
IMP-4 IMP-5 IMP-6 | IMWR-3 IMWR-4 | IMWY-3 IMWY-4
IMP-7 IMP-8 IMP-9 | IMWR-5 IMWY-5
IMP-10 IMP-11
IMS-1 IMS-2 IMS-3
IMS~4 IMS-5

¥ 2 FIAEY Avtas) FE(2dA.

Pink Red lip

White Red lip

White Yellow lip

KYP-1
KYP-2
KYP-3
KYP-4
KYP-5
KYP-6
KYP-7

KYP-8

KYP-9

KYP-10
KYP-11
KYP-12
KYP-13
KYP-14

KYP-15
KYP-16
IMP-20
IMP-21
IMP-22
IMP-23
IMP-24

IWR-1
IWR-2
IWR-3
IWR-4
IWR=5
WRR-1
WRR-2

WRR-3
WRR-4
WRR-5
WRR-6
KY-1
KY-2
KY-3

KY-4
KY-5
KY-6
KY-9
KY-7
KY-10
KY-13

IWYy-1 WYR-1
IWY-2 WYR-2
IWY-3 WYR-3
IWY-4 WYR-4
IWY-5
JWY-1
JWY-2

E 3 FRAF AtmE FEEEA.

Pink Red lip

White Red lip

White Yellow lip

mini or middle type

PKO001
PK002
PKO05
PKO029
PK050
PK052
PKO055

PKO056
PK058
PK059
PK063
PK065
PKO067
PKO79

PKO071
PK073
PKO074
PKO75
PKO076
PKO013

PKO77
PKO78

PK025 PKO036
PK026 PK051
PKO0Z7 PKO79
PK028 PKO041
PKO030
PKO032
PKO033
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B4 9% FAATH 2v2Y B2
B4 L By
Dark pink | PK002+PK001 PK049+PK055 PK056+PK057
PK002+PK005 PK052+PK049 PK056+PK049
PK003+PK005 PK052+PK057 PK057+PK049
PK004+PK003 PK053+PK049 PK057+PK053
PKO049x2} PK055+PK049 PK058+PK049
PK004*PK002 PK055+PK049 PK058+PK056
PK004+PK005 PK021+PK002 PK053+PK080
PK002+PK003 PK022+PK001 PK003+PK004
PK021+PK022 PK022+PK002 PK004+PK050
pink | PKOO7+PK003 PK007+PKO11 PK067+PK066
PK050-1+PK049 PK008+PK007 PK068+PK060
PK050-2+PK008 PK009+PK006 PK069+PK070
PK050-2+PK023 PK010+PKO011 PK069+PK072
PK050-2+PK009 PK050+PK003 PK072+PK070
PK007+PKO010 PK066+PK065
white red | PKO18+PK012 PKO15+PK013 PKO71+PK073
lip | PKO12+PKOI3 PK016+PK013 PKO73+PK012
PK012+PK014 PK016+PK032 PK075+PK076
PK014+PKO013 PK017+PK013 PK076+PKO075
PK014+PK018 PK018+PK013 PK076+PK075
White | PKO19+PK020 PK020+PK019 PK078+PK020
Pink stripe| PK062+PKO057 PK062+PK064
PK062+PK063 PK063+PK064




(=¥

oft

o & 3

mini type

PKO030+PK036
PK036+PK026
PK037+PK026
PK037+PK030
PKO030*PKO013
PK045*PK003
PK013+PK030

PK051-1*xPK026
PK051-1*PK029

PK051-2+PK030
PK050-1*PKO79
PK051-1*PK026
PK051-2+PK079
PKO026+PK027
PKO0O27+PK028
PKO027+PK032
PKO027+PK037
PKO029+PK032

PKO030+PKO032
PKO037+PK079

| PK041%PK034

PKO079+PK037

PKO79+PK051-2

PK050+PK051
PKO051*PK050
PK026+*PK030
PK030+PK029
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