EEHEEZ RERR

X BB RRHF HKAAE HHHA

&
S5
E5

BRSO HE
ERBERETR® A

H B

BIRME EBRTER > RHUtR LEEELNS— BNCRBAEATS ALhEr
B EEELFEY > SEESERR AT SER— HEERE T AERASE
B BRI - A T BV S B P MM S B 20 U5 A T B ST B LA RS RE 0 3 L B AR
SRR IR o A A B BB 0 T R A R R B T R R R & M R R
EHMEE o BN ES MR RS MR R R R B4 RS 4 1 o & F DNAMIE 15
AU [F) 2 e SR 53 F- 42 W B 2 AR 36 5 B T BRI o 5240 5 R DNAME I 55 i
EMEREE  BINEERENE o MR GBAEMEN > & =58 % 2B AL Phal. Golden Em-
peror 'Sweet’ MG A (S EAEY | A B Dor. pulcherrima W15 5 VU {558 » 35 4 525 5 76 (% 8
SSRGS B F R R A B 16 R RS A B (RO 29 — OB o IHb 41 P 2 e 1
EHEDRE -~ RS R REN - TR Y 8 A e A S o

BRELBEARAE M ITRERBREERBERER > #EEA BB EETHS -
BFHAORR HEESHEAS > IREREEE TS - RREER > §— 0ok
H 100~ 1,008k fE Bk » $EFEAL EEEAG S o H Al 3538 H TS146% 3518 (B AL S5 & AL BE B 3% »
He it 4 P BT B H 10078 W i 8 ROAE B RTERYITE o 36 L5 854 5] (Taisuco) B 6y L8 = %
B R X EE S (RHS) B 4% 337 o 541 » il e 52 B 7 & Bk oh S50 450 0 MO0 T 86 12 5 7 » 3
TREN I EHTE » RBMEFAEGRE o BROBSEE EEBEIEH SERE © 199045
TSC1 K TSC6 G E4 i B B I W RS H AW A& JOGA) Sl ; 19924F TSC11 ~ TSC12 -
TSC13 ~ TSCIOTE LB 6/B K 5 TE B W MR » HMEWBH G A0 T FER|E 5 J0)
~ RES 8 (CCM) B AR I (AM) © TSC207£ 19934 H AR S E B M BB o 53K » Phal. Taisuco
Kaaladian "TSC27"7£ 1993 B 4B H AMBE S A GRS - HATES - Ba @S —
BRARKETESME —#% o

RS - BIMREE ~ B - AR MY FhREE - SRS - DNARIE LY o

Bl F

BGENE RS REEEYREFEY > TSERLANETE LS HESW 2R ER > HH
BERRETHER (BXREMEEVAREL L) BREET Y LW » SE N ED
BWMH R EHW L RUETEAE > DA EAEA S R E B S 5 R EE A%
B RMELRNABRAZEKN  BEESSELERENNTSRENS » BT HiGss
IR > EARAS LT e 81 000 AT U T MR AR R R B B MR 2 S A = » % 5 R I
EAEYEMRIBE S > MH(E TR I W B A o
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MR EERGAELE (R ) ZEEREEPEGE ) FHE S & BREBR AAE K
BB B A LR RAaBENERNEITEHE TR AN TENELE LT
WA ES SEBEEE  FEAEBRMSEIRERFGNAFOIHLE  RORKE
R [F] oh S RE TG 4 B T BT B T A 65 46 A R I S B B AR R DNA 0 TR SE AAEE B E
FEMR o M B R SESER M B TRASERENRE o LA

Baggett 5 Kean "% £ + 5 £ BHE Y Broceolifty B 6B 42 % 2 MR F < %4 | Borchers
hIEHHEECHTFREE R A SEES - PR RZEY » RABIFRENEE
HEASBEEABEFEAERQ T EATRELN GRS » AT E R M EEE R EHE
TE&VEEAFRHETHRERESR % > Sk RET —BRFEERIHERN > LR
e, BERENFSESEEUKESEEEEETHCE ST -

F) FE % 8 %558 (micropropagation) Fi 7 » MIEETEGEHEEY > MEEEMLE » BEVEE
RAREEESEERE - HERBLAEYELRRY o WRESHELEREEY »
Mtk FRAOBEMR > BTMAERSREREIIHEEREEE YW EETFR > T 1949 F
Rotor & 56 5 I i 75 54 vh 5% 3% 11 W M T FE AR > T BRI T o0 0 T R T R T O 0 R
JE Bk % (protocorm-like-body) T SE B[t A K BMEM AW HB © » BAKETRBEEER ~
MRhw -~ RS EEEH > SHER Y FEABRCRBEEDERER > IUEILSEE
MERUEEERRAREEGSMBESLEYT  REBFISHIME-

R A B 5 2 2 0 T I 0 B N B 5L 4 2 1981 4F Griesbach ¥ A & 50 ppmEk 7k
{145 (colchicine) W 8 12 38 56 R T HE T 3 B (9 JRUER AR » ML PG 46%7E £ T el © 19854 XA &
0.5 ppm Bk ZKAILIAE & B 3% 2 & 5 = 5% Phal . Golden Sand’Canary’ 35 & /N TCEEME R @ o B4t »
Kamemoto ™ 7 ¥ Ju o B8 f N B i FE I EE G LY S B L » & 1~ W& A (genome)
CRECTTERLeEENESE Tl RE S T TREERELNEY - CHEEERN

SFER ERARATEERRERREYCEYRE  EXFEYBEERNVER - HERE
B ONEAREAEEESERCSBRERETRBERY QRBFREBRMAESREM
T e R > R TR P A0 R FO & M P RE OV B ()R P R 4 8 BB T B IR U DNAEL il » B E B A
HRBERRELE HOETEEREBERFER Y o R » LA HHORAEE FENHE
WMYEEEAERY BEETENHEEDAGEERKIIREY > HHHEBMERE -

IR E T BE 454 > 098 T AR B0 RT 40 55 0 25 B (section) Bz 4418 & (species)” » T 25 B
4G EEE 3R EBY Bk B ENMREEEROBESE > BRNENROED R
KEAT S EWE . REFLMUAS /IR OBEEEE2~3SMAIRERER  WEZ
R RaEERE N A EECREEY R aBONZE ST RERERFIRARBENER
T RS R AR ETEN RN RN EE > KR HEEH S EMERRS ™"
» B R RHE Y (Orchidaceae) 71 TR 8 % 47 H%E W (Paphiopedilum )™ ~ S0 M ( Oncidium )™
s 7 64 ¥ ( Dendrobium ) © ~ 48 ( Phalaenopsis )% & e BB 4T » EHE SN AEES
HEAEAER/ o HAFMAROBBEYLG ) RUES EHILEEYELER A FYE
BRI s 2R UEERTYRZHA ™ Kt » HREFRFTVHRERORBE S
M TS EEBEENLOBEER > TRAEMBERETF, B8 S (pollen mother cell
s PMO)Y L BSOS R R F- RO B 1 » ™ 7 8 45 R £ FE 1 2 K AH (genome) Bl & 1% - RRULK R B
M ZB2HE
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WEREBEBESTHEYNRE L ZWMZIER » BRUENEDELES SN » AR
HERZBEERPES » 8008 g — & #1542 (genetic marker) » i fEFARHEEMERA
HYE AT 0% % A BRI ~ UBERETE A K& R PR TEMEAR Y o 534% > FIHAHE
HREBEEGATHAREAEREEZHG A c GBS FEBEOFRSE
1F 19834F Santiago® A & F| F 32 & {L.EF (peroxidase) 1% 14 K #8 & 1 (total protein) T8 &% 45 i #5011
(similarity index) 2K 537 LL.#& Phal equestris GFEFE A BHFE , LA T BE KB (% o AR
e > 19714 Trippi#Ra) T ME R o RSB HEGRMIERBANMNG ) BRIHERARY
et HEREMEBEEPEEN > HBR=EREBEIKD o« EREEHENHIIE

o

{1

DNAS T thi F o FE R P N BRI AR KBS R & E ™ Kk » FIHBRHEEY
DNAF E& % ¥ ¥ (restriction fragment length polymorphism > RFLP)# 4 » el SR
BN ERENEARBEYERNBEOEE » DAEREHEEENET > Tanksley &
EEXABRHEBUDNAF RS HESNMEMERKBEVEERDHE —HEEAG » STHEKE
RFLPFEAI MR EEY < S8 - WAL REBNHFHES > R AEHBEDNAKFES T
HRFALRESBERAREAEREY S BBREY ~ AKB®E | FAMEZDNAR B % B M %
MESBEEE T FEAERORARE®  fEEE L > M ARFLPE EEEETEEZEDNAB X L&
B EEEFBR AT BB F R FE K (major gene ) LA K 728 5148 M AR W9 3% & A (polygene) »
HAZBEPEEYEARSY  WTERTHERRR > 4FZRXHCEREAMEEE EE
BR > 40 K B8 P 25 X rhm B # il 1 Tm-2a8% N ™ 51 AT & G G o {EH FSRFLPAEH IR
FER b¥ 2B A SRS EUS » T 68 35 3 R 2 SO R0 38 3 A (A R s R B B B B
Y2 FEF MR o S 2 R 3R & 1338 85 X FE (polymerase chain reaction, PCR) £ i # 1k 3 ¢
B> 3 FAEMERTNHAEEELERFIIEGF (primer) » F|H PCRET B 4 %) DNARK
MAERFRFBREYE > WARBEE KBS F B W BUR H DNAK 5 £ (DNA amplifi-
cation fingerprinting * DAF)Z % ¥ o Williams% “ K E LI DAFS B H S EEWES > R
primer i R A RBEFHIE I > A LEEAE SMAEEESEPEZER » HHE WelshTE AL
ERBERERYREN FRB&BRGR > BEEMECTORE - NE -~ KBEEWIRS I FEH
DAF B KRR » HEWHAE M RERENE 5 » DK Paran® A “F BT FE R ik
HEEE R EHYDAFRERS > ER HEA T EHRRER > AN GEEELEAREE

"N B

— - ERHEERRE

O S

BRREEREER > BEANKEFEEVERATE  LRAEEHTR - F% ~ §UK
BERSRESHECERERTEHAL  (FREXETEME » EHLREBHNE > HLAEKE
T WM LEAGREERCHEG » Bl KERE STSEBIEMELABEEEVER
MR (FR—) o B4 EREBENKETE » B Sweet™ Al 50 # 89 /118 BH I& (section) 44
118 F& (species) A~ Fr th iR A fth 5 B RS0 3E1T SR - E AT E M SR AR A7 3 Hh -G (8 B J 2518 7 19318
R (RZT) » DUKRZ=ZEEMERHEEXRTE (Phal intermedia ~ Phal leucorrhoda ~ Phal .
gersenii) * B 1985F AT 3 BN AE T HE L 82 Phal modestaE N8 Phal. venosa DL B 2 B B 1B
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(Doritis )2 Dor. pulcherrimath [E] i’ I B R F P AFERE o
OERRE
BEREEEECHALESR SRR EEE AR ESAESE » B$M A EFNBAARREH
B REEERT > FEHEERRFEEEFREHF » 1 LUK 2 5 18 58 5 =K & 18 1k %58 308k
RE > HMEBMAGE240HETRLEL BB MAREREYEIRE > HEWEEE
o BETEHEE o
ERBERER
4 18544 DL % B #% > Sander’s List of Orchid Hybrids 7 & S B A ML B R X EAZE
149 15,000 8 A B » F A dBaselll Plusi 17 & ok} B K 5 KB > WA = (interactive)
AR BB CERRTER » HOoOMMGBAE . ORAEEHF - ELHEYELX » @75
El—EaErgER &G QoM EREREER R WIIRFREEERL TR
BER BERESESNERAREIEEERERHARERERHESE -
() 7 R FE R 1B
F19RBERFEFAKENERCEATR2ELAESEER » R2BEALEBERAE » HHER
1200 % EAH &I E K TS146%5 16 HE R ERE » RESBEAFA ST E DO 4 E B EE
MEAEAER -~ Xl > THER -
- -EEEFZEY
HPHIEEERZEY  —REAPREREVEFELE  KHBEKRMIT » KEH
I~5ERABKHEANKEES  WHEETEENE#EZEXEEAREER » AHE=E
BRFIE TSR SRR EEETREERST, > BRRELEIDEHSEEEE &
BFOT

w"— é%ﬁ%ﬁﬁ%ﬁﬁ@ﬂ&%ﬁﬁt#ﬂ%%&%E%H@E%Eﬁ

Table 1. The germplasm of Phalaenopsis and Doritaenopsis collected and
conserved by TSRI

Colors Varieties Percentage
Yhite 255 29.2
Pink 308 35.3
White with red lip 46 5.3
Red with white lip 2 0.2
Stripe 60 6.9
Spot 158 18.1
Pure yellow 27 3.1
Green with stripe 1 0.1
Orange 7 0.8
Vhite with red spray 7 0.8
Yellow with red spray 2 0.2
Total 873 100.0
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STRIKENAE ~ BAE ~ TEH - TEA - FRETABTEEAN > HERS T RBEEEAE
Ko UAESERESETRESE
B
BErHAAMAEMBOBEEFETRERE > BEKEEATRNN Sy
BEFMEEEEY > B—HZHARMEL100E 1,006k £ 4 » DESBRBIERTEHEA o

-

R~ BHEWRFTREREZ HIEHR 4 E
Table 2. The wild species of Phalaenopsis collected

by TSRI

Species Clones

Sect. PHALAENOPSIS
Phal. amabilis 42
Phal. aphrodite
Phal. sanderiana
Phal. schilleriana
Phal. stuartiana

Sect. STAUROGLOTTIS
Phal. equestris 56
Phal. lindenii 2
Phal. celebensis 3

Sect. FUSCATAE
Phal. viridis 1

Sect. AMBOINENSIS
Phal. amboinensis 10
Phal. javanica
Phal. gigantea
Phal. micholitzii

Sect. POLYCHILOS
Phal. cornu-cervi
Phal. mannis 5

Sect. PARISHIANAE
Phal. parishii 4

Sect. ZERBRINAE
Phal. corningiana
Phal. fasciata
Phal. lueddemanniana
Phal. mariae
Phal. modesta
Phal. pulchra
Phal. speciosa
Phal. sumatrana
Phal. violacea

W O

DN Ol o~

o

BB = O WO Y
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(E) e B i B IR

BRTREARGHEBEFEENERER » UHESBR S RIS S ERESH - 1
PBEEHMEETAELEN > FHELBRARBEEY  #BHELE  IRESHE/IVENLS
TSHEAHE (hybrid) » W E BB REREALTEEH P OECEEEBYHNE » Bofs
HEFEBEMEHEERCEERERNTEY (K2) o THEABRRAE » 95T BNRER
RN REG R L ERIERI B » BT DUACHE 58 52 BF 38 59 16 1 S50 B0 005 A BL BBl 40 >
DURBEAEL B AETRR » RS ESE RN o G50 TS 52 5 4w
MEFELITSHRSE » S E WL TELITSCIRYE o AN T H 2 B R WIS » Da3s3El A
] (Taisuco) B a7 4 B FAE X W 2 REAEH & (RHS) G 8% (FW) o

(7o) s e T F L 50 R R R 22 R G

ARFHECHENERLEGSRSERNIME > S5 ME S HASE » AL
] EE i Z B BRS04 o 19904 55 — R 2 i1 4 o 2 B S B B8 (NTOS *90) Bl A TSC1 5% TSC6%3 51
Hrs R G % > 199248 211 4 18 B B ) 4 W1 8 (IPSOT "92) 3175 1218 & B M 15 16T 8 ft
H P TSC11 ~ TSC12K TSC 135153 X B M 16 17 & (AOS)Z FFH | 15 (JC) ~ R IL#E (COM) B 4R
i O(AM) © 1993 EG2MEANNAEER > FONBESEAS . HAENEEYR
(JGPIOF "93)LA TSC2015 2 A & $ i 8% | 19934F 4 18 5 + /&8 B B ¥ B (10SOT *93)2H 4 17{H F
(Rl it T 15 20T 48 e > 3L o TSC8 K TSC19%5 31 3 1] B £ 17 B (AOS)SH Je 48 » 10034 35 | 45 |-
VY e ST . (14WOC °93) 3175 10 {8 &L FE 15 13 T 88k » Hop K 9765 Phal . Taisuco
Kaaladian'TSC27 5 K GRS ~ HHAEES - BERAES —BERKAKESESE 4o
Hoh o ERALERMBITHEREEEUH2ZEBERADNE - SESNESBE 2 {1 EE
B o

R GRELFAEECERWSEEE & S HE
Table 3. Phalaenopsis hybrids bred by TSC

Color No. of crosses Hybrids for commercial products

Vhite 9 TS62 ~ 67 ~ 72~ 154 ~ 156 ~ 193 ~ 281 ~
303 ~ 339

Pink 10 TS146 ~ 159 ~ 179 ~ 191 ~ 208 ~ 244 -~
329333 245-~271

White with 5 TS190 ~ 293 ~ 331 ~ 368 ~ 369

red lip

Vhite (small type) 3 TS97 ~ 256 ~ 290

Red (small type) 4 TS233 ~ 298 ~ 330 ~ 349

Spot 2 TS224 ~ TS254

Stripe 2 TS379 ~ 380

Total 35
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SV~ 5B B B R W R R R B g Bk
Table 4. Phalaenopsis and Doritaecnopsis hybrids of TSC registered in Sander’s

List of Orchid Hybrids at RHS

Color Grex registered Parents

Vhite Phal . Taisuco Snow Phal . (Mount kaalaXWaterboushi)

Vhite Phal . Taisuco Kochdian  Pha/ . (Kochs SchneesternXMeridian)
Vhite Phal . Taisuco Kaaladian Pha/ . (Mount KaalaXTaisuco Kochdian)
Vhite Phal . Taisuco Windain Phal . (Winter KaalaXTaisuco Kochdian)
Vhite Phal . Taisuco Moon Phal . (Mount KaalaXSnow Mist)

Vhite Phal . Taisuco Bright Phal . (Winter KaalaXGrand City)

White Phal . Taisuco Clouds Phal . (Hawaiian CloudsXTaisuco Bright)
Vhite Phal . Taisuco Doll Phal . (Taisuco BrightXamabilis)

Pink Dtps . Taisuco Beauty Dtps . (Phal .New EagleXTa Bei Chou)
Pink Phal . Taisuco Hatarot Phal . (Keiko HatanoXZauberrot)

Pink Phal . Taisuco Apple Phal . (Pinlong DavisXLien-Hung Rose)
Pink Phal . Taisuco Candy Phal . (MorgenroseXequestris)

Pink Phal . Taisuco Perherz Phal . (Pinlong PerfectionXLippeherz)
Pink Phal . Taisuco Lienhung Pha/ . (New EagleXLien-Hung Rose)

Pink Phal . Taisuco Eagle Phal . (Taisuco LienhungXNew Eagle)
Pink Phal . Taisuco Rose Phal . (ZauberroseXPinlong Perfection)
Pink Pral . Taisuco Roseherz  Phal/ . (ZauberroseXLippeherz)

Pink Phal . Taisuco Lady Phal . (Lien-Hung PinkXTaisuco Gaster)
Pink Dtps . Taisuco Pink Dtps . (Phal.Mount KaalaXTaisuco Beauty)
Pink Dtps . Taisuco Sweet Dtps . (Happy ValentineXTaisuco Beauty)
Pink Dtps . Taisuco Honey Dtps . (Phal.Taisuco HatarotXTaisuco Beauty)
Pink Dtps . Taisuco Redwine Dtps . (Phal.Taisuco LienhungXTaisuco Beauty)
Pink Dtps . Taisuco Red Dtps . (Phal.Taisuco HatarotXHappy Valentine)
Pink Dtps . Taisuco Precocity Dtps . (Hama LipXPhal.Taisuco Hatarot)
Pink Dtps . Taisuco Star Dtps . (KyotoXPhal.Cassandra)

Pink Dtps . Taisuco Ruby Dor . pulcherrimaXPhal.Taisuco Gaster
White with Dtps . Taisuco Truelip Dtps . (Phal.True LadyXHama Lip)

red lip

Vhite with Dtps . Taisuco Redlip Dtps . (True LadyXDalin Beauty)

red lip

¥hite with Pha/ . Taisuco Blacea Phal . (Taisuco BrightXviolacea)

red spray

White with Pha/ . Taisuco Smile Phal . (Taisuco BrightXequestris)

red spray

Orange Phal . Taisuco Riosan Phal . (Rio’s Golden HoXCassandra)
Yellow Phal . Taisuco Lemon Phal . (Lemon PieXGolden Amboin)

Strip Phal . Taisuco Gaster Phal . (Gaster XPinlong Davis)
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= HEMERZIWRE
() ¥ el e S
RMEHBEARROMETEANWEBWHLE > ASRBEE 4B AN TRmR » H
Mo — S B MIRAR M B R T R B RV R AR S A
MITHAEMER > DT RESRAEMITE o ¥4 8 Phal amabilis X Phal stuartiana
(879-97) ~ Phal. amabilis X Phal. schilleriana (S78-5) . Phal. stuartiana X Phal schilleriana
(878-43) —fE IR G I F  REF MR T2 > BUR TE30 MR B 7 7 W 25 2 s & o ST Y
M58 A PR S78-558 S78-434H & (B Mk 181 L8 R FIAL BERUZEBE » $70-07 HIIHE - B9 ML 4R BLRE A
FHE R EZEHE o
539 LEFWITE STE > Phal. amboinensis W2-2' 55 5L 1 H 75 5 1 15 25 17 185 25 Il 7
o B R ATET B AR MR SR 0 BE B % {E 5 Phal, amabilis ( 6755 S U £
fe) REZF %A MHLRERMIERSLOQBER (KTOERLTSEHMETY) o
O HEAT
ERRAFANEREL > TR HEENEEER - HHERNCTEENS » B LR
M (Doritis ) ZALIEEMBA » BT HRELLOBMEBY > FREZH 78 290 Dor
pulcherrima — {5 BRI S (I FEATRE N HEAS » 814EF, B — R TE IR AI €& » HEWI7E €6 ]
RERERBME - hUMREREHMERREE > B E®TF, 05 TIE HHREHTF,
TR BEE B B T i 4 B WAL (076 & S B 5 o
T - R A
HEHAMETRAZR2R  TARARTFESHERBTHRBRESNRE » FULAR
NARBBROEDERENFFRBE > AR EN AR TRERES — (A&
BENHERGE -
ARRENAIEBELZLEEBME » HHBERETABERS R ERER T EEYL (&
A) > DR SEBEROHHBEETRFRETNEE > B S E ST T NS

RO WEHREBEERER G
Table 5. The composition of media used for germination and

growth of Phalaenopsis seeds

VW¥pc KCpc MSc MSpc
Inorg. salt' v K 1/4MS 1/4MS
Tryptone(g/1) 1 1 1 1
Sucrose(g/1) 20 20 20 20
Potato(g/1) 65 65 - 65
Charcoal(g/1) 1 1 1 1
Agar(g/1) 8.5 8.5 8.5 8.5
pH 5.8 5.8 5.8 5.8

' VW: Vacin and Went(1949). K : Knudson C(1946).
MS: Murashige and Skoog(1962).
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THRFEVEZRTIA  HHPRFHRENBRENELEEZR (RA) » FREPSEHEZRE
BEVHFEERBTERKYE » BT ZBER I KBEEENZE - 54 BBRBEFERK
BB KCpeEBREMLAMBMARMAEIRU LZFEE » EREHEZEERESTPRHET »
B it ¥ A KCpets 2 H A5G J iy A7 [R5k M > Ml SR B liR

RA-HEEEHGRWETFrRTERCEE
Table 6. Abortion rate (%) of Phalaenopsis

seeds cultured on different media

Culture medium

Crosses Color Fertility
(%) VWpc KCpc MSc MSpc

S1991-1 V 60 3 3 6 3
S1991-2 L 87 3 2 4 2
S1991-3 ¥ 90 ad <1 8 2
S1991-4' R 9 3 0 271 2
S1991-5 R 89 0 0 1
S1991-6 R 94 a <1 13 «
S1991-7  WR 73 d <1 72 «
S1991-8  WR 27 a 4 <41 «
S1991-9 WR 79 7 9 21 «
S1991-10 WR 90 A <4 a4 «
S1991-11* WR 82 2 1 100 1
S1991-12, SP 83 2 4 58 2
S1991-13  SP 68 ad <1 5 1
S1991-14 ST 78 15 3 21 1
S1991-15 ST 82 1 0 28 1

' Crosses between two wild species.
? Self-pollination.

BHCRIBEEEENEETRML > AREELHEOT~ 128 » HEFWOT :

CTHEEBE CBERE LesgEE
R E > FHfEE Bt —
2~3fE A 2~38H 4~6E H 1R E

HERAE

A EREREMZEIL

BRI R E KM MREY > ERRBEFREREEANREYER  KFRER1TER
BHETHIGERNREEERE > —TEUAFEFNARNREFEENER » B—FEAAT
& 5 W) 3E Fr 35 4% 7 BR B (protocorm like body » PLB)LAE A B4 E S MBS ET ©
(A % 2 HY 75 L 508 T

TEFERIRZEAE S 1/2 MS+6 ppmBAP+1 ppmNAA+10%fF F/ARKEBENFE TR EE
EXEHF » WAIF A & 1/2 MS+2 ppmBAP+0.2 ppmNAA+10%8F F 7K A9 5% 8 5 0 R 5 48 %
W EFHEAANIEEEEREASBEMA  EEEARAREENRTSRER
& HPWERER T EFNWBREKD > UAHEZEF AL A XNETERESR
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OERFEFRRENFEY
BTAFRZIARHEEBEWEYN  MUBRRKENFEEE —EETE  AWRER
IR ¥ VW+0.4 mM Ca,(PO,), +2 ppm Adenine+2 ppm BAP+0.5 ppm NAA+ 1.5%FE i + 2% F
ks g R IR K% » DLVW+0.4mM Ca,(PO,), +10 ppm Adenine+10 ppm BAP+3
ppm NAA+O5%HERE + 106 F R B RBIEBE AN TEFAEFERFEHUNTEY (WEE
kS TEY > BFKRES) » B8HKCpe S RETFHEFRREBNVTEVEBLEERF
HREE > FIAMERRETAREIBESEEH -
ACHGERBERNES
LBy AN EHEAEEEE LEEER B R~ B ~ BiElE - &8
FEAO% LHERBEYCRERAEHNL SEEFTERE - GRMEAEERCEE
AN EE
Phal . Golden Emperor 'Sweet’ 5 — 5t » HEFMEENSE > EHPHEROEE
HE =8 UFRSRETREBEEA  RELE - PRIERE - KRFAEASHEEYN
FHHR o CHEASFSEFERE » K&K 5 5120100 ppm ~ 150 ppm ~ 200 ppm & 250 ppm
T E R KRS BB > 45 58 FAKAILRS 8 B 53 200 ppm & 250 ppmiF » #E J5 BR B8 &E 5 571
H11.8%K 475 RIFEER » (HEEMEELHEGE > REBREC > HEREZEESFR > Bot
Mtk RA SR aEE > FEEUAMERERS 100ppm KA /I E A £ BHEKE
i B A R HeR R B A B =5 WAk (RL) o

et~ *E]?)%fﬁ*k7kfm*§¥\]‘ Phal. Golden Emperor "Sweet B[R KB LR R T
k% EEFEENEY

Table 7. Induction of hexaploid from Phal. Golden Emperor 'Sweet’ using colchicine

Colchicine No. of P.L.B. Survival Plant regenerated
concentration treated rate
(ppm) (%) Triploid Hexaploid
0(Check) 57 89.5 45 0
100 52 90.4 24 2
150 38 86.8 5 0
200 55 71.8 0 0
250 40 47.5 0 0
OiERZERFRY

HXEENENERT ZEHWAERBMEERFEL — o » BFEEE RS
e EREERFELELEMTSINE » LHAEEBMECHELNMBIG - Wi
TTREHR  BREEREEREATRESR - EHKRMREETROERES B HER
CMEEESBRE - R TEFRE - BEEANAHLERAET BB ISR e - 2
T G P R — S B IEBH (Doritaenopsis ) RG22 > it — SRR EARN » &
REFYLERELNGE  FHALHEEERERENGEEEREEARRL  DELTRZ
# — 7T #2 (amphidiploid) » MR BE R FHE < —HHEK ©
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#f Dor. pulcherrima’alba’ 5 X R AT BE® » BEFRAA/NZFHERE > 45512050 ppm
~ 75 ppm ~ 100 ppm 52 125 ppm A [F] ¥ B ORISR B » #5523 IR A% A /NE 1.0 mm
~ 1.2 mm¥E H 42.6%~ 59.3% 5 BR B FI LA MR > 7 S ERBE K /INEE 0.7 mm~ 1.0 mm 3 HE B 43
LB RE20.7%~392% (F£/\) o FERERAIIMEFE » REKAALRE 5 B % & S Bk (R 5
BEHEREREEMRASR > K~ IWEFREES S UER TS 505 46% K 44% 2 04 558
(£H) °

R/ KRB REH BRI ARREE RS E
Table 8. Effect of colchicine concentrations on the growth of different sizes of protocorms

of Doritis pulcherrima '

Colchicine Survival rates of protocorms(%) Differentiation rates of plants(%)
concentration
(ppm) 0.7-1.0mm 1.0-1.2mm 0.7-1.0mm 1.0-1.2mm
0(Check) 81.0 90.2 63.0 84.8
50 71.2 81.5 32.4 59.3
75 58.5 81.0 20.7 51.4
100 66.7 58.8 39.2 48.1
125 69.6 4.7 32.2 42.6

' Data obtained 300 days after the treatment

R~ BOKIIAE RS R T AN FRE OB S IEE &
Table 9. Effect of colchicine concentrations on the frequency of chromosome

doubling in different sizes of protocorms of Doritis pulcherrima

Protocorm Colchicine Chromosome doubling frequency(%)

size concentration

(mm) (ppm) 2X X 4X 6X

0.7-1.0 0(Check) 100 0 0 0

50 56 19 19 6

75 50 17 33 0

100 47 20 20 13

125 44 12 44 0

1.0-1.2 0(Check) 100 0 0 0

50 61 4 31 4

75 61 23 12 4

100 60 10 30 0

125 39 8 46 7
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R OB ISR > RATEAPET RS EFHBERESR B8 L
KR -EEREERS > SUEARRERRAORBABHSEMREERF &N FELFRY
KEANEE  HENAERMEREERELS  ETERUEERTEY (L EES > I
BWEEARAAFNERETE  RUEKFERBLEEY S REELE -

tWRMEEER MR

COARBENEFEER 5B
HSER R EE > ESHMERRL D12 E4ABFKIE S WEE M/NE 27°C)H % »
BUEFARERMEBTESX 10" HFEEER » ERAREEREEEHN 75X 10°FEF 4
HE o W4 RKEER - RAREENFEEBEBANMNEZR » HEYEK S5 31.15M
>k~ 36.44F0K K 31.1208K o E¥E# & 4 E B8 #8 Fluorenscence diacetate 3t fu & # Yo i E »
DHEFEAEARBEEERBERENT%  REBEREF62% > TiKEHBERE RKI51%
OREEBCEMS
RPBRMEEMEE > RMEEALERELERSREER & 0.6M EMBMILK
0.5M mannitoliE ¥E#% » MEREEBLLL | LIBEA 0.5 M mannitol#& ¥ (10° cells/ml) o ¥ B
THANERSE"  BERAEBFERBE ImmEFTHM (1 mm dia)EBEE » FEIL
BMEBEET > BRFELEREMSEMSE o & 70V RMS em & 4178 (800 KHZ) %2 ¥ B 3# 8 K
SEBRREEE FAEERIKE > 108N ERY > EREEBREERT > S8F
AEREGHIE-RBKRKSER FEAERBSRESEEEH T ISTEREEHBHE
o BBEEFRESHRIomME > KFEBBREELNSHEHEIIE—L o S5 ZEE - BWR
EEBE FEH2,500Vem 2EDEIRGEREITE —X > BEVFEEBSAEHS > 1
BAaSENBMEREEMNR SR ERENCHBERERRIREREILHERE
BEREMSENE  HEREEBEEEHRES 1,350V /emZ 05ZEWEIRGERE » Hi
BETSEHERRAERBEMSE c B4 TRREFEHIBEELER  HEEEHS
it BHERMEER > LAMMEAR
OREERER
REESAEERFOBCREESR  RoSMERMLE Kp3tE BB %L > UEE
F6.5X 10° [ 4 B H B & BB R F N B 1.2%(W/V) agarose-Kp8is 2 H# » B 27°C K
ERBRAREZ RAERFLHRBELEHEY » HESRE » AEHREKETE XK
MRS H HRICKE » PEHEEAS - RMRSRER P EMRE HR20XKE » R
FHROBMEEBESRERVR/AEE - BESBEMEEERELERE  6FE— S8
AMEHE IREEENERE  BRAEERGGEFEAREEBEERRESHG  YET
HAEWRMEE o $IRWHEEBERHERERE (0.6%) agarose-Kp8ifBE » SHHLEH
HE VR YO 36 K T BUHE B B K > R M MUB IR T LS © 7F 1.2% agarose-Kp8ig & 10K~ R A H B »
i a- garose AR KpsWEEBE > MIREEBASEATBKBBLE o HEBRR
RO R4 G > K BB ERP1.2% agarose-Kp8i &t » MK R HESHBEE o

N WA REZHAE

DABE 3R K 85k v B 07 5] 96 T 517 o 3 (premetaphase) B8 A g u (288 » 3ifi 377 GiemsaBR W R e (8
s R HEE G EE %M (Image analyzer) #7947 » 4145 B Phal. amabilis ( BEE LEH )
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~ Dor. pulcherrima ( BREFEHE) MARNEAER » BRSO EHEROBRESMGE =
5o B SRR RER () R AR EIE (inversion) 8 J# (translocation) AT » 5 (i) B BHE Y 5
RERENEZENWRILEMEE > 50EFRAE R MTEE— 5 L& AH BB W (interspecies) A 7]
cloneflZ e ML A » WE ST REHHT (1R IR Sweet, 198057 f§ 3l ) ~ [ 3h RAHEEE 517 & DNA
MR T > BRETHIFER

A WRNRA)REHRE 290>

WTAERERERZ TR B - REKERESRN 207 DL 1IBERK QA M
sucrose * 56 mM 2-mercaptoethanol » 0.01 mM antipain > 0.01 mM leupeptin’&Zf» 0.2 M tris-HC1 »
pH=8.501)Z AR » £ 2°C T LL15,000 rpm & [ 2043 8 » B _E ¥ > LL Bromophenol blue’s 38
HER » BR1E 17 4 HR B2 {F 48 (HOEFER » SE600) » LA 7.5%:Z 5% P9 7 Bl 6 T 3 A Mk 1B 1 M 17 K
» EIKHEARE B 2 I ShieldF A 1983 2R J7 » 1 4°C Z B KW o LL 200K %5 & R HE 17 ¥k
B 3/ 0 &R Th R IS R E LRI 2 8 Vallejos™ 5 2 BL 5 » A H B 3£ B = Peroxidase
(PEX) » Esterase (EST) » Superoxide dismutase (SOD) » Malate dehydrogenase (MDH) *» Acid
phosphatase (ACP) » Aspartate aminotransferase (AAT) » Shikimic dehydrogenase (SDH)% + Ba kg
% ¥R HS0D - MDH ~ SDHE AATEEERHBRF T Ho47 » E— S L& b uERE R E
OFFRSFE DFARBEHGTNEES KT RMHERNRE > &EBERAATE S ZHE KB
¥ > MSDHAIBT HXEBHPE - E—SRMFMNAMEEBEHEEKZHEATMER B4
FHETT THIRFSE ©
O MEREE

EERBLAEETARKMKBERRESRENELR4E  HENEREEES
BFEEFRER  SHERMAALNERRETRENEE > #RERSOD ~ SDHEK AATH
W RRIFHIEEBER » LHAATKSDH °

O & ¥ 5 A TE W 5% B8 Phal amabilis var. formosa®) 4y 38 {7

Phal. amabilis var. formosa BB BREHKE s — FEREELETREERK
BB LR (RERE) » URERIEE - WROHS (HRE) » HAEE SRS - 21tSE
i BEZMATEERBEWENHER - BESMECRZEBR Phal amabilis %, Phal.
aphrodite MIEBRIBIETHREE TR > R Shimadzu “ WEEFAESCEFAEHERES
Phal amabilisW) — B » Bt LA & T8 5 Phal. amabilis var. formosa; {HSweet 8l 55 8
FE S Phal. aphrodite®) 53 il » MG B AL FENKME LAMEL 2R » BHEEPE
ITRREZHE s RURSBIERFE— SRS - RTHBLWERN » RMAKESERY
SR EREIR BB T AL E SRR S AR > VSRR ERARERE
R REAE AT E A M BE R B g S SE B TN & Phal. amabilis var. grandiflora &7 »
&7 FE B 1> Phal. aphrodite 3% 7 & W) 2B #5 & ¥ (Heterozygous) » b B6H5 173 — 5 #E3f o

R4 BHER L&

VSR NERERETREMANLEE ) S GENERERET > SAENETER
£ B2 J#% (section) [l #H 6] B2 & 3 1 A A B BE DL BR % 53 » {2 section Amboinenses . Phal.
amboinensis ] SODZR 7 { §€ section Polychilos il » {H{73 7] FH AAT & SDHZK B 4 o ¥ Ti S &
MEM EMBERATERNE S HIRMME > BEE— S THSERERNEEUREE
FTERIRHE o
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+ A TFENRBERNEB I RRETELAOER

() DNAE i $8 £ (DNA amplification fingerprinting » DAF)4 7 £ i & & 1L
1. 8 B DN A il HY B2 4 4L

F FIE IE 38 9 Gawel 5 "0 7 & il U 15 B DNA > ££0.3 g 85 B 52 B P 40 =T il B2 50~
100 « g DNA » F5LABR I BG 5 ¥ R B bk oA » W5t A It 05 2Rl 2 DNAAE & 52 % — 2
(23.6 kbLA &) > ELATE Rt IR &Il U & - T A 5 R ) I a4~ 6/ » TTIECA DAFAM T
B R T K 45 BR o T 33 8 6% B DAF 73 17 Y BRF 4K o

2. 5% & 19 38 $6 I FE (polymerase chain reaction » PCR){§& 4 & 8% &

PCR X FER IR E ERBRED R EGRERNRE » TRE PCR A » HrEL
DNAKHE ~ RE - (IBEEMAHE > —RME > KEBERWKDRERLT K R
BEEENGEE I ERIEBRECRE » LIATE Z 10-mer random primer 541 » F GCHYt
15 L ZR BE B 1S 60% > Wb W I B8 IR A FE A 1T DAF AT 0 45 R 1E annealingi B 5 40°CHy » %
2 primer & B BB R EE 4 » SLLCAUMRE S AL > BREREISCR » AR HFEESE -
HEGEHEOREEMEE% > U annealingfl & 28 B 3 R BLEA » ERMEREAE 45~ 55
TEER R BN A5 B B8 5 (B o

3. agarose® Ik 5347 ( EtBrftfd ) M polyacrylamide®E ik 547 (SR )

¥ DAFS T 5 » KA agarose® ik 3t A HE R i 0t < B2 A > (EH P DNAR K
ViE o HDNARHWEEEEREANER » A HBITERS 20 E  HWHEREBRRE
B CR B 30 o ) I T AL (20 S B RO B 43 A > KRS IR - T AN A 22 S AE R RN
17 polyacrylamide & vk 4347 — #R 34 1 BOAlT o B T7 » DARCRS 1 4% {8 B8 M PR O 722 SR B 1K
B2 H > LAE I DAFIE 3 i f# At 5L o

B %8 A L Bassam /7 % VTSR G > IR PCRER Z A ER ML~ 2468
~10p 1 RBEIKE L, Bassam A ETIREEST > HRETSHERAT -ARLEETG
WELE HHPL1~2p INEREI(E > BITEEE  JUEEBNWBERGRTNESE

» Ti#EH agarose Bk /47 — EtBr Jfh » HRENFEHAENE 10 ¢ 1 o 54 FELLE
polyacrylamide & ¥k — SR {46} agarose Bk — EtBr Ft A E £ 2 EHHEF » F I polyacry-
lamide® ik — $R He 1 o] LI Lk agaroseE vk — EtBrift (A > H E L {57 » DASTT 253 & B %
B > & LLOPJI-20%% primerf » H B B agarose— EtBri A% A 5 ¥ HH 6ff » HIEHF
T > {88 F H polyacrylamide T bk — #5 Hu 0 Al 0] 5 &8 5 ¢ 1 23~ 201k » LR RRES
Wit % B F EGE BB A0 E R > 558 5 60k fE AT 3 8 5 5 AT BRI DO 8E o
() DAFYE i T i & e 16 M IR B 2 FE A
L AEENES

B P I S TR ) i M R A T > AR S BRAR B8 Sweet “ P 50 R A ) R BE P BB R AL -
HEAT M Ah > Mo dH DU B8 A B 40 07 I [F) o SR AR B A 1T SRR R ARAY IR RS » HE—
% tH S DAFMAT EL i 9 B 07 » 5B B R 4 T XE AR B (R E DNAST T /& REIBR % o

2 DL T8 R 4 FE Y DNA S BERK (template) » 43 A1 2 20 mer & 10merHY 5[ F (primer) #
FHIE > UHMBSFREENESFE » HEBETTHRI20 merK 10 mer B HEB 5 FZ
T » &t 3 annealinglf & & A7 A~ [ (10 mer 36~ 38°C » 20 mer 40~42°C) » & A H & 7
4 FE B9 primer > B AI7E L OPF-1 (10-mer Operon kit F) 5 S-4 (20-mer)ff £ 5[ F # DAF 5 # o
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4 F& &9 primer » B 207E LA OPF-1 (10-mer Operon kit F) & S-4 (20-mer)f 5 5 | -F #) DAF 547t tf
s B EEEAEAEEEERMEER  MTTHPRCEEZRTA KR > RoraTF Al
FRER P& A TE o
2. [F R AN 6] 5 R 4 Pt
BRI SR AEACAE AR EEEEZRE/ > AiNE#REEE5(
FARSPEH =R AR E S 547 LB AL 15 5 I B (Phal. equestris) /\T&
TR R ZEEYE & RERELOPF-5K OPF-655(F Z DAFS AT T » Jth /URE 5 8 %
B E RN T E GRS > ERAEHMEREEE 2R R RS
e [5)F50 E B E R A Y 2 AR R o
3. 16t M AR A B & B 2 B T AU A i B
e E it s —HEAEEWREEMER » AUYBESENER LEDEE
BEHE, #THEES TWER - 9PN ALERNEREHQERALTEHELHE G172
KBHME HTRTEATAEERLEMEGNTER > &L 10-mer B FF 5 (OPF-1 ~
OPJ-20) B 20-mer(S-1) 5 5[ F » #HITDAFS 4T > HES P TR HRETREALZ
DNAF B » {5140 OPJ-2084 200bp ~ OPF-1f4 1,000 bp}: S-1#J 700 bpZ {67 » B H F1& (M
BRIttt HEEMEEEM  SIRTEE B RENE 2 RE > HEREE R THEHEA
tftERERWN » HHPR ST 2B —RELE  HEETRERELCDEH » WL
BMRE LG ENDNARS Bl Atar R e RS E T HENEE > |
T E 16 (it % 7] DAF B 7% b2 22 SR T A LAZ 4 > BUR 16 € MR R (AT RS JE o] 4R R
HETERES ©
4% B F] A DAF B 38 i FREBIARZ B GR > 1 OPF-15| F A fe 89 i 3% v B B
FH o RAAEB50 ~ 270 bpfiiBEH B EL o BEARFEL 000 ~ 900 ~ 550 ~ 4505 270 bpfi;
BEGESES  #ATROSHEKRGHEAEMER > BRI HEEZETENLPHE
EHAZM » BAF HDAF AT EREREH FRESE AR ZH GG - RBEMREISTBRRK
AH) R A Phal amabilis% A% » REAHMES —WALIEHEFR KR Phal amabilis!ll #%
s BRI TR BB » Phal. amambilisi B J8 8 7 {5 75 5 550 % 270 bp » It
B AL AR UE — AR T AR E] o T B ANt [H R R G R 0 R T E R R T R A
TR SRR AR R AR BIA o

FEA-EARYPUENTF > MERENETEERZEBAENETRT » EEHLRBER
218> AR EREAEREREFEEMBEETHE ST LRI - I % R 4 Y 5000 B H A 4#
REME > DRAFEREMET RS LE > UEHENE > REEOErAEXE-HIE -

i

FRARFEAR G REZGROREWY > EUBHEZHE -
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Breeding of Phalaenopsis in Taiwan Sugar

Corporation

W.H. Chen, R.M. Hsieh, W.T. Tsai, C.C. Wu, M.S. Chyou and Y.M. Fu

Dept. of Horti., Taiwan Sugar Res. Inst., Tainan, Taiwan, R.O.C.

ABSTRACT

Phalaenopsis is one of the most valued floriculture in the world because of its graceful
colors and attractive appearance.Taiwan Sugar Corporation (TSC) has developed an
enterprice system for the management of Phalaenopsis businesis since 1988. The Depart-
ment of Horticulture at Taiwan Sugar Research Institute(TSRI) is responsible for the R&D
works, such as breeding of superior varieties from the good parents collected from domestic
and overseas nurseries. TSRI has collected 29 wild species(ca. 193 clones) and 873 superior
varieties for the improvement of Phalaenopsis and production of commercial seedlings.
Cytogenetic studies and computer analysis of the pedigree of parental varieties have been
carried out to understand sexual incompatibility and to design the breeding program.
Micropropagation of Phalaenopsis via adventitious buds and/or protocorm-like-bodies was
developed for massproduction of superior varieties selected. Molecular techniques such as
isozyme patterns and DNA amplification fingerprinting (DAF) have been used to protect the
patent right of our new varieties in TSC. DAF technique is also being undertaken to screen
genetic markers to increase breeding efficiency. The technique of chromosome doubling was
established to create hexaploids from triploid plant of Pha/. Golden Emperor’Sweet’ and
autotetraploid from Dor. pulcherrima which was useful to breed superior hybrids with high
homogeneity. Studies on isolation, Fusion and culture of Phalaenopsis protoplasts were also
undertaken to transfer other usful genome into Phalaenopsis .

Breeders made 2-3 hundred crosses every year after horticultural analysis of parents via
computer data base. One hundred to one thousand seedlings were raised from each cross
using aseptic culture for the evaluation of population. Up to date, 35 hybrids e.g. TS146 etc.
have been selected and released to produce one million commercial seedlings for overseas and
domestic markets. Thirty-three of these hybrids were registered in Sander’s List of Orchid
Hybrids at Royal Horticutural Society using "Taisuco" (Ewan &gar _Cgrporation) as an

initial name. On the other hand, superior varieties were also selected from different crosses
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of plants for micropropagation of mericlones and exhibition in several international orchid
show. The achievement of Phalaenopsis breeding in TSC is confirmed by numerous awards
gained in the following show: Phal. Taisnco Bright TSCI’'BM/JOGA and Phal amabilis
'TSC6’ BM/JOGA in Nagoya Intern. Orchid Show, 1990; Phal. Mahalo 'TSC11°JC/AOS,
Phal. Atien Nasu 'TSC12’CCM/AOS and Phal. Taisuco Windian "TSC13’AM/AOS in Intern.
Phal. Show of Taiwan, 1992; Phal. Stone Pinto 'TSC19’AM/AOS in Intern. Orchid Show of
Taiwan, 1993; Phal. Stone Pinto 'TSC20°’BM/JGPIOF in Japan Grand Prix Intern. Orchid
Festival, 1993; Phal . Taisuco Kaaladian 'TSC27’ won AM, Trophy, 1lst place in excellent
white hybrid in 14th World Orchid Conference, 1993.

Key words: Phalaenopsis , breeding, tissue culture, cytogenetic isozyme, cell fusion,

DNA amplification fingerprinting.
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