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B, B KESLLPRELBHFLWIA 7oSHEIEE
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BIEDIHERE (primary type hybrid) 2 K4 L 72,
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FRC5 6 A23R 8

WLORLETTV T —F 2K 72,
FROFEBENESRKIL x=19 Th 5 H, AFETH
BEEMDOHEIC L x=19+1 DEHBEARDEHEKL FNFN
DEBURIC &Iz, T LSt o REdRIZ RIS 7 R 8k
ELT2n=41%5 2n=53 ¥ 2—3%, 2n=61—71 % 3—
4x, 2n=81—89 % 4—5x & LUK L 7z, B LRk
NDF;R&I2 Tanaka” 2§t - THEL 72,
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BRL - FHEOBBEBRUTOLE) Th- 72,

B, RO TR 23R ER - B/
BTRREY 28HEME T ENHE (Phal. amabilis,
Phal. equestris, Phal. sanderiana, Phal. aphrodite, Phal.
schilleriana, Phal. stuartiana, Phal. lindenii) & (Fig.
1A, B), B> X B CABR e sk s % L D (Phal.
venosa, Phal. amboinensis, Phal. sumatrana, Doritis

pulcherrima) * (Fig. 1C-E) »EB8g3I 12,
PR RO RS XIBBR L 2R akRIc L D ESR
& N7z 7%, B IR AR O BHER # Y B Phal.
amabilis (AR 0 1.3—0.7zm) , Phal.
(1.7—0.8¢m) , Phal. schilleriana (1.7—0.8um) 7
ERNRERD L THRXE LTI (Fig. 2A,B). —
H, Bk I AR kRS 2 Y % Phal. venosa
(3.5—1.3um) , Phal. sumatrana (3.6~1.2um) 7 &
BRI AR EKE 212ITRED B, Dontis
pulcherrima (3.6—1.7um) I3 KBIYelR & WED K
etk s THRE Tz (Fig. 2C—E), RH@ENHR
REEICHE L - 2RO ST EERO T B8
LR R L T, RERTHEN 3K, FEREN
THHE D 4 Btk B & CBREITEE D 12084 T3 KRB
ROKBREBERSBRIND, KRRTEE L OTH

equestris
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Table 1 Chromosome number, ploidy and source
of phalaenopsis studied.

[RERTRERSM L F-HRBRE BT

Type and hybrid name Chromosome ~ Ploidy ~ Source*
number(2n)

Species
Phal. amabilis ‘Brother’ 38 2x Ko
Phal. amabilis ‘Creole’ 38 2x Ko
Phal. amabilis ‘Unebi’ 57 3x Ko
Phal. amabilis OKA-No. 5 76 4x Ta
Phal. amabilis No. 91 76 ix Ko
Phal. amabilis No. 1 76 4x Ko
Phal. amabilis No. 2 76 ix Ko
Phal, sanderiana No. 1 38 2% Ko
Phal. schilleriana 76 4x Ta
Phal, stuartiana ‘Larkin Valley’ 76 4x Ko
Phal. aphrodite 38 2x Ko
Phal. lindenti No. 2 38 2% Ta
Phal. equestris 38 2x HARC
Phal. equestris ‘Zuma White' 38 2% Ko
Phal. equestris No. 803B ca. 76 4x Ta
Phal. equestris No. 803A 76 ix Ta
Phal. venosa No. 4 38 2x Ko
Phal. sumatrana No. 1 38 2x Ko
Phal. amboinensis K-285 38 2x Ta
Phal. amboinensis (Dark Brown) 38 2x Ko
Doritis pulcherrima 38 2% HARC
Dontis pulcherrima var. buyssoniana 76 4x Ta
Complex type hybrid
Phal. Wataboushi No. 4 75 4x Ko
Phal. Kathleen Ai ca. T4 ix Ko
Phal. Mount Kaala ‘Elegance’ 76 4x Ko
Phal. 1da Fukumura X Orglade’s Checkmate 76 4x Ko
Phal. Happyface ‘Taida’ ca. 70 3-4x Ko
Phal. Su’s Red Lip ‘Ching Hua No. 2" ca. 76 ix HARC
Phal. Takizo X Yukimai 76 4x HARC
Phal. Be Glad X Hohoemi 85 4-5% Ko
Phal. Hakalau Queen ‘Hawaii’ ca. 76 4x Ko
Novelty type F, hybrid
Phal. Little Mary ‘Ching Hua No. 1’ ca. 56 3x HARC
Phal. Little Mary No. Ta-1 ca. 57 3x Ta
Phal, Martha's Gem ‘Malibu’ ca. 68 3-4x HARC
Phal. Golden Sands ‘Canary’ (mutant) ca. 114 6x Ta
Phal. Modern Stripe X equestris 57 3x HARC
Phal. Hisn Ying Rose X equestris  ca. 57 3x HARC

Table 1  (continued)

Phal. Taipei Gold ‘S. T. M. ca. b7
Phal. Crystal Veil X amabilis ca. 57
Phal Marion Howland King ‘Hawaii’ 62
Phal. Paula Hausermann ‘Sunshine’ 57

Novelty type F, hybrid

Phal. Hawaiian Misty No. 2 76
Phal. Golden Peoker ‘Brother’ 78
Phal. Be Glad ‘Blushful’ ca. 82
Phal. Little Mary X equestris 41
Phal. Sierra Gold ‘Suzanne’ 54
Phal. {comu-cervi X Bauge) X Baby Star ~ ca. 94
Phal. New Dawn X amabilis 38
Phal. Venus X Ann Jessica No. 2 ca. 68
Phal. Venus Star No. 1 ca. 72
Phal. Baby Star X schilleriana 56

Primary type hybrid
Plial. Deventeriana (amabilis X ambomenss) No.1 38

Phal. Deventeriana ‘Treva’ 76
Phal. Schilleriana-stuartiana No.3 ca. 76
Phal. Comustris {cormme-cervi X equestris) No. A3~ 38
Phal. Venus (equestris X lindeni) 76
Phal. Hanauma (equestris X sumatrana) 38

Intergeneric hybrid

Dips. Purple Gem ca. 58
Dips. Purple Gem (mutant) ca. 65
Dips. Angle Smile No. 5 ca. 57
Ditps. Kyoto ‘Red Star’ 76
Dips. Kyoto ‘Red Gem’ ca. 76
Dips. Red Coral ‘Gulfstream’ ca. 76
Ditps. Pretty Nice ‘York’ ca. 75
Dips. Robert Winkelmann ‘High Hope' ca. 80
Dtps. Hawaiian Ideal 76
Dips. City Girl 78
Ditps. Happy Valentine 73
Ascps. Irene Dobkin ‘York’ ca. 50

Aerps. (Aer. crassifolium X Phal, Yachiyo Queen) 57
Ruthps. Mildred Jameson ‘Zuma Canyon’ ca. 61
Rnthps. Brian Carter ‘Copper Butte’ 59
Doriella Tiny 38

3x

3x
3-4x

3x

4x
4x
4-5x
2-3x
3x
Hx
2X
3-4x
4x
3x

2x
ix
4x
2%
4x
2x

3x
3-4x

2-3x
3x

3-4x
3x
2x

HARC
HARC
Ko
Ta

Ko
Ko
Ko
Ta
Ko
Ta
Ta
Ta
Ta
Ta

Ta
Ta
Ta
Ta
Ta
Ko

Ta

Ta
Ta
Ta
Ta
Ta
Ko
Ko
HARC
HARC
Ko
Ko
Ta
Ko
Ta

*HARC : Hiroshima Prefectural Agriculture Research Center,
Ta : Takaki Orchid Nursery, Ko : Kobayashi Orchid Nursery
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Fig. 1

Photomicrographs of chromosomes at resting stage in phalaenopsis.

A, Phal. amabilis ‘Unebi’. B; Phal. equestris ‘Zuma White’. C, Phal. sumatrana. D, Phal. venosa. E,
Doritis pulcherrima. F, Dips. ~City Girl. Bar indicates 10zm.

Hi#E Y B E L7 Doritaenopsis 3SHERE (Dips. City Girl,
Dtps. Happy Valentine, Dtps. Hawaiian Ideal, Dips.
Angle Smile) TiZ, Doritis IZ B & 15 KB fafR<oKk
RO HESD R 2T, Phal. amabilis * WK ES
L7z (Fig. 1F and 2F).

2., RBAEK

BE L MR NDEE S 1 TR DX 4 & FNF D,
L, EEIEIC OV T KRR % Table 1 IR L 72,

(1) EFEREoOEEME

B 2115822086 9 &, Phal. 8 TELMEA L Dor-
iis  pulcherrima 1EMKIL 2n=38 T2 K TH - 72,
Phal. amabilis ‘Unebi’ 2n=57 {3 34K, %72, Phal
amabilis D ABAK, Phal. schilleviana @ 1 8K, Phal.
equestris O 284K, Phal. stuartiana ‘Larkin Valley' &
& U Doritis pulcherrima var. buyssoniana |3 4 5K TH
-7z (Fig. 3A, B),

(2) K#aHrE (Complex type hybrid) ¥

Phal. amabilis % WM BHELED SNTE - AR
9 @R ) B 7KL 2n=H#74—#76 THIEERTH -
72#%*, Phal. Happyface 'Taida’ iz 2n=#970 T 3—4%
1%, Phal. Be Glad X Hohoemi i3 2n=85 T4—5{&
RE ek TH -~ 72 (Fig. 3C, D).

3) FFkZMERE (Novelty type hybrid) o fE#c

KEHERE & I L Rk & D 1R S B
EHEINRE (ERELEF #EEELL72) DlEERn S &

TAERIE 2n=#956 —#957 T 3K TH - 7227, 2 fEfkH
3-4fEERIRL 72, F 72, B EBMEK Phal. Golden Sands
‘Canary’ DX 1) 70tk HBITI N EREKIE 2n=
114 TOEIRTH » 72, E Lo KRG RHEE F 7213 RfES
L 2R ESs 2 (BELEF e ERL
72) Tid VAERAS 2 &4, 1 BRAH72-3651, 2 k)" 3
B, 1R A 34651, 3 KD 4 151, 1 ERH4-5
s L O LIRS S AR L, e BfEEdkL ~
DFEIERE N7 (Fig. 3E-H),

() FREREDOTHEEELELE
FHEREN M & Y ERE - RfED S b, 3EK

12 2n=38 T2EKRTH > 725 BB E L GRILE N7

3MERIT 2n=76 T 445K TH » 72 (Fig. 3L, J),

(6) BRIZMENREEE

B 721684k 9 5, Doriella Tiny % 2n=238 72
%4, Ascps. Irene Dobkin ‘York’ 2n=#950 {22-3{%4,
Ruthps. Brian Carter ‘Copper Butte’ 2n=59, Aesps.

(Aer. crassifolium X Phal. Yachivo Queen) 2n=57 &
LU Dips. 2 f81KIT 315, Ruthps. Mildred Jameson
‘Zuma Canyon’ 2n=#361, Dtps. Purple Gem ‘Mutant’
2n=#965 (33-4fEM, Dips. 8BHRIZ2n =#975—FI80T 4 &
ARl 72 (Fig 3K, L),
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Fig. 2 Photomicrographs of chromosomes at mitotic metaphase in phalaenopsis.
A. Phal. amabilis ‘Unebi’, 2n=57. B, Phal. equestris ‘Zuma White’, 2n=38. C, Phal. sumatrana, 2n=238.
D, Phal. wvenosa, 2n=38. E, Doritis pulcherrima, 2n=>38. F, Dtps. City Girl, 2n=78. Bar indicates 10zm.

R - RRE2URKR D 9 b Phal.  amabilis, Phal. canthinae BEN 14BN AOAEZ WE L 2R T

equestris, Phal. schilleviana, Phal. lindenii % ¥ \3 %1k
HTEAR /AN O EkESE 2 2 L Tanaka D33RIC L 2
Hijlige o doR R A L, PRI AR TH - 72,
—%, Phal. venosa, Phal. amboinensis, Doritis pulcher-
vima 7z EIIRFIOEE IR F TR LB R o rp o R 4
W, KEOPEERAEIBEEI L, COZ L b,
AAEEL 2 ARB L SERBIIIE I 2 DO
KA T 52 ED TR, RBEORIZEEIRE S 2
iz BW T LB I s, Dips. City Girl, Dips. Happy
Valentine 13/ fafh 3 & & B ER R TE R L
72o AL DEILERE T3 Doritis JB & DX HELLE Phal.
amabilis TRETE & DD HE ) R E NEE L RetE®
LOKRBEESRIKESNTE 2o, BBREEICE
Doritis BOFRERS L k- 1bDEFZ LN D,
FERODARB208 N h IR0 RE % TBRE L 72
%8 i3, Phalaenopsis #i 5 # & Stauroglottis i 1
o Eic BT B REOYARIC AN TH - 72, F 72,
BRI & 2 S 1A B IS R A TEERIC 1
fitie bR Bt /% %2 2 L T v 72, Chatterji®? #* Sar-

12, BEITHLZEDH -T2,

AWFRIC B W T LRI D & 5 IS/ NRAKD A TREK
ANBEEAMREKRETET HEENBEIN, Fki
PeANTRBIZ B W CLHEEF RS2, S RIZFEMZ
BRGH 24T% - TWi g, ZILENDTER TREMK
BB LA REL Y, EROHED L EBOERTH - 72,

2. 77 L/ T RATHBOERME

AJB D AHFE YA KB OV Tt Kamemoto %9,
Sagawa® NIWEHH 55T L 1960F RN HERES FH
Wb D TRIEDTHEICE T 2 BEMI %V,
Kamemoto 592 FA& L 72#R TlE, Phal. schilleriana
o 1D 2n="76 O 4 4K, SUBROIHERED - 5 2 1
AT 3 K, 121BKD 4 54K, 15MERDS 3 ik & 4 f5K
D, 3 MR 4 fERE S RO BRIE, 2 RS
6 fEKC, RKBOEETIZ1960E/R D 5 T TITfEHEKL
FAEI N T,

AT BT L, FREOBEHAER 5 H 124K 2n=
38 O 2 &k T, FEF®, Kamemoto 5%, Sagawa® Dt




Fig. 3
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Photomicrographs of chromosomes at mitotic metaphase in phalaenopsis.

A, Phal. amabilis OKA-No.5, 2n="76. B, Phal. schilleriana, 2n=76. C, Phal. Kathleen Ai, 2n=ca. 74. D,
Phal. Wataboushi No. 4, 2n=75. E, Phal. Little Marry ‘Ching Hua No. 1, 2n=ca. 56. F, Phal. Golden
Sands ‘Canary’ (mutant), Zn=ca. 114. G, Phal. Be Glad ‘Blushful’, 2n=ca. 85. H, Phal. Sierra Gold
‘Suzanne’, 20=>54. I, Phal. Deventeriana ‘Treva’, 2n=76. J, Phal. Venus, 2n=76. K, Dips. Kyoto ‘Red
Star’, 2n=76. L, Ruthps. Mildred Jameson ‘Zuma Canyon’, 2n=ca. 61. Bar indicates 10zm.
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L — L2, 1D 3 EEK, 9 EERL LR TH
Sie, WHED ) b, KimSHFEIX RIS 4 5K TH
o Tr. PEHERHENE CIE, B o3k L DR N
# 1/¢H (Novelty type F, hybrid) Tiz% < »° 3 5%
L, #0&E244H (Novelty type F, hybrid) Tl
MreruEgtenlr, T4bb, E2AENMEHIZH
WL By MRS 3 ko ik IR S Nz 2 ot
HESE R AL, FOFRER 2 K E 3 R RS & R TR
X 3k 4RO RIS ERTEEsE L2 D L B
b s, ITEEHRE N TV 3HER (Phal. equestris %
E#r 35 F,), %65k (Phal venosa, Phal. fasciata %
BE#E+5F), SR (Phal lueddemanniana, Phal.

gigantea B X5 F,), BEWR (Phal. violacea % Fr .

BETAF) L3 nyA Tizgin, BREKNE
CHEHES LRATH B = N5 DEKIE RS 2
$ 72 M TR 7205, K A TOBHEAERL T b
Y3 ImEbns, FREFEROTHEC L 2 S R
PRE 4Rt & TR & AR S N, BRI T
F OB RN DML A b & S L TRE2 s
RrgEI NI,

P Eo%k®s Table2 ok 0 3 &, BEL 250k
HO KR IR 2R R R TV B, KERRHERER
Dips. RIS Tl £ B4 RN S 4 FEKIZ 7 T
Do —F, MW TR F RO % T3 I8HET,
b & B 72k By AEIRIAE 2 7 88 % R T s
RH LT,

3. BHHCEE

Bk LS icFEL T DEEMENS T 3 HEERE
7203 4ERTH DA, TNHEDRENE {FEEKRO T
BRI E L B L #ERE Nz, Tanaka &

Kamemoto® A& 1) & &7 7 v R o R EEEIC L
iz, Kamemoto, Wimber & 7°% { ORI MIENYMBIK
BrEE L, 195048R0 & Ry TR BRI M H
ENTWAZ EERLTWwi, 512, Kamemoto % H
Lod U727 v—"713 dendrobiums, vandas % & T7 ./ A
o, WHEBAMOBE L K OFM LI TR, £
OFERICL D v ane Fo 08z L 21 2 K% 1E
LT, 2oBerbE{nRELERL Y,
phalaenopsis I 2> T4 % &, amabilis R AT &
EOTHE & RIOMER, FOErRELLRELTR-
7z A fERRERETH - 72, 4 H, By ETERRGEEN
TWBINLDGEORIS I TEIHEI N KR TH S
AL EEEELL, KBICEEIN TS,
—7%, WigBIER, BERL FORRTHERE ClITEL
BB R RTRERIE LN TR, TS DR
12 3R RES S, KRR L D LR R T
HLROEEIMERL TWE, 0k, BERMHET
ZERERD £ ) 70 R CWIZEESTE b G
T 345, cymbidiums 7% &2 ~IEHEEAEME T2 2 b
LEWHZDFRANRL LT B,

RO E L TEHE NS Phal Deventeriana
‘Treva’ |3 Phal. amabilis & Phal. amboinensis O3
FIRATH LY, 4EEERLRELSZ &2,
BREOCEL-E 2R EEEINS., £72, SEDHF
TROBETIE, FHEOBRMEERD I TLERE, A
sarEREERTOBARFEEL 2, InLDRKER
HELLERTHKE L THERAIN TS, Z0HDH
R LRRTHERCBIT 2 FRAHET 5201213, o
Nk F e G CREBEIC 4 RO FREPER 0 H 2 4
hRinER R L, £ELREZ2 L OTHERELHL0E
HHbEELLND,

Table 2 Number of various ploidy levels in phalaenopsis studied.

Ploidy level

Type
2x 2-3x 3x 3-4x 4x 4-5x 5% 6x
Species 12 1 9
Complex type hybrid 1 1
Novelty type F, hybrid 7 2 1
Novelty type F, hybrid 1 1 2 1 3 1 1
Primary type hybrid 3 3
Intergeneric hybrid 1 1 4 2 8
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IV ARB ORISR TR L ), Bifl OMAEH Bk
DREFIZEAELZRLIEZEE2BEL T2, SROBE
TLABOREHEM TR BB EIN, 202
#» & phalaenopsis DEHE CIZEM DY /2 LBRICOWT
LIREF L, BOMEAMECIBEI 38 2 (SRR SN EIE
BICOWTHLTIRTILENFHDEHEZ HND,

-3 8|

Phalaenopsis IFFE22BUK, ZHMEISEAE L CBHE%R
HHEIEERORBEEFHEL, FRFhOBEEOEE
HEHEL 72 (Table 1),

1. XEB L Doritis BORMEIIEILIAE L U558
PR ERNOTIEIC LD, Bt o R T/ R
KOATHRRENDEL, HHREPIRR TARISG
R ENRIGAR Y TR N AR D 2B K2 TR,

2, KB & Dips. REMED S I3 415K TH-
b, BRI F\ 13 318K %, F a8
HERL 7,

3. KBOFH LS L 2O, TNk T 0EIC
& B 4 ERIFRERH 2 R OER Y/ 25172
& BB L UEROBUEORE D UBETH b &2
sz,

| .2

WREEDDIZH), BAHBME BB, W
KOFR L DR OREE - QBT S L 0T HERH% B
THERENIZ I, TTICERICHL TH#EL*EDL
T
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Polyploidy in Phalaenopsis Hybrids

Mikio AOYAMA

Summary

1. Chromosome numbers and ploidies on 22 taxa of species and 35 taxa of hybrids in Phalaenopsis and 17 taxa
in related intergeneric hybrids were reported (Table 1) .

2. Species of Phalaenopsis and Doritis were divided into two groups karyomorphologically. The karyotype of
one group showed the simple chromocenter type at resting stage and was consisted only small sized chromosomes
at mitotic metaphase, while that of another group showed the complex chromocenter type and was consisted large
sized chromosomes and small sized chromosomes.

3. The complex type hybrids of phélaenopsis were mostly tetraploid. The novelty type F, hybrids were mostly
triploid, while the novelty type F, hybrids showed various ploidy levels.

4. For the development of phalaenopsis breeding, it seemed that the producings of the tetraploid species and
the amphidiploid F; hybrids by colchicine treatment and approvements of the interspecific and intergeneric

crossabilities by genome analysis were needed.

Key words : phalaenopsis, chromosome number, polyploidy, karyotype




