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Table 1. Chromosome numbers of the 9 taxa of Cypripedium investigated

Chromosome number
Taxon Present Previous count References
count(2n) (n) (2n)

macranthum Swartz
var. speciosum (Rolfe) Koidzumi 21
macranthum Swartz
var. hotei-atsumorianum Sadovsky 20
macranthum Swartz
var. rebunense (Kudo) Miyabe et Kudo 20 20 Mutsuura &
Nakahira 1958
20 Mutsuura 1959
macranthum Swartz
var. taiwanianum (Masamune) F. Maekawa 20
segawai Masamune 20
guttatum Swartz
var. Yatabeanum (Makino) Pfitzer 20 20 Sokolovskaya 1963
japonicum Thunberg 20 10 Ohno 1954
20 Mutsuura &
Nakahira 1958
20 Tanaka 1965, 1971
Jormosanum Hayata 20,30
debile Reichenbach fil. 20 10 20 Miduno 1955
20 Mutsuura &
Nakahira 1958
10 20 Yamasaki 1959
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1. Cypripedium macvanthum Swartz var.
speciosum (Rolfe) Koidzumi 77 € 1) V7, 2n=
21, Table 1, 2 and Fig. 1.
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2. Cypripedium macranthum Swartz var. hotei-
atsumorianum Sadovsky wT A TV EY V7,
2n=20, Table 1, 3 and Fig. 2.
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Fig. 1. Cypripedium macranthum var. speciosum, 2n=21.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.

D, chromosomes at mitotic metaphase.

E, individual chromosomes at mitotic metaphase. A, x0.26. B-D, x600. E, x900.
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Fig. 2. Cyprivedium macranthum var. hotei — atsumorianum, 2n=20.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase.
E, individual chromosomes at mitotic metaphase. A, x0.33. B-D, x600. E, x900.

N BEEICERL Twiz, 814, 6-14, 17, 18%H EHO A EOREAEITEIL Y. 2~5. 10FHIcH
DISME DGR BE b A1, 0~ 1.6 DEEF I H 1) HES KInEEEGRE TH -2, 5, 6FBOREHRKT
BERETH 72, F5FBD 1 EOGEMKITIHIT BB OEEE D ICHE L _RRESBE I N,
HLOTRHERBRER TH - 72, 515, 16, 10, 20

( Af N
o YR
5 7
R
o =T
c = p

R LI MTTTC TR TRYTY

Fig. 3. Cypripedium macranthum var. rebunense, 2n="20.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase.
E, individual chromosomes at mitotic metaphase. A, x0.46. B-D, x600. E, x900.
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3. Cypripedium macranthum Swartz var.
rebunense (Kudo) Miyabe et Kudo V7> 7/
£ w7, 2n=20, Table 1,4 and Fig. 3.
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4. Cypripedium wmacvanthum Swartz var. la-
swanianum (Masamune) F. Maekawa, 2n=20,
Table 1, 5 and Fig. 4.
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AN, HitE L RERDOTEEBTH 72,
SEHRTHIR RO EITRTE L FRTH - 72,
SEERE T2 =200 REAREEFEEL 2.
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Fig. 4. Cypripedium macranthum var. taiwanianum, 2n=20.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase.
E, individual chromosomes at mitotic metaphase. A, x0.35. B-D, x600. E, x900.
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5. Cypripedium segawai Hayata, 2n=20, Table

1, 6 and Fig. 5.

BELNBONECSEICEL, 3~4HNELE
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6. Cypripedium guttatum Swartz var.
Yatabeanum (Makino) Pfitzer ¥ /N+ 7 7€)
V77, 2n=20, Table 1, 7 and Fig. 6.
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Fig. 5. Cypripedium segawai, 2n=20.

A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.

D, chromosomes at mitotic metaphase.

E, individual chromosomes at mitotic metaphase. A, x0. 3. B-D, x600. E, x900.
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Fig. 6. Cypripedium guttatum var. Yatabeanum, 2n=20.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic metaphase.
E, individual chromosomes at mitotic metaphase. A, x0.46. B-D, x600. E, x900.

WEEAERTH - 72, B, 12%FED 2 BOREMRK 7. Cyprivedium japonicum Thunberg, 2n=20 7

BB EFNFN2.08 2. 1 TRAMBEEETH - /%47, Table 1, 8 and Fig. 7.
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Fig. 7. Cypripedium japonicum,2n=20.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.

D, chromosomes at mitotic metaphase.
E, individual chromosomes at mitotic metaphase. A, x0.23. B-D, x600. E, x900.
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DEHEIZH ) KIFHBRER TH 72, 57, 8F
BB A T3ROS D ICBHK L ZIREEH
BEIN,

8. Cypripedium formosanum Hayata, 2n=20, 30,

Table 1, 9 and Fig. 7.
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Fig. 8. Cypripedium formosanum, 2n=20, 30.

A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic meta-
phase of diploid clone, 2n=20. D, chromosomes at mitotic metaphase of triploid

clone, 2n=230.

E, individual chromosomes at mitotic metaphase of diploid clone. A, x0.2. B-D,

x600. E, x900.
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9. Cypripedium debile Reichenbach fil. =277 €

) vy, 2n=20, Table 1, 10 and Fig. 9
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Fig. 9. Cyprivedium debile, 2n=20.

20

A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D, chromosomes at mitotic prometaphase.
E, individual chromosomes at mitotic prometaphase. A, x0.6. B-D, x600. E, x900.
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Flabellinervia —

Cyp. macranthum
var. speciosum

Cyp. macranthum
var. hotei-atsumorianum

Cyp. macrvanthum
var. rebunense

Cyp. macvanthum
var. taiwanianum

Cyb. segawai

Cyp. guttatum
var. Yatabeanum

Cyp. japonicum

Cyp. formosanum

Cyp. debile

Fig. 10. Idiograms of chromosome compliment of Cypripedium observed.
Taxa are arranged by Brieger’s classification, and chromosomes of each taxa are

arranged in descending order of the relative length.
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BE 1L, 2FEORBERILUTORGBKIZHNEL
PICKEWT &, %11, 12% B 0RekskhiiE)
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FREN 2taxa ldFmBil (2.7~7.3) & L DRAEK
% 8L DI & TREBOIT LN E Y, E15-208E N
Peakolttls 2 taxa M TR 2EERLZ
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= £ §)

TVEY Y BORTEENEREHESPICT S
H#T, 475 EE 25T 9taxa KB W TKRMER
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)/ 77210 =20, Cyp. macranthum var.taiwanianum
2n=20, Cyp. segawai 2n=20, Cyp. formosanum 2
0 =20, 30} FRL TS THEEN LD TH B,

2. BEL % taxa OB ILEIELIE, BEF (1977)
DRFBIENCH LT 5 4 D L SR R B - 3%
ETBLDEICRG TR,

3. SHEHBHTIIEEL 2T NT? taxa DT
HIRBIROTRED E R (1977) D482 & 28T
ENFEDOREEICHEL L 72,

4, KBOKEHD taxa 1F, EMAEH20 =20
TEDEL 2 BT oo EA 2L o2 &
b, REBEAEX =10 575 2EHOBETH B
e, d5I2TYEY VY YH20 =2112 B
RBRELIMARERERFIC1IELOLOT,
Cyp. formosanum D21 =301 3ERTH B = & »¢
broiz,

5, A EBE R NI ARENZRYII, Brieger (1971)
DES L 72ERBICHE L CHEEMCHEEICER 2
iRz,

Summary

1. Karyomorphological studies were carried out
on 9 taxa of 4 species and 5 varieties in the
genus Cypripedium.

2. Chromosome numbers of the 9 taxa were
found to be 2n=20, 21 and 30. Chromosome
numbers of 5 taxa, Cyp. wmacranthum var.
speciosum  (2n=21). Cyp. wmacranthum var.

hotei — atsumorianum (2n=20), Cyp. macranth-

um var. taiwanianum (2n=20), Cyp. segawai
(2n=20) and Cyp. formosanum (2n=20, 30),
were newly reported.

3. At resting stage, the dark diffuse type (Tana-
ka 1971) was recognized in 8 taxa, while the
complex chromocenter type was recognized in
one taxon. Thus, the resting nuclei of the genus
Cypripedium observed showed two different
types.

4., At mitotic prophase, the early condensed
segments located continuously in whole regions
of chromosomes or partly in the interstitial
regions.

5. Chromosome numbers of eight taxa of the
genus Cypripedium observed were 2n=20, and
each chromosome complement was consisted of

Thus, the basic

chromosome number of the genus Cypripedium

10 pairs of chromosomes.

could be x=10. Cyp. wmacranthum var.
speciosum with the chromosome number of 2n=
21 had an extra chromosome which was regard-
ed as the B-chromosome or the fragment chro-
mosome. Cyp. formosanum with the chromo-
some number of 2n=230 could be recognized to
be triploid.

6. The karyotype of the genus Cyprivedium
observed had different characteristics corre-
sponded to each subgenus classified by Brieger
(1971).
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Table 2. Measurements of somatic chromosomes of Cypripedium macranthum var,
speciosum,2n=21 at metaphase

Chromosome Length (uxm) ﬁgfgtge ;:?ig Form
1 10.0 + 10.0 = 20.0 7.94 1.0 m
2 8.0 +10.0 =.18.0 7.15 1.3 m
3 6.7+ 93=16.0 6.35 14 m
4 6.3+ 8.0 =143 5.68 1.3 m
5 47+ 83 =13.0* 5.16 1.8 sm
6 43+ 8.0=123* 4.88 1.9 sm
7 6.3+ 6.7 =130 5.16 1.1 m
8 53+ 6.7=12.0 4.76 1.3 m
9 5.7+ 57=114 4.53 1.0 m

10 50+ 63=113 4,49 1.3 m
11 1.7+ 9.7=114 453 5] st
12 1.7+ 9.0=107 4.25 5.3 st
13 53+ 57=110 4,37 1.1 m
14 50+ 57=107 4,25 1.1 m
15 20+ 87=107 4.25 44 st
16 20+ 83=103 4.09 42 st
17 47+ 57=104 413 1.2 m
18 47+ 57=104 4.13 1.2 m
19 43+ 57=100 3.97 1.3 m
20 40+ 6.0=10.0 3.97 1.5 m
21 d+ 50= 5.0 1.98 o t

* I Chromosome with secondary constriction
d :dot
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Table 3. Measurements of somatic chromosomes of Cypripedium macranthum var.
hotei-atsumorianum, 2n=20 at metaphase

Chromosome Length (um) R]Zl;gtiﬁe ;t?; Form
1 8.7+ 13.0 =217 7.59 1.5 m
2 87+ 9.7=184 6.43 1.1 m
3 9.0 + 9.0 =180 6.29 1.0 m
4 7.7+ 9.0 =16.7 5.84 1.2 m
5 6.0 + 11.3 = 17.3* 6.05 1.9 sm
6 57+ 9.3 =15.0* 5.24 1.6 m
7 7.0+ 9.0 =16.0 5.59 1.3 m
8 7.3+ 83 =156 5.45 1.1 m
9 6.0 + 9.3 =153 5.3 1.6 m

10 63+ 7.0=133 4.65 1.1 m
11 6.0+ 7.3=133 4.65 1.2 m
12 6.0+ 7.3=133 4.65 1.2 m
13 53+ 8.0 =133 4.65 15 m
14 57+ 6.7=124 4.34 1.2 m
15 2.3+ 10.0 =123 4.30 44 st
16 23+ 9.7=120 4.20 42 st
17 50+ 6.7=117 4.09 1.3 m
18 43+ 6.7=11.0 3.85 1.6 m
19 1.7+ 87=104 3.64 5.1 st
20 1.7+ 73= 9.0 3.15 4.3 st

* I chromosome with secondary constriction
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Table 4. Measurements of somatic chromosomes of Cypripedium macranthum var.

rebunense, 2n=20 at metaphase

Relative

Chromosome Length (xm) length ratio Form
1 7.3+ 87=16.0 7.04 1.2 m
2 6.7 + 8.3 = 15.0 6.60 1.2 m
3 6.7+ 7.7=144 6.34 1.2 m
4 5.7+ 6.7=124 5.46 1.2 m
5 53 + 9.3 = 14.6* 6.42 1.8 sm
6 53+ 73 =12.6* 5.54 1.4 m
7 5.0+ 7.0=120 5.28 1.4 m
8 50+ 6.7 =117 5.15 1.3 m
9 53+ 63 =116 5.10 1.2 m

10 43+ 6.7 =11.0 4.84 1.6 m
11 23+ 87=11.0 4,84 3.8 st
12 2.7+ 80=107 471 3.0 st
13 43+ 6.0 =103 4.53 14 m
14 13 + 5.7 =10.0 4.40 1.3 m
15 2.0 + 8.0 = 10.0 4.40 4.0 st
16 1.74+77= 94 4.14 45 st
17 43 +53= 9.6 4.22 1.2 m
18 4.0+47= 87 3.83 1.2 m
19 3.0+53= 83 3.65 1.8 sm
20 30+50= 80 3.52 1.7 sm

* . chromosome with secondary constriction
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Table 5. Measurements of somatic chromosomes of Cypripedium wmacranthum var.

taiwanianum, 2n=20 at metaphase

Chromosome Length (um) Rlzlrfgtige irt?; Form
1 11.3 +13.0 = 24.3 7.23 1.2 m
2 11.3 + 13.0 = 24.3 7.23 1.2 m
3 11.0 + 13.3 = 24.3 7.23 1.2 m
4 9.7 +12.0 = 21.7 6.46 1.2 m
5 8.0 + 13.0 = 21.0* 6.25 1.6 m
6 6.7 +12.7 = 194* 5.77 1.9 sm
7 8.0+ 93=173 5.15 1.2 m
8 6.0 + 11.0 = 17.0 5.06 1.8 sm
9 8.0+ 8.0 =16.0 4.76 1.0 m

10 7.3+ 7.7 =150 4.46 1.1 m
11 53 +10.3 =156 4.64 1.9 sm
12 2.0 +12.7 =147 4.37 6.4 st
13 7.0+ 7.0 =140 4.17 1.0 m
14 6.0 + 8.0 =140 4.17 1.3 m
15 2.0 +12.0 =140 417 6.0 st
16 23+ 113 =136 4.05 49 st
17 6.3+ 7.0=133 3.96 1.1 m
18 53+ 7.7=13.0 3.87 1.5 m
19 53+ 7.7=130 3.87 1.5 m
20 43+ 63 =106 3.15 1.5 m

* ! chromosome with secondary constriction

17



KARASAWA and AOYAMA

Table 6. Measurements of somatic chromosomes of Cypripedium
segawat, 2n=20 at metaphase

Chromosome Length (gm) Rlzlnagtiﬁe ifclirc]) Form
1 11.7 + 14.0 = 25.7 6.97 1.2 m
2 11.7 +13.3 = 25.0 6.78 1.1 m
3 11.7 + 12.0 = 23.7 6.43 1.0 m
4 10.3 + 10.7 = 21.0 5.70 1.0 m
5 8.0 +11.7 = 19.7* 5.35 15 m
6 8.0 +11.3 =19.3* 5.24 14 m
7 93 +11.7 =210 5.70 1.3 m
8 8.7+ 10.3 =190 5.16 1.2 m
9 8.0 +10.0 = 18.0 4.88 13 m

10 83+ 93=176 4.78 1.1 m
11 8.0+ 9.0=17.0 4.61 11 m
12 7.0 +10.0 = 17.0 4.61 14 m
13 80+ 83=163 4.42 1.0 m
14 1.3 + 15.0 = 16.3 4,42 115 t
15 70+ 9.0 =16.0 4.34 1.3 m
16 6.7+ 9.3=16.0 4.34 14 m
17 1.3 +14.3 = 15.6 423 11.0 t
18 1.0 + 13.3 = 14.3 3.88 13.3 t
19 70+ 8.0 =15.0 4.07 1.1 m
20 70+ 8.0 =150 4.07 1.1 m

. chromosome with secondary constriction
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Table 7. Measurements of somatic chromosomes of Cypripedium guttatum var.

Yatabeanum, 2n=20 at metaphase

Relative

Chromosome Length (xm) length o Form
il 11.7 + 12.0 = 23.7 7.09 1.0 m
2 11.3 +12.0 = 23.3 6.97 1.1 m
3 9.3 4+ 10.0 = 19.3 5.77 1.1 m
4 8.3 +10.7 = 19.0 5.68 1.3 m
5 8.0 +10.7 = 187 ~ 5.59 1.3 m
6 7.3 +10.7 = 18.0 5.38 15 m
7 7.0 +11.3 = 18.3* 5.47 1.6 m
8 7.0 +10.7 = 17.7* 5.29 1.5 m
9 80+ 93=173 5.17 1.2 m

10 7.0+ 93 =163 4.87 1.3 m
11 53+ 11.3 = 16.6 4.96 2.1 sm
12 53+ 10.7 = 16.0 4,78 2.0 sm
13 70+ 93 =163 4.87 1.3 m
14 7.0+ 83=153 4.58 1.2 m
15 6.0 + 9.0 =150 4.49 1.5 m
16 6.7+ 7.7=144 431 1.2 m
17 53+ 7.7=13.0 3.89 1.5 m
18 50+ 73=123 3.68 1.5 m
19 53+ 7.0=123 3.68 1.3 m
20 53+ 6.3 =116 3.47 1.2 m

* . chromosome with secondary constriction
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Table 8. Measurements of somatic chromosomes of Cypripedium
Japonicum, 2n=20 at metaphase

Chromosome Length (xm) ngzge :;?; Form
1 9.7+ 107=204 7.83 1.1 m
2 93 + 10.7 = 20.0 7.68 1.2 m
3 80+ 93=173 6.64 1.2 m
4 8.0+ 87=167 6.41 1.1 m
) 63+ 9.0=153 5.87 1.4 m
6 6.3 1+ 87 =150 5.76 14 m
7 6.7+ 6.7 =134* 5.14 1.0 m
8 6.7 + 6.7 = 13.4* 5.14 1.0 m
9 53+ 7.3=126 4.84 14 m

10 53+ 7.3=126 4.84 14 m
11 274+ 87=114 4.38 3.2 st
12 27+ 87=114 4.38 3.2 st
13 53+ 6.0=113 4.34 1.1 m
14 53+ 53=106 4,07 1.0 m
15 20+ 9.0=11.0 4.22 4.5 st
16 20+ 87=107 411 4.4 st
17 1.7+ 83=10.0 3.84 49 st
18 1.7+ 80= 9.7 3.72 4.7 st
19 1.7+ 73= 9.0 3.45 4.3 st
20 1.7+ 70= 87 3.34 41 st

* . chromosome with secondary constriction



Table 9. Measurements of somatic chromosomes of Cypripedium
Jormosanum, 2n=20 at metaphase

KARYOMORPHOLOGICAL STUDIES ON CYPRIPEDIUM

Chromosome Length (gm) %ngﬁe f;rtlr-r; Form
1 8.7+ 9.7 =184 7.58 11 m
2 80+93=173 7.13 1.2 m
3 7.0 + 8.0 = 15.0 6.18 1.1 m
4 6.7 +7.7=144 5.93 1.2 m
5 6.7+ 7.3 = 14.0 5.77 11 m
6 6.0 +73 =133 5.48 12 m
7 6.0 + 6.0 = 12.0* 4.94 1.0 m
8 5.7 +5.7 = 114* 4.70 1.0 m
9 53+ 7.0 =123 5.07 13 m

10 53+ 6.3 =116 4.78 12 m
11 23+ 87=11.0 4.53 3.8 st
12 2.3+ 8.0=103 4.24 3.5 st
13 57+57=114 4.70 1.0 m
14 53+ 6.0 =113 4.65 11 m
15 1.3+93 =106 4.37 7.2 t
16 1.3+93 =106 4.37 7.2 t
17 2.7+73=100 4.12 2.7 sm
18 27+ 73=100 412 2.7 sm
19 13+83= 96 3.95 6.4 st
20 1.0+73= 83 3.42 7.3 t

* . chromosome with secondary constriction

21
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Table 10. Measurements of somatic chromosomes of Cypripedium
debile, 2n=20 at prometaphase

KARASAWA and AOYAMA

Relative

Arm

Chromosome Length (um) length ratio Form
1 12.7 + 13.0 = 25.7 6.23 1.0 m
2 12.7 4+ 127 = 254 6.16 1.0 m
3 11.7 + 13.7 = 254 6.16 12 m
4 11.3 + 13.7 = 25.0 6.06 1.2 m
5 11.7 + 11.7 = 234 5.67 1.0 m
6 10.7 + 11.0 = 21.7 5.26 1.0 m
7 9.7 +12.0 = 21.7* 5.26 1.2 m
8 8.7+ 12.7 = 21.4* 5.19 1.5 m
9 8.7+ 11.7 =204 4.95 1.3 m

10 9.3+ 9.7=19.0 4.61 1.0 m
11 8.7 + 10.3 = 19.0 4.61 1.2 m
12 8.3 +10.7 = 19.0 4.61 1.3 m
13 7.3 +11.7=19.0 4.61 1.6 m
14 87+ 9.7=184 4.46 1.1 m
15 7.7+ 10.7 = 184 4.46 14 m
16 8.0 +10.3 =183 4.44 1.3 m
17 8.0 + 10.0 = 18.0 4.36 1.3 m
18 7.7+ 103 =180 4.36 13 m
19 7.3+ 10.7 = 18.0 4.36 1.5 m
20 83+ 9.0=173 419 11 m

. chromosome with secondary constriction



