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Karyomorphological studies on nine taxa of Paphiopedilum™
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Table 1. Chromosome number of the 9 taxa of Paphiopedilum investigated

Chromosome
Taxon Locality Nos. of clone

number (2n)
Paph. malipoense Yunnan 3 26
Paph. emarsonii Yunnan 1 26
Paph. concolor Yunnan 1 26
Paph. supardii Borneo Is. 1 26
Paph. stonei var. latifolium Borneo Is. 1 26
Paph. fowlier Palawan Is. 1 36
Paph. robinsonii Malay 1 38
Paph. johorensis Malay 1 40
Paph. x wardii Burma 2 41

Contributon from the Hiroshima Botanical Garden No. 32

** The Hiroshima Botanical Garden

Bulletin of The Hiroshima Botanical Garden, No8:23-42, 1986.
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DFZEEIL Tanaka (1971) DS¥RIC & 2 MM H
KUK L L, FEOMOEERL L LAY
b7z (cf. Karasawa 1979),
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SNPERNDBE LR LERTH - 72,

REAREKRIIE taxa BICZNFNEE ORI %
ALize ZOBEERILUTOEEN TH B,

1. Paphiopedilum malipoense S. C. Chen et Tsi,

2n=26, Table 1, 2, Fig. 1.
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R CTHRE L 7288425 S. C. Chen & Tsi Zhan-huo
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Fig. 1. Paphiopedilum wmalipoense, 2n=26.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=26. E, individual chromosomes at
mitotic metaphase. A, x 0.3. B-D, x600. E, x1200.
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BkbE VL (1.4~1.9) 2 L D& THE-OT S
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2. Paphiopedilum emarsonii Koopowitz et Cribb,
2n=26, Table 1, 3, Fig. 2.
AFE|ZPEEREAICE L, 198642 H. Koopowitz

* P.Cribb #EE#iL 2 HRIFLVHETH S,
AFE|3 Parvisepalum BEICEBT 5, FEIHH D
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em, A, REREIV, FEFIIERPE, &34

~4 . 5cm, MTESIZBILIIR, TERTICIIBBEER
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3. Paphiopedilum concolor (Par. et Batem.)

Pfitz., 2n=26, Table 1, 4, Fig. 3.
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Fig. 2. Paphiopedilum emarsonii, 2n=26.

A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=26. E, individual chromosomes at
mitotic metaphase. A, x0.3. B-D, x600. E, x1200.



I

L

26 KOHJI KARASAWA

HETRIZERICE 2,

FROREARIUI 1EAR T2 =262 8FL 72, 2
DREREIIFERDBE & —F L 72 (cf. Karasawa
1979) AP EIRAEKICIOWTE R L BIEARNAL
BEXREL, Z0#ER% Table 4 ISRL 72,
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Fig. 3. Paphiopedilum concolor, 2n=26.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=26. E, individual chromosomes at
mitotic metaphase. A, x0.3. B-D, x600. E, x1200.
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4. Paphiopedilum supardii Bream et Loeb., 2n=

26, Table 1, 5, Fig. 4.
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Fig. 4. Paphiopedilum supardii, 2n=26.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=26. E, individual chromosomes at
mitotic metaphase. A, x0.2. B-D, x600. E, x1200.

ARTHBE L0~ 1 4D EF 2 & 1) PEEYRER T 5. Paphiopedilum stonei (HK. f.) Stein var.
Hotz, latifolium hort., 2n=26, Table 1, 6, Fig. 5.
Pk k5o, A2 =26ME0 T EIREKIL 2 AFE(T Polyantha B/BICE L, MLIEHFEARILA
B RBG AL E L DR TEBOMN2N =2600F & 7 @ Sabah T19644F(#RE L 720 EATEICHAZED
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Fig. 5. Paphiopedilum stonei var. latifolium, 2n=26.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=26. E, individual chromosomes at
mitotic metaphase. A, x0.2. B-D, x600. E, x1200.
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BOFEIEC D, BRZATHNERL, BEOR
PHRICIZ VB, WESIII, %z 3z=dl, k
OB EBEDEELET 5,
FREOYAKEIT 1 EE T2 =204 EFE L 72,5
AR ERIC OV TR S L BIFEROALE £ Al
L, ZO#ER% Table6icrrL 72,

2n =26{ENHEAG R, R EH12.5umAp510.4
umE CHOFEATERT 2 4 FOARYAkE ES
7.8um# H4.2umF TOFBE THEEINE o
T 522l /NS gR & 20 b R & L B ZAERYE
BEzRLTwiz, Bl~4 BB 4 HoOREMEITH
HAL0~1.10&EICH ) REBERERTH - 72,
55 ~26% B D22ME DR BRI B AT 0~1. 5008
Bich ) PEESEERETH -7z, $17, 18, 21~26
FH 0 8 EDYBRICIZBIEKDNE IS/ Wn R
noBZEI N,

PlED & H iz, KEN2N =260 FHAGE AT
Karasawa (1979) »#8#5 L 72 P. stonei DI%EY & [F
UTREERL 72,

Fig. 6. Paphiopedilum fowliei, 2n=136.

6. Paphiopedilum fowliei Birk, 2n=236, Table 1,

7, Fig.'6.

AFEIL19794F 12 P. Matto 257 4 Y w B> o5
7B TRRAEL, 19814, L.A. Birk »55#L 72,
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A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=36. E, individual chromosomes at
mitotic metaphase. A, x0.3. B-D, x600. E, x1200.
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TH-712,
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5k, BI7T~20% BN 4 BOREAEIIEE53.8~3.5
umOEFICH Y, 213 H LT o Qe fadRic T
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Pllo & 5o, KiEH2n =36/ FEA AR 16
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Fig. 7.

Paphiopedilum robinsonii, 2n=238.
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kA BO2n =260 EoREAEE L ORETI
BHEARYIBNIC & ) e EmL T 5, mikE)
FEiRERGAK 2 B2 P EARNRER L fIcRE
T HERMEOAENI2N =16V +20[=26V & E 252
EHTE B, BREIBTEDTIEY P. wrubanianum (2
n =40) B P. hennesianum (21 =36) L5
A5, RN ENEFHELPICRTITGLA P
lawrenceanum (20 =36) DOXELFRILT 5,

7. Paphiopedilum robinsonii (Ridl.) Ridl, 2n=
38, Table 1, 8, Fig. 7.
AFE(319084F 12 H. N. Ridley 52"V —¥ED
Gunong Tahan THERL, 1915&icE#H L 72,
ZAFE I+ Sigmatopetalum FEEICE L, ZEIZIRAE
TR & KGR OSEHE LB, EEIX 8 ~10
emo FEAIZEIH Som, WERBITRBDHRTEYT

A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=38. E, individual chromosomes at
mitotic metaphase. A, x0.4. B-D, x600. E, x1200.
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Fig. 8. Paphiopedilum johorensis, 2n=40.
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TCDTEEEDT P, appletonianum (21 =38) 124l 3 5+,
BEDH 2 TIRES, 4FBD 2EBOREK KD
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8. Paphiopedilum johorensis Fowl. et Yap, 2n=
40, Table 1, 9, Fig. 8.
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A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=40. E, individual chromosomes at
mitotic metaphase. A, x0.3. B-D, x600. E, x1200.
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Fv3, BERETL, 178225, LEIHI
cmo R IR E#3.5cm, RGEICIBERGOMELD »
125, FIIER RO THICBERL, EEITRGE,
FmiI ke, RREICIEBENELIIV B, RHER
I3 P bullenianum (2 ~UBHE VS,

AEOLREARES 1 EFR T2 =40%2HEL 2.5
AP HAEIRIC DWW TR S L BIRIRNDALE & HIE
L, #0%F% Table9 iRl 72,

2n =400 PR EKRN S B, F1 ~12FBN12
BRI EZ HT7.5umb H4.9uymF TOHOEET
HEHHCINE (o Tz, ZHJILE2EFEN]
BORBMRIZEL AL . 8 TR FEBENRARTL TH - 7277,
D 1ME DG BRI BE AL, 0~ 1. 6 D& H )
ERENFUREL T d - 72,

#£13~40FH D 2BENLREMKIZ K S 7. 5umP» &
3.4pmF TOHPFICH N WERYITIS (o Tniz,
I DRERIT T L BIRESRIRTICLEL
TH DB ERE TH - 72,

PLEm X 9o, AXFED2n =40E 0 P EARBK13 12
B> PER B R AR B9k & 2818 sl B R AR Ge
HETHERIN TV, T2 bbAEOLIYI20 =
40=12V +281=26V £ &2 5 Z L HTE %, K&l
TENTEREDS P. bullenianum (21 =40) 1Z{L5 2,
BEDS ZTLE]L, 2FBD2EANEABEKITE
ket (1.6, 1.8) # L >R TEMUY 5,

9. Paphiopedilum X wardii (Summerh.) Bream,
2n=41, Table 1, 10, Fig. 9.
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Fig. 9. Paphiopedilum x wardii, 2n=41.

A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase, 2n=41. E, individual chromosomes at
mitotic metaphase. A, x0.3. B-D, x600. E, x1200.
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Summerhayes »%% & L CEH L, 19864, G. J.
Bream #* P. sukhakulii & P. venustum Rk}
fE& L7z,

AFE (L Sigmatopetalum BB ICET 5, FIHH
DE, BKEEMEE, ES315~20cn, FREITEGE
EIREREOFERER, BEIZBRAOMEH TN S,
TBEIZBENLL, 17E%22105, THIZFRL, &£810
eme ¥R IZ P. sukhakulii (203, TERIISTH
AU, BT  EEICIEV Y, HEIIRER
D,

AHENREMBUT 2EERT20 =412 EEL 2.5
BEFHILERICOW TR S LBFEKAME 2 BT
L, Za#F % Table 10ic;RL 72,

2n =4A1EDFELEERN ) b, F1 ~12FEHN12
ROZEMITR 2 H12.9umb 5 7. lumE TOHE T
RN > TR, ZDIBET, 8&R
72 EORBARIIBE LD ENFN2.TL2.2TIRFE
BIERERNTH - 7220, Mo10ME DRI B ¢
1.0~1.60 &R IcH N PHEEEETH - 72,

E13~40%F B 7 28MW &R T E S 29, 5umb b
4. 1luymF THEEICH ) WERII/NE { o Tniz,
IN6DREMLRIT TN L BRERSRIFERICALE L
TH N mEEREETH - 72,

FAEFEHD 1 HOPREEKIZE S 2. 1umTE0E
HOREBEAKEZDELHTH -7z,

LlEn & 51z, A2 n =410 A k(312
1B 7> AR ER B R AR BT BIR & 28E DR R B R ARE e &
LI 1 EDK A RERYIRFTMb -2 LD TH
5. T bbABOLET 2n=41=12V + 281+ 1frag-
ment chromosome=26V +1fragment chromo-
some £EZ 5 LHTEB, RERRTENERED P
venustum (20 =41) & P. sukhakulii (20 =40) &
DHREHTH B, B 2 TLIKRPEBEFEET
REAYV2EEET S22 LMEOHEETH B
ZEDbb, Thbb, KBEIER,L VAT
WELDICHENDEAMETH L Z LB NS 2
TLEEATE 3,

-3 #

1. Paphiopedilum J& 8 T& 1 ZIEDILTHEF IR
FEATV, 7212 P. malipoense 2n=26, P. emarsonii
2n=26, P. supardii 2n=26, P. stonei var. latifolium
2n=26, P. fowliei 2n=36, P. robinsonii 2n=38, P.
Johorensis 2n=40, P. X wardii 2n=417" ek %
BEEL72

2. P. malipoense DILEIZ, B 1 ~4FHD 4@
DRBRBHEIE L (1.4~1.9) 2L DHTP.
micranthum DI E R 5,

3. P emarsonii DIZTIZ, £3, 4FBN 2R
DEREEDFE L, 2HFBOPRBKICHNTHEL I
AINE L BYRARDR RIS & KR ERICALE T 5 AT,
P. micvanthum DIFEE B0 2,

4. SEEEL L P concolor DikFYIL, Karas-
awa (1979) &L 72 P concolor Type2 Off
BEAR B L AR 2 R mA 2 1EL bRERmM LN T
WE2DONBLIZRY S,

5. P supardii O1EANL, 83, 4FHOREK
B WET P stonei DIZEEL L B% 5,

6. P. stonei var. latifolium D¥%5BYL, P. stonei
DR & & -8, BREENICALEEIRSIT
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Summary

Karyomorphological studies were carried out
on eight species and one variety in the genus
Paphiopedilum.

Chromosome numbers of the eight taxa, P.
malipoense 2n=26, P. emarsonii 2n=26, P.
supardii 2n=26, P. stonei var. latifolium 2n=26,
P. fowliei 2n=36, P. robinsonii 2n=238, P. johor-
ensis 2n=40 and P. x wardii 2n=41, were newly
reported.

The karyotype of P. malipoense was clearly
different from that of similar species of P.
micranthum. Arm ratios of four large chromo-
somes of P. malipoense were higher than those
of P. micranthum.

The karyotype of P. emarsonii was clearly
different from that of P. micranthum. One sub-
(No. 3) and one

subtelocentric chromosome (No. 4) were shor-

metacentric chromosome

ter than two metacentric chromosomes (Nos. 1,
2).

The karyotype of P. concolor investigated
was different from two types of P. concolor
previously reported by Karasawa (1979).

One satellited chromosome (No. 10) was simi-
lar to those of P. concolor Type 2.

The karyotype of P. supardii was clearly
different from that of P. stonei. Two chromo-
somes (Nos. 3, 4) were shorter than those of P.
stones.

The karyotype of P. stomei var. latifolium
was extremely similar to that of P. stonei.

The karyotype of P. fowliei was clearly dif-
ferent from that of P. hennesianum. P. fowlie:
had two submetacentric chromosomes. How-
ever, P. hennesianum had 10 submetacentric
chromosomes and two subtelocentric chromo-

Somes.

9. The karyotype of P. robinsonii which had
two submetacentric chromosomes (Nos. 3, 4)
was clearly different from that of P ap-
pletonianum.

10. The karyotype of P. johorensis was extreme-
ly similar to that of P. bullenianum.

11. P. x wardii which had two submetacentric
chromosomes was presumed as a natural hybrid
between P. wvenustum which had four sub-
metacentric chromosomes and P. sukhakulii

which had not submetacentric chromosome.

5 B X ™
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Table 2. Measurements of somatic chromosomes of Paphiopedilum
malipoense, 2n=26 at metaphase.

KOHJI KARASAWA

Relative

Chromosome Length (um) length ratio Form
1 3.0+52=280 6.4 1.7 sm
2 27+52=179 6.4 1.9 sm
3 31+48=179 6.4 1.5 m
4 32+46=178 6.3 14 m
) 28+ 33=6.1 49 1.2 m
6 25+31=56 4.5 1.2 m
7 27+ 27=54 44 1.0 m
8 23+25=1438 3.9 1.1 m
9 20+28=438 3.9 14 m

10 19+ 25=44 3.5 1.3 m
11 20+ 24 =44 3.5 1.2 m
12 20+24 =44 3.5 1.2 m
13 1.6 +2.6 =4.2 3.4 1.6 m
14 16 1 2.6 =42 3.4 1.6 m
15 1.8+ 2.4 =42 3.4 1.3 m
16 20+21=41 3.3 1.1 m
17 19+ 21=40 3.2 1.1 m
18 19+21=40 3.2 1.1 m
19 16 +2.2=2338 3.1 1.4 m
20 16 +21=37 3.0 1.3 m
21 16 +19=235 2.8 1.2 m
22 16+ 18 =34 2.7 1.1 m
23 15+ 18=233 2.7 1.2 m
24 14+18=32 2.6 1.3 m
25 13+18=31 2.5 1.4 m
26 14+ 1.6=3.0 24 1.1 m
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Table 3. Measurements of somatic chromosomes of Paphiopedilum
emarsonii, 2n=26 at metaphase.

Chromosome Length (um) %Zf;ﬁe i?ir; Form
1 47+ 56 =103 6.8 1.2 m
2 47+ 54 =101 6.7 1.1 m
3 22+64 =286 5.7 2.9 sm
4 15+57=172 4.8 3.8 st
5 30+39=69 4.6 1.3 m
6 32+37=69 4.6 1.2 m
7 24+39=26.3 42 1.6 m
8 24+37=61 4.1 1.5 m
9 29+31=6.0 4.0 1.1 m

10 25+34=59 3.9 1.2 m
11 25 +34=59 3.9 1.2 m
12 23+33=56 3.7 1.2 m
13 28 +28=56 3.7 1.0 m
14 22+31=53 3.5 1.2 m
15 19 +32 =51 34 1.3 m
16 22+27=49 3.3 1.2 m
17 20+ 28=48 3.2 1.4 m
18 19 +28=47 3.1 1.2 m
19 20+ 27=47 3.1 1.2 m
20 22+24=46 3.1 1.1 m
21 21 +23=44 2.9 1.1 m
22 19+ 24=43 2.9 1.3 m
23 1.9+ 23=42 2.8 1.2 m
24 1.7+ 22=39 2.6 1.3 m
25 1.6 +23=39 2.6 1.4 m
26 15 +22=37 2.5 1.5 m
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Table 4. Measurements of somatic chromosomes of Paphiopedilum
concolor investigated, 2n=26 at metaphase.

Relative Arm

Chromosome Length (um) length o Form
1 55+ 63 =118 6.2 1.1 m
2 5.1+58=109 ) 1.1 m
3 49+ 51 =100 52 1.0 m
4 45+ 48=93 49 1.1 m
5 41+ 47=288 4.6 1.1 m
6 41+ 47 =288 4.6 1.1 m
7 40+ 41=81 42 1.0 m
8 37+43=28.0 42 1.2 m
9 38+41=179 4.1 1.1 m

10 30+37+11=178* 41 1.6 m
11 36+38=174 3.9 1.1 m
12 35+38=173 3.8 1.1 m
13 34+39=173 3.8 1.1 m
14 33+39—172 3.8 1.2 m
15 344+37=171 3.7 1.1 m
16 34+37=171 3.7 1.1 m
17 28+42=170 3.7 15 m
18 27+43=170 3.7 1.6 m
19 3.0+ 37=67 3.5 1.2 m
20 32+ 34=6.6 3.4 1.1 m
21 32+ 34=6.6 3.4 1.1 m
22 23+29=5.2 2.7 1.3 m
23 1.7+ 32=49 2.6 19 sm
24 18+24=42 2.2 1.3 m
25 15+27=4.2 2.2 1.8 sm
26 15+27=42 2.2 1.8 sm

* Chromosome with secondary constriction
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Table 5. Measurements of somatic chromosomes of Paphiopedilum
supardii, 2n=26 at metaphase.

Chromosome Length (uxm) Rlilrfgtiﬁe i?ir; Form
1 574+ 7.0 =127 6.2 1.2 m
2 53 +65 =118 5.8 1.2 m
3 42 +53= 95 4.6 1.3 m
4 38+50= 838 43 1.3 m
5 36 +50= 86 4.2 14 m
6 36 +48= 84 4.1 1.3 m
7 35+47= 82 4.0 1.3 m
8 33+46= 179 3.9 1.4 m
9 39+40= 79 3.9 1.0 m

10 34+45= 179 3.9 1.3 m
11 38+4.0= 178 3.8 11 m
12 36+41= 77 3.8 1.1 m
13 37+40= 77 3.8 1.1 m
14 36+40= 76 3.7 1.1 m
15 32+43= 175 3.7 1.3 m
16 32+39= 171 3.5 1.2 m
17 35+36= 71 3.5 1.0 m
18 35+36= 71 35 1.0 m
19 33+37= 170 3.4 1.1 m
20 34+35= 69 34 1.0 m
21 30+38= 638 3.3 1.3 m
22 28+ 40= 638 3.3 14 m
23 31+37= 68 3.3 1.2 m
24 33+33= 6.6 3.2 1.0 m
25 27+ 37= 64 3.1 1.4 m
26 314+33= 64 3.1 1.1 m
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Table 6. Measurements of somatic chromosomes of Paphiopedilum
stonei var, latifolium, 2n=26 at metaphase.

Chromosome Length (gxm) ﬁiﬁgﬁe I':;?; Form
1 6.2 + 6.3 =125 7.3 1.0 m
2 53 +5.8=111 6.5 1.1 m
3 52+ 53 =105 6.1 1.0 m
4 51+53=104 6.1 1.0 m
5 34+44= 78 4.6 1.3 m
6 33+44= 77 45 1.3 m
7 33+35= 638 4.0 11 m
8 33+35= 68 4.0 1.1 m
9 3.0+33= 63 3.7 1.1 m

10 29+ 34= 63 3.7 1.2 m
11 27+35= 6.2 3.6 1.3 m
12 29+31= 6.0 3.5 1.1 m
13 27+31= 58 3.4 1.1 m
14 26+ 3.0= 5.6 3.3 1.2 m
15 26 +30= 56 3.3 1.2 m
16 26 +29= 55 3.2 1.1 m
17 24+ 30= 54 3.2 1.3 m
18 21+32= 53 3.1 1.5 m
19 22+30= 52 3.0 14 m
20 26+ 26= 52 3.0 1.0 m
21 23+28= 51 3.0 1.2 m
22 24+26= 5.0 2.9 1.1 m
23 24+ 25= 49 2.9 1.0 m
24 23+26= 49 2.9 1.1 m
25 23+24= 47 2.8 1.0 m
26 1.8+24= 42 2.5 1.3 m
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Table 7. Measurements of somatic chromosomes of Paphiopedilum
Jowliei, 2n=236 at metaphase.

Chromosome Length (zm) Rlzlrflgtge irt-rircl) Form
1 51+52=103 6.8 1.0 m
2 41+ 44= 85 5.8 1.1 m
3 28 +33= 61 4.0 1.2 m
4 22+29= 51 3.4 1.3 m
5 1.3+37= 50 3.3 2.8 sm
6 21+29= 50 3.3 14 m
7 23+24= 47 3.1 1.0 m
8 23+24= 47 3.1 1.0 m
9 21+24= 45 3.0 1.1 m

10 18 +24= 42 2.8 1.3 m
11 15+26= 41 2.7 1.7 sm
12 19+21= 40 2.6 1.1 m
13 1.7+23= 40 2.6 1.4 m
14 16 +23= 3.9 2.6 1.4 m
15 16 +21= 37 2.4 1.3 m
16 1.7+19= 36 2.4 1.1 m
17 d+57= 57 3.8 <oo t
18 d+54= 54 3.6 <oo t
19 d+54= 54 3.6 <co t
20 d+53= 53 3.5 <co t
21 d+35= 35 2.3 <co t
22 d+34= 34 2.3 <oo t
23 d+33= 33 2.2 <o t
24 d+31= 31 2.1 <co t
25 d+31= 31 2.1 <0 t
26 d+31= 31 2.1 <o t
27 d+31= 31 2.1 <o t
28 d+30= 30 2.0 <oo t
29 d+30= 3.0 2.0 <o t
30 d+29= 29 1.9 <o t
31 d+29= 29 1.9 <o t
32 d+29= 29 1.9 <o t
33 d+29= 29 1.9 <o t
34 d+27= 27 1.8 <co t
35 d+26= 26 1.7 <o t
36 d+24= 24 1.6 <co t

d : dot
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Table 8" Measurements of somatic chromosomes of Paphiopedilum
robinsonii, 2n=38 at metaphase.

KOHJI KARASAWA

Chromosome Length (um) Rlzlriigtge f;t;z Form
1 48 +54 =102 59 1.1 m
2 48 +50= 938 5.7 1.0 m
3 21+ 46= 67 3.9 2.2 sm
4 22+41= 6.3 3.6 1.9 sm
5 21+ 34= 55 3.2 1.6 m
6 23+27= 50 3.0 1.2 m
7 23+27= 50 3.0 1.2 m
8 22+26= 48 2.8 1.2 m
9 23+23= 46 2.7 1.0 m

10 18+ 23= 41 2.4 1.3 m
11 1.8+ 23= 41 2.4 1.3 m
12 1.8+23= 41 2.4 1.3 m
13 18+ 22= 40 2.3 1.2 m
14 1.7+ 23 = 40 2.3 1.4 m
15 d+54= 54 3.1 <o t
16 d+53= 53 3.1 <o t
17 d+53= 53 31 < oo t
18 d+51= 51 3.0 <o t
19 d+43= 43 2.5 <o t
20 d+43= 43 2.5 <o t
21 d+43= 43 2.5 <co t
22 d+42= 42 24 <oo t
23 d+41= 41 2.4 <oo t
24 d+41= 41 2.4 < oo t
25 d+41= 41 24 <o t
26 d+4.0= 4.0 2.3 <o t
27 d+39= 39 2.3 <oo t
28 d+39= 39 2.3 <oo t
29 d+39= 39 2.3 <o t
30 d+36= 36 2.1 <o t
31 d+35= 35 2.0 <o t
32 d+35= 35 2.0 <o t
33 d+33= 33 1.9 <o t
3 d+33= 33 1.9 <o t
35 d+29= 29 1.7 < oo t
36 d+28= 28 1.6 <o t
37 d+27= 27 1.6 < oo t
38 d+27= 27 1.6 <co t

d : dot
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Table 9. Measurements of somatic chromosomes of Paphiopedilum
johorensis, 2n=40 at metaphase.

Chromosome Length (xm) Rlzlr?gtge g?ir(l) Form
1 29+46=175 3.6 1.6 m
2 25+46=171 3.5 1.8 sm
3 32+ 35=6.7 3.3 1.1 m
4 32+34=66 3.2 1.1 m
5 28 +28=256 2.7 1.0 m
6 27+ 27=54 2.6 1.0 m
7 25+28=53 2.6 1.1 m
8 26 +27=53 2.6 1.0 m
9 24+ 27=51 2.5 1.1 m

10 23+28=51 2.5 1.2 m
11 25+ 26=51 2.5 1.0 m
12 24+25=49 24 1.0 m
13 d+75=175 3.6 <oo t
14 d+67=67 3.3 <oo t
15 d+65=65 3.2 <o t
16 d+63=63 3.1 <o t
17 d+60=6.0 2.9 <o t
18 d+58=538 2.8 < oo t
19 d+58=58 2.8 < oo t
20 d+56=56 2.7 <o t
21 d+52=52 2.5 <o t
22 d+51=51 2.5 <o t
23 d+49=49 2.4 <oo t
24 d+49=49 24 < oo t
25 d+48=48 2.3 <o t
26 d+48 =438 2.3 <o t
27 d+46 =146 2.2 <oo t
28 d+44=144 2.1 <o t
29 d+43=43 2.1 <oo t
30 d+43=43 2.1 <oo t
31 d+43=43 2.1 <o t
32 d+42=42 2.0 <co t
33 d+41=41 2.0 <co t
34 d+40=40 1.9 <oo t
35 d+39=39 1.9 <oo t
36 d+38=38 1.8 <o t
37 d+37=37 1.8 <oo t
38 d+35=35 1.7 <o t
39 d+35=35 1.7 < oo t
40 d+34=34 1.7 <o t

41

d: dot
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Table 10. Measurements of somatic chromosomes of Paphiopedilum
X wardii, 2n=41 at metaphasé.

KOHJI KARASAWA

Relative

Arm

Chromosome Length (xm) length ‘atio Form
1 6.4+ 65=129 4.3 1.0 m
2 59+ 6.5 =124 42 1.1 m
3 43+ 68 =111 3.7 1.6 m
4 45+ 55 =100 3.3 1.2 m
5 46 +50= 9.6 3.2 1.1 m
6 37+ 50= 87 2.9 14 m
7 23+62= 85 2.8 2.7 sm
8 25+55= 80 2.7 2.2 sm
9 33+44= 77 2.6 1.3 m

10 35+39= 74 2.5 1.1 m
11 34+38= 72 2.4 11 m
12 27+44= 171 24 1.6 m
13 d+95= 95 3.2 < oo t
14 d+86= 86 2.9 <oo t
15 d+84= 84 2.8 < oo t
16 d+82= 82 2.7 <co t
17 d+82= 82 2.7 <oo t
18 d+79= 79 2.6 <o t
19 d+79-—- 79 2.6 <L 00 t
20 d+78= 78 2.6 <o t
21 d+73= 73 24 < oo t
22 d+73= 73 24 <co t
23 d+71= 71 2.4 <oo t
24 d+71= 71 2.4 <oo t
25 d+68= 68 2.3 <oo t
26 d+66= 66 2.2 <oo t
27 d+66= 66 2.2 <o t
28 d+66= 66 2.2 <o t
29 d+65= 65 2.2 <o t
30 d+64= 64 2.1 <o t
31 d+56= 56 1.9 <oo t
32 d+56= 56 1.9 <o t
33 d+55= 55 1.8 <o t
34 d+53= 53 1.8 <o t
35 d+53= 53 1.8 < oo t
36 d+52= 52 1.7 <o t
37 d+50= 50 1.7 <oo t
38 d+48= 438 1.6 <co t
39 d+48= 438 1.6 <o t
40 d+41= 41 1.4 <o t
41 d+21= 21 0.7 <oo t

d : dot



