


Karyomorphological observations on some species of Eria*
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Introduction

The genus Eria which is known as one of the large genera of the Orchidaceae with 400
species or more is distributed mainly in Southeast Asia and only three species occur in Japan
(Hatusima 1975, Ohwi 1978). These species are known to be highly variable in external mor-
phology, but taxonomically this genus is distinctly separated from the closely related genus
Dendrobium. The chromosome numbers of Eviz have been reported to be highly variable;
2n=36, 38, 40, 44 and 66 (Mutsuura & Nakahira 1958, Chardard 1963, Tanaka 1965, Pancho
1965, Sharma & Chatterji 1966, Mehra & Vij 1970, Terasaka & Tanaka 1974 and Mehra &
Sehgal 1974), while those of Dendrobium have been reported to be 2n=36, 38 and 40 (Hashi-
moto 1981, 1982, Tanaka & Kamemoto 1982 and Jones et al. 1982). However, the morpho-
logical study of chromosomes in Eria is lacking in most standard references. The present paper

*deals with the karyomorphological observations in 18 species of Eria.

Materials and Methods

The species, the sources and the numbers of materials studied are shown in Table 1. These
materials were grown in the Hiroshima Botanical Garden, Hiroshima City, Japan.

Nomenclature followed mostly Seidenfaden & Smitinand (1960) and some Holttum
(1958), Hatusima (1975), Ohwi (1978), Liu & Su (1978) and Pradhan (1979).

Chromosomes were observed by the aceto-orcein squash method developed by Tanaka and:
Kamemoto (1960): Active root tips were cut into small pieces of 1.0—2.0 mm long and were
immersed in 0.002 M 8-hydroxyquinoline for 4 hours at 16°C. They were then transferred to a
modified Carnoy’s solution (99% ethanol : chloroform : gracial acetic acid=1:1:2) for 15
minutes at 16°C, hydrolyzed in IN HCI at 60°C for two minutes, transferred to 45% acetic acid
for three minutes, squashed and stained in 1% aceto-orcein.

The chromosomes at mitotic metaphase were measured by lengths of long and short arms.

* Contribution from the Hiroshima Botanical Garden No. 22

**  The Hiroshima Botanical Garden

*** Botanijcal Institute, Faculty of Science, Hiroshima University
Bulletin of The Hiroshima Botanical Garden, No. 6: 1-46, 1983.
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Arm ratio was calculated by length of long arm/length of short arm, and expressed by the value
of arm ratio 1.0 to 1.7 as “median”, 1.8 to 3.0 as “submedian” and 3.1 to 7.0 as “subterminal”
according to Levan et al. (1964). The chromosomes were aligned in desending order and were
given numbers 1,2,3,.... .

Observations

Mitotic cell divisions were observed in the root tips of the investigated plants. Observations
on chromosome morphology were made in the chromosomes at resting stage and at prophase
and metaphase stages of mitosis.

The results of the observations in the 18 species were as follows:

1. FEria rufinula Rchb. f., 2n=38, Table 2 and Fig. 1. Validated specimen No. 3117.

Two clones were obtained from Thailand. External morphological characteristics of the
clones were as follows: Pendulous stems were slender and leafy throughout their length.
Leaves were lanceolate and covered with thick hairs. Inflorescence was not long and pendulous.
Flowers were 8—10 mm long. Thus, this description is same as that of Seidenfaden and Smi-
tinand (1960).

The chromosome number of Eria rufinula was examined in two clones to be 2n=38, which
was a new report to this species.
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Fig. 1. Photomicrographs of the somatic chromosomes of Eria rufinula.
A. flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A, x0.2. B-D, x 1500. E, x 3000.
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Chromosomes at resting stage were observed as chromomeric granules and fibrous threads
scattered in the whole region of nucleus. Several spherical chromocentral blocks which varied
in number from 6 to 10 per nucleus were observed in the resting nuclei. The chromocentral
blocks were approximately 0.8 um in diameter. At prophase the heterochromatic segments
were located in the proximal regions and transformed gradually to euchromatic segments
located distally. Thus, the karyotype at resting chromosomes was considered to belong to an
intermediate category between the complex chromocenter type and the simple chromocenter
type proposed by Tanaka (1971).

The chromosomes at mitotic metaphase showed the gradual variation of length ranging
from approximately 2.5 um to 1.3 um, and the positions of centromeres were median, sub-
median and subterminal. Among the 38 chromosomes about 15 were median, 11 (Nos. 9, 10,
23,24, 31, 33-38) were submedian and 12 (Nos. 11-20, 27, 28) were subterminal.

This species was found to show homogenous and a gradual type according to chromosome
length and an asymmetric karyotype according to arm ratio.

2. Eria comeri Rchb. f., 2n=36, Table 3 and Fig. 2. Validated specimen No. 3082—
3085, 3090.

Five clones were collected from three localities shown in Table 1. External morphological
characteristics of the five clones were as follows: Stems transformed into the pseudobulbs
which were 4-angled and on their apical regions had two oblanceolate leaves. One spike arose
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Fig. 2. Photomicrographs of the somatic chromosomes of Eria corneri.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase D, chromosomes at mitotic metaphase, 2n—?6
A,x 0.3. B-D, x 1500. E, x 3000,
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from near the apex of pseudobulb and bore about 20 flowers of which color was greenish
yellow. Thus, this description is same as that of Ohwi (1978).

The chromosome number of the five clones was examined to be 2n=36 which confirmed
the previous report (cf. Tanaka 1965).

The chromosomes in the resting nucleus formed many chromomeric granules scattered in
nuclear space. Some of the chromomeric granules formed chromocentral blocks which varied
in number from 10 to 15 showing irregular margin. The chromocentral blocks were approxi-
mately 2.4 um in diameter. At prophase the chromosomes formed early condensed long seg-
ments located proximally which transformed gradually into late condensed segments located
proximally. A pair of the shortest chromosomes was found without picnotic segments. It was
stained faintly and had median centromeres. Thus, the karyotype of the chromosomes at rest-
ing stage was considered to belong to the complex chromocenter type proposed by Tanaka
(1971).

The chromosomes at mitotic metaphase were observed to be longer as compared to the
chromosomes of Erig rufinula described above (p. 3). They varied in length gradually and
ranged from 3.4 um to 1.2 um. The positions of centromeres of the complement were either
median or submedian. Among the 36 chromosomes about 27 were median and nine (Nos.
17, 18, 20, 22—26 and 28) were submedian. The two longest chromosomes were 3.4 um in
length and had the centromeres in the median region, while the two shortest chromosomes were
1.2 um in length and had the centromeres in the median region. The other 32 chromosomes
ranging from 3.1 um to 1.8 um in length. The metaphase chromosomes were categorized to be
heterogenous and a trimodal karyotype according to chromosome length and a symmetric
karyotype according to arm ratio.

3. Eria javanica (Sw.) Bl., 2n=36, Table 4 and Fig. 3. Validated specimen No. 3093,
3094, 3097.

Three clones were obtained from Thailand. External morphological characteristics of
the clones were as follows: Stems transformed into the pseudobulbs which were ovoid and
had two lanceolate leaves on its apical region. Leaves were leathery and about 20—30 cm in
length. Inflorescence was longer than the leaf and drooping. Flowers were sweetly scented and
white with red spots on the lip. Thus, this description is same as that of Seidenfaden and
Smitinand (1960).

The chromosome number of this species was examined in three clones to be 2n=36, which
was a new count.

Chromosomes in the resting nuclei were found to be similar to those of Eria corneri des-
cribed above (p. 4). That is, many chromomeric granules dispersed in the nucleus were
observed. Some of the chromomeric granules formed many large chromocentral blocks which
were loosely aggregated. They varied in size from 2 um to 4 um in diameter and showed
irregular shape with rough surface. At prophase the chromosomes formed early condensed
segments located in proximal and interstitial regions. In some chromosomes early condensed
small segments were additionally found in the distal region. They early condensed segments
were observed transforming gradually to the late condensed segments. Thus, the karyotype
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at resting chromosomes were considered to belong to the category of the complex chromo-
center type proposed by Tanaka (1971).

The chromosomes at mitotic metaphase were found to be similar to those of Eriz corneri.
The 36 chromosomes varied in length gradually and ranged from 4.6 pm to 2.4 ym. The posi-
tions of centromeres of the complement were median and submedian. Among the 36 chro-
mosomes about 28 were median and eight (Nos. 5—8, 17—20) were submedian. The two
longest chromosomes were distinct. They were 4.6 um and 4.4 um in length, respectively and
both had the centromeres in median regions, while the four shortest chromosomes ranged from
2.6 um to 2.4 um in length and had the centromeres in median regions. The other 30 chromo-
somes ranged from 3.8 um to 3.0 um in length. Thus, the metaphase chiromosomes were cate-
gorized to be heterogenous and a trimodal karyotype according to chromosome length and the
category of a symmetric karyotype according to arm ratio.

Fig. 3. Photomicrographs of the somatic chromosomes of Eriz Javanica.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase D, chromosomes at mitotic metaphase, 2n=36.
A,x 0.1. B-D, x 1500. E. x 3000.

4. Eria ornata 1.dl. 2n=38, Table 5 and Fig. 4. Validated specimen No. 3121.

A clone was obtained from Thailand. External morphological characteristics of the clone
was as follows: Large pseudobulb was about 10 by 4 cm in length and bore 4 to 5 lcaves.
Inflorescence covered with red-brown hairs was about 45 ¢cm in length. The bracts were orange
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in color and the flowers were greenish yellow. Thus, this description is same as that of Seiden-

faden and Smitinand (1960).
The chromosome number of the clone was examined to be 2n=38, a new report to this

species.
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Fig. 4, Photomicrographs of the somatic chromosomes of Eria ornata.
A, seedling. B, chromosomes at resting stage. C, chromosomes at mijtotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A,x 0.1. B-D, x 1500. E, x 3000.

The chromosomes at resting stage formed many chromomeric granules and fibrous threads
scattered in the nuclear space. Many spherical chromocentral blocks which varied in numbers
from 30 to 40 per nucleus were observed in the resting nuclei. The chromocentral blocks
were approximately 0.8 um in diameter. The chromosomes at mitotic prophase had early con-
densed large segments in the proximal regions, late condensed segments in distal regions, and
gradually condensed segments in the interstitial regions. Thus, the karyomorphological features
were found to be similar to those of Eria rufinula described in the previous paragraph (No. 1),
with an exception of the shape of mitotic metaphase chromosomes. That is, chromosomes at
metaphase were longer than those of Evia rufinula and showed the gradual variation of length
ranging from 2.7 um to 1.5 um. The positions of centromeres were either median or submedian.
Among the 38 chromosomes about 29 were median and nine (Nos. 1, 2, 14, 1820, 25, 26, 32)
were submedian.

This species was found to show homogenous and a gradient type according to chromo-
some length and a symmetric karyotype according to arm ratio.
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5. Eria pannea Ldl., 2n=38, Table 6 and Fig. 5. Validated specimen No. 3087, 3101.

Two clones were obtained from Malaysia. External morphological characteristics of
the clones were as follows: Erect shoots were well spread on the creeping rhizome and about
1.5 cm in length. Leaves were slightly flattened laterally and about 10 cm in length. Flowers
were about 2 cm in width and pale yellowish green in color. Thus, this description is same as
that of Holttum (1953).
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Fig. 5. Photomlcrographs of the somatic chromosomes of Eria pannea.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase D, chromosmnes at mitotic metaphase, 2n=38.
A,x 1.0. B-D, x 1500. E, x 3000.

The chromosome number of this species was counted to be 2n=38 at mitotic metaphase in
the two clones examined, which was different from the chromosome number of n=18 in PMC’s
reported by Mehra (1970).

The chromosomes at resting stage formed many chromomeric granules and fibrous threads
scattered in the whole region of nucleus. Several spherical chromocentral blocks which varied
in number from 6 to 10 per nucleus were observed in the resting nuclei. The chromocentral
blocks were approximately 0.8 um in diameter. The chromosomes at mitotic prophase had *
early condensed large segments in the proximal regions, late condensed segments in the distal
regions, and gradually condensed segments in the interstitial regions. Thus, the karyotype of
the resting chromosomes was considered to belong to an intermediate category between the
complex chromocenter Lype and the simple chromocenter type according to Tanaka’s classifica-
tion (1971).

The chromosomes at mitotic metaphase showed the gradual variation of length ranging
from 2.3 ym to 1.0 um, and the positions of centromeres were either median or submedian.
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Among the 38 chromosomes about 34 were median and only four (Nos. 31-34) were sub-
median. The two longest chromosomes were distinct. They were 2.3 um and 2.2 um in length
respectively, and both had the centromeres in the median region.

This species was found to have smaller chromosomes and showed heterogenous and a
bimodal karyotype according to chromosome length and a symmetric karyotype according to

arm ratio.

6. Eria stricta Ldl., 2n=40. Table 7 and Fig. 6. Validated specimen No. 3076, 3077,
3080.

Three clones were obtained from Thailand. External morphological characteristics of
the clones were as follows: Pseudobulbs were erect, slender and about 10 ¢cm long, with two
leaves at near the apex. Inflorescence which bore about 30 small flowers arose from the top of
stem and was erect. Flowers were distichous and about 0.3 cm in width. Thus, this description
is same as that of Seidenfaden and Smitinand (1960).
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Fig. 6. Photomicrographs of the somatic chromosomes of Eria stricta.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=40.
A, x 0.4. B—D, x 1500. E, x 3000.

The chromosome number of the three clones was examined to be 2n=40, a new report to
this species.

The chromosomes at resting stage were conspicuous. They were observed as chromomeric
granules and fibrous threads which were stained lightly. A few spherical chromocentral blocks
which varied in size and number from 2 to 6 per nucleus were observed in the resting nucleus.
The two largest blocks were approximately 0.8 um in diameter. At prophase the largest blocks
formed the heterochromatic segments of the longest mitotic chromosomes. Including the
largest blocks, all of the heterochromatic segments were located in the proximal regions and
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transformed gradually to euchromatic segments located distally. Thus, the karyotype of the
resting chromosomes was considered to belong to the category of the simple chromocenter type
according to Tanaka’s classification (1971).

The chromosomes at mitotic metaphase showed the gradual variation of length ranging
from 2.2 um to 1.0 um, and the positions of centromeres were median, except for two (Nos.
35, 36) submedian chromosomes.

Among the species described in this paper, this species was found to have a distinct chro-
mosome number and showed homogenous and gradual type according to chromosome length
and a symmetric karyotype according to arm ratio.

7. Eria coronaria (Ldl.) Rehb. f., 2n=36, Table 8 and Fig. 7. Validated specimen No.
3086.

A clone was obtained from Thailand. External morphological characteristics of the clone
was as follows: Pseudobulb was about 10 cm long and had two leaves at apex. Leaves were
coriaceous and lanceolate. Inflorescence was terminal and set 2—8 flowers. Flowers were
fragrant, yellowish white in color and about 2.5 ¢m in width. Thus, this description is same as
that of Seidenfaden and Smitinand (1960).

The chromosome number of this species was counted to be 2n=36 in all of the well spread
mitotic figures, which confirmed n=18 in PMC’s reported by Mehra & Vij (1970).
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Fig. 7. Photomicrographs of the somatic chromosomes of Eriz coronaria.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=36.
A,x0.2. B-D,x1500. E x 3000.
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The chromosomes in the resting nucleus were similar to those of Eria corneri described
above (p. 4). That is, some of the chromomeric granules formed large chromocentral blocks
which varied in number from 15 to 20 showing irregular margin. The chromocentral blocks
were approximately 2.0 um in diameter. At prophase the chromosomes formed early con-
densed segments located in the proximal and interstitial regions. In some chromosomes early
condensed segments were additionally found in the distal regions. The early condensed seg-
ments situated between the condensed segments were observed transforming gradually to the
late condensed segments. Thus, chromosome morphology at resting stage was considered to
belong to the category of the complex chromocenter type according to Tanaka’s classification
(1971).

The chromosomes at mitotic metaphase were found to be similar to those of Eria corneri
and showed the gradual variation of length ranging from 3.0 um to 1.4 um. The positions of
centromeres of the chromosomes were median, submedian or subterminal. Among the 36
chromosomes about 24 were median, ten (Nos. 15, 16, 25-30, 35, 36) were submedian and
two (Nos. 12 and 24) were subterminal.

The metaphase chromosomes were categorized to be homogenous and a gradual karyotype
according to chromosome length and the category of the asymmetric karyotype according to
arm ratio.

8. Eria biflora Griff., 2n=46, Table 9 and Fig. 8. Validated specimen No. 3098.

A clone was obtained from Thailand. External morphological characteristics of the clone
were as follows: Stem was about 15 cm in length and flattened at the apex which bore 3 to 5
leaves. Flowers were pale yellow and bloomed in pairs. Thus, this description is same as that
of Seidenfaden and Smitinand (1960).

The chromosome number of the clone was examined to be 2n=46, a new report to this
species.

The chromosomes at resting stage were conspicuous in this report. Large spherical chromo-
central blocks which varied in number from 20 to 25 per nucleus were observed in resting
nuclei. Especially six large chromocentral blocks were obvious. They ranged from 1.5 um to
2.0 um in diameter. At prophase the heterochromatic segments were located almost in the
whole region of the six longest chromosomes. The heterochromatic segments of another chro-
mosomes were located in proximal regions and transformed gradually to euchromatic segments
located distally. Thus, the morphology of chromosomes at resting stage was considered to be
intermediate between the complex chromocenter type and the prochromosome type according
to Tanaka’s classification (1971).

The chromosomes at mitotic metaphase showed gradual variations of length ranging from
2.9 um to 1.1 um, and the positions of centromeres were mostly median, except for four (Nos.
1, 3,5, 14) submedian chromosomes.

This species was found to have distinct chromosome number and showed partially hetero-
genous and a bimodal type according to chromosome length and a symmetric karyotype
according to arm ratio.
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Fig. 8. Photomicrographs of the somatic chromosomes of £ria biflora.
A, tlowers. B, chromosomes at resting stage. (, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=46.
A,x0.2. B=D, x 1500. E, x 3000.

9. FEria floribunda 1dl., 2n=38, Table 10 and Fig. 9. Validated specimen No. 3096.

A clone was obtained from Thailand. External morphological characteristics of the clone
were as follows: Stem was clavate and had four to six leaves near the apex. Leaves were thin
and elliptical. Inflorescence spread horizontally from the upper half of the stem and bore
often at the same time. Flowers were densely crowded and white in color, faintly tinged with
pink. Thus, this description is same as that of Seidenfaden and Smitinand (1960).

The chromosome number of the clone was examined to be 2n=38, which was different
from the number of 2n=44 previously reported by Pancho (1965).

The chromosomes at resting stage formed several spherical chromocentral blocks which
varied in number from 6 to 10 per nucleus. The chromocentral blocks were approximately
0.8 um in diameter. Some of the chromatin formed chromomeric small granules and the others
formed chromomeric fibrous threads scattered in the whole region of nucleus. At prophase
heterochromatic segments were located almost in the whole region of several chromosomes.
The heterochromatic segments of another chromosome which was located in the proximal
region was transformed gradually into euchromatic segments located distally. Chromosome
morphology at resting stage was found to be similar to that of Frig rufinula described above
(p. 3). That is, the karyotypes of the chromosomes were an intermediate category between
the complex chromocenter type and the simple chromocenter type proposed by Tanaka (1971).
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The chromosomes at mitotic metaphase showed the gradual variations of length ranging
from 1.5 um to 0.7 um, and the positions of centromeres were all median, except for two
(Nos. 13, 14) submedian chromosomes. Among the 38 chromosomes two longest chromo-
somes were distinct. They were both 1.5 um in length. Arm ratios of these chromosomes
were both 1.1, and the positions of centromeres were median.

This species was found the show heterogenous and bimodal type in length and more sym-
metric karyotype in arm ratio.
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Fig. 9. Photomicrographs of the somatic chromosomes of Eria floribunda.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A,x0.2. B=D, x 1500. E, x 3000.

10. Eria pachystachya Ldl., 2n=38, Table 11 and Fig. 10. Validated specimen No. 3106.

A clone was obtained from Malaysia. External morphological characteristics of the clone
were as follows: Stems was cylindirical and about 30 cm long. Leaves were thin and ellip-
tical. Inflorescence obliquely ascending was about 12 cm long. Flowers were crowded and
white in color with faint pink suffusion on the lip. Thus, this description is same as that of
Holttum (1953).

The chromosome number of the clone was examined to be 2n=38, a new report to this
species.

The chromosomes in the resting nuclei were observed as chromomeric granules and fibrous
threads scattered in the whole region of nucleus. Several spherical chromocentral blocks which
were approximately 0.8 um in diameter yaried in number from 6 to 10 per nucleus. Some of
the chromatin formed chromomeric, small granules and the others formed chromomeric fibrous
threads scattered in the whole region of nucleus. At prophase the heterochromatic segments
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were located almost on the whole regions of several chromosomes. The heterochromatic seg-
ments of another chromosome which was located in the proximal region was transformed grad-
ually into euchromatic segments located distally. The morphology of chromosomes at the
resting stage was found to be similar to that of Eria rufinula described above (p. 3). Thatis,
the karyotype of the chromosomes were an intermediate category between the complex chro-
mocenter type and the simple chromocenter type proposed by Tanaka (1971).

¢ %
- 5 Ny LD ¢
FY - L]
T | A
1 : ‘ .7 J;... “‘
i, s 7 i .
i il ) 4 ! Y "q‘.»
i a &
p & . e =oF
LY ~ oy
- -,
E »
~* L] 2
B C D

- -
=~ .
= P
- ul
o
-
- o
=
o o

SANIITRY KO,

B 14 15 16 17 18 19 20

=

1

=N _J

R

B
® -
8 e
2w

.
27

2
2

W N .
a 32 33

34 3 3 37 38

@

0

Fig. 10. Photomicrographs of the somatic chromosomes of Eria pachystachya.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A,x0.9. B-D, x 1500. E, x 3000.

The chromosomes at mitotic metaphase showed the gradual variations of length ranging
from 1.8 um to 0.9 um, and the positions of centromeres were all median, except for four (Nos.
17-20) submedian chromosomes. Among the 38 chromosomes two longest chromosomes were
distinct. They were both 1.8 um in length. Arm ratios of both these chromosomes were 1.3,
and thus the positions of centromeres were median.

This species was found to show heterogenous and a bimodal karyotype according to chro-
mosome length and more symmetric karyotype according to arm ratio.

11. Eria acervata 1dl., 2n=38, Table 12 and Fig. 11. Validated specimen No. 3118.

A clone was obtained from Thailand. External morphological characteristics of the clone
were as follows: Pseudobulbs were compressed and about 10 cm in length. Leaves were thin
and lanceolate. Inflorescence arose from near the apex of new pseudobulb and bore loose
flowers. Thus, this description is same as that of Seidenfaden and Smitinand (1960).

The chromosome number of the clone was examined to be 2n=38, which was different
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from the number of n=20 in PMC’s reported by Mehra & Sehgal (1975).

The chromosomes at resting stage formed many chromomeric granules and fibrous threads
scattered in the whole region of nucleus. Many spherical chromocentral blocks which varied
in number from 20 to 30 per nucleus were observed in the resting nuclei. The chromocentral
blocks were approximately 0.8 um in diameter. The chromosomes at mitotic prophase had
early condensed large segments in the proximal regions, late condensed segments in the distal
regions, and gradually condensed segments in the interstitial regions. Chromosomes morphol-
ogy at resting stage was found to be similar to that of Eria rufinula described in the previous
paragraph (No. 1). That is, the karyotypes of the chromosomes were an intermediate category
between the complex chromocenter type and the simple chromocenter type proposed by
Tanaka (1971).
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Fig. 11. Photomicrographs of the somatic chromosomes of Eria acervata.
A, seedling. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A,x0.2. B-D, x 1500. E, x 3000.

The chromosomnies at mitotic metaphase were found to be similar to those of Eria rufinula.
The 38 chromosomes varied in length gradually and ranged from 1.7 um to 0.9 um, and the
positions of centromeres were all median, except for six (Nos. 27-32) submedian chromo-
somes. Among 38 chromosomes four longest chromosomes were distinct. They were 1.7 um in
length. Arm ratios of both these chromosomes were 1.5 and 1.1 and the positions of centro-
meres were median.

The metaphase chromosomes of this species were categorized to be the homogenous and
a gradual karyotype according to chromosome length and the category of the symmetric
karyotype according to arm ratio.
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12. Eria bractescens Ldl., 2n=38, Table 13 and Fig. 12. Validated specimen No. 3112.

A clone was obtained from Thailand. External morphological characteristics of the clone
were as follows: Pseudobulb was thick and freshy. Leaves were lanceolate and about 15 cm in
length. Inflorescence was erect and about 15 cm in length. Flowers were white in color. Thus,
this description is same as that of Seidenfaden and Smitinand (1960).

The chromosome number of the clone was examined to be 2n=38, which was different
from the number of 2n=40 previously reported by Sharma & Chatterji (1966).
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Fig. 12. Photomicrographs of the somatic chromosomes of Eriz bractescens.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A, x0.2. B=D, x 1500. E, x 3000.
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The chromosomes at resting stage were observed as chromomeric granules and fibrous
threads scattered in the whole region of nucleus. Several spherical chromocentral blocks which
varied in number from 6 to 10 per nucleus were observed in the resting nuclei. The chromo-
central blocks were approximately 0.8 um in diameter. The chromosomes at mitotic prophase
had early condensed large segments in the proximal regions, late condensed segments in the
distal regions, and gradually condensed segments in the interstitial regions. Chromosome mor-
phology at resting stage was found to be similar to that of Eriz rufinula described above (p. 3).
That is, the karyotype of the chromosomes were an intermediate category between the com-
plex chromocenter type and the simple chromocenter type at resting stage according to Ta-
naka’s classification (1971).

The chromosomes at mitotic metaphase were found to be similar to those of Friz rufinula.
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The 38 chromosomes varied in length gradually and ranged from 2.7 um to 1.2 um, and the
positions of centromeres were all median.

The metaphase chromosomes of this species were categorized to be heterogenous and a
bimodal karyotype according to chromosome length and the category of the most symmetric
karyotype according to arm ratio.

13. Eria graminifolia 1dl., 2n=42, Table 14 and Fig. 13. Validated specimen No. 3105.

A clone was obtained from India. External morphological characteristics of the clone were
as follows: Pseudobulbs were tufted and had two to four leaves near the apex. Leaves were
lanceolate and about 15 c¢m in length. This clone has not yet bloomed in our garden. Thus,
this description is same as that of Pradhan (1979).

The chromosome number of the clone was examined to be 2n=42, which was differed from
the number of n=19 in PMC’s previously reported by Mehra and Vij (1970).

S
a1

"
S

Fig. 13. Photomicrographs of the somatic chromosomes of Eria graminifolia.
A, seedling. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=42.
A,x 0.2. B=D, x 1500. E, x 3000.

The chromosomes at resting stage were observed as chromomeric granules and fibrous
threads scattered in the whole region of nucleus. Several spherical chromocentral blocks which
varied in number from 6 to 10 per nucleus were observed in the nuclei. The chromocentral
blocks were approximately 0.8 um in diameter. At prophase the heterochromatic segments
which were located in the proximal regions, transformed gradually to euchromatic segments
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located distally. Thus, the karyotype of the resting chromosomes was considered to belong to
an intermediate category between the complex chromocenter type and the simple chromo-
center type proposed by Tanaka (1971).

The chromosomes at mitotic metaphase showed the gradual variation of length ranging
from 1.6 um to 0.8 um, and the positions of centromeres were cither median or submedian.
Among the 42 chromosomes about 24 were median and 18 (Nos. 3-9, 13, 14, 19, 29-42)
were submedian. Two longest chromosomes were distinct. They were about 1.6 um in length
and the positions of their centromeres were median.

This species was found to show heterogenous and a bimodal karyotype according to chro-
mosome length and an asymmetric karyotypc according to aiun ralio.

14. Eria hyacinosoides (Bl.) Ldl., 2n=38 Table 15 and Fig. 14. Validated specimen No.
3099, 3110.

Two clones were obtained from Malaysia. External morphological characteristics of the
clones were as follows: Pseudobulbs were thick and freshy, covered with loose sheaths. Leaves
were lanceolate and about 20 cm in length. Inflorescences were erect and about 15 cm long.
Flowers were white in color. Thus, this description is same as that of Holttum (1953).

XN
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Fig. 14. Photomicrographs of the somatic chromosomes of Eria hyacinsoides.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A, x 0.1. B-D, x 1500. E, x 3000.

The chromosome number of the two clones was examined to be 2n=38, a new report to
this species.

The chromosomes at resting stage were observed as chromomeric granules and fibrous
threads scattered in the whole region of nucleus. Several spherical chromocentral blocks which
varied in number from 20 to 30 per nucleus were observed in the resting nuclei. The chromo-
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central blocks were approximately 0.8 um in diameter. Chromosomes at mitotic prophase
formed early condensed segments located in proximal regions and transformed gradually to
euchromatic segments located distally. Chromosome morphology at resting stage was found to
be similar to that of Eria rufinula described above (p. 3). That is, the karyotypes of chro-
mosomes were considered to belong to an intermediate category between the complex chromo-
center type and the simple chromocenter type proposed by Tanaka (1971).

The chromosomes at mitotic metaphase were found to be similar to those of Eria rufinula.
The 38 chromosomes varied in length gradually and ranged from 1.8 um to 1.0 um, and the
positions of centromeres were all median, except for two (Nos. 9, 10) submedian chromosomes.

The metaphase chromosomes of this species were categorized to be the homogenous and
a gradual karyotype according to chromosome length and the category of the symmetric
karyotype according to arm ratio.

15. Eria ovata Ldl., 2n=38, Table 16 and Fig. 15. Validated specimen No. 3079, 3081,

3095.
Three clones were collected from Iriomote Island in Japan. External morphological char-
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Fig. 15. Photomicrographs of the somatic chromosomes of £ria ovata.
A, flowers. B, chromosomes at resting stage. C, chromosoimes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A, x0.1. B-D, x 1500. E, x 3000.

acteristics of the clones were as follows: Stem was cylindrical, erect and usually 20 cm in
length. Leaves were thick and narrowly elliptic. Inflorescences were lateral and about 15 cm
in length. Flowers were yellowish white in color. Thus, this description is same as that of Liu
and Su (1978).
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The chromosome number of the three clones was examined to be all 2n=38, which was
different from the number of 2n=44 previously reported by Pancho (1965), 2n=36 by Tanaka
(1965) and n=18 in PMC’s in E. luchuensis Yatabe; a synonym of this species by Terasaka and
Tanaka (1974).

The chromosomes at resting stage were observed as chromomeric granules and fibrous
threads scattered in the whole region of nucleus. Many spherical chromocentral blocks which
varied in number from 20 to 30 per nucleus were observed in the resting nucleus. The chromo-
central blocks were approximately 0.8 um in diameter. At prophase the heterochromatic seg-
ments were located in the proximal regions and transformed gradually to euchromatic segments
located distally. Chromosome morphology at resting stage was found to be similar to that of
Evia rufinula described above (p. 3). That is, the karyotypes of chromosomes were an inter-
mediate category between the complex chromocenter type and the simple chromocenter type
proposed by Tanaka (1971).

The chromosomes at mitotic metaphase were found to be similar to those of Eriz brac-
tescens. The 38 chromosomes varied in length gradually and ranged from 2.0 um to 0.9 um,
and the positions of centromeres were all median, except for two (Nos. 13, 14) submedian
chromosomes. Among the 38 chromosomes two longest chromosomes were distinct. They
were both 2.0 pym in length. Arm ratios of these two chromosomes were 1.5, and thus the
positions of centromeres were median.

The metaphase chromosomes of this species were categorized to be heterogenous and a
himodal karyotype accarding to chromasnme length and the category of the symmetric karyo
type according to arm ratio.

16. Eria reptans (Fr. et Sav.) Makino, 2n=38, Table 17 and Fig. 16. Validated specimen
No. 1273, 1274, 3078, 3088, 3089.

Five clones were collected from three localities shown in Table 1. External morphologi-
cal characteristics of this species were as follows: Pseudobulb was ellipsoid and about 2.5 cm
in length. Leaves were narrowly elliptic and about 5.5 ¢cm in length. Inflorescence which bore
one to four flowers was terminal and arose between the two leaves of the apex of stem. Flow-
ers were white in color. Thus, this description is same as that of Ohwi (1978).

The chromosome numbers of the five clones were examined to be 2n=38 which confirmed
the previous report (Tanaka 1965), and which did not confirmed the number of 2n=40 by
Mutsuura & Nakahira (1958).

The chromosomes at resting stage were observed as chromomeric granules and fibrous
threads scattered in the whole region of nucleus. Several spherical chromocentral blocks which
varied in number from 6 to 10 per nucleus were observed in the resting nuclei. The chromo-
central blocks were approximately 0.8 um in diameter. The chromosomes at mitotic prophase
formed early condensed segments located in proximal regions and transformed gradually to
euchromatic segments located distally. Chromosome morphology at resting stage was found to
be similar to that of Eria rufinula described above (p. 3). That is, the karyotype of chromo-
somes were an intermediate category between the complex chromocenter type and the simple
chromocenter type proposed by Tanaka (1971).
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The chromosomes at mitotic metaphase were found to be similar to those of Eria bract-
escens. The 38 chromosomes varied in length gradually and ranged from about 2.1 um to 1.0
um, and the positions of centromeres were all median, except for two (Nos. 17, 18) submedian

kY
L J
[ d}’
|
A =
p)
D

llll!llllllill!!tltl

1 2 3 4 5 6 7 8 9 10

lll lllnltnsuol.-

23 25 26 21 28 29 31 32 33 34 8 37 38

Fig. 16. Photomicrographs of the somatic chromosomes of Eria reptans.
A, flower. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A, x 0.8. B—D, x 1500. E, x 3000.

chromosomes.

The metaphase chromosomes of this species were categorized to be homogenous and a
gradual karyotype according to chromosome length and the category of the symmetric karyo-
type according to arm ratio.

17. Eria spicata (D. Don) Hand.-Mazz., 2n=38, Table 18 and Fig. 17. Validated specimen
No. 3119.

A clone was obtained from Thailand. External morphological characteristics of the clone
were as follows: Pseudobulbs were stout and about 10 ¢m in length. Leaves were lanceolate
and about 15 cm long. Inflorescence was spicate and densely flowered. Flowers were white
in color. This species is still cultivated as Eria convallarioides Ldl.. Thus, this description is
same as that of Seidenfaden and Smitinand (1960).

The chromosome number of the clone was examined to be 2n=38 which confirmed the
previous report of n=19 in PMC’s by Chardard (1963) and which did not confirmed the number
of n=20 reported by Mehra & Vij (1970).

The chromosomes at resting stage were observed as chromomeric granules and fibrous
threads scattered in the whole region of nucleus like other species described in this report.
Besides some spherical chromocentral blocks two large blocks which were approximately 2.0 um
in diameter were also observed in the nuclei. At prophase the heterochromatic segments were
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located almost in whole regions of two large chromosomes. The heterochromatic segments of
other chromosome were located in the proximal regions and transformed gradually to euchro-
matic segments located distally. Thus, chromosome morphology at resting stage was considered
to be an intermediate calegory between (he complex chromocenter type and the simple chro-
mocenter type proposed by Tanaka (1971).
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Fig. 17. Phowmlciographs of the somatle chiromosomes of Erle splewia.
A, seedling. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A, x0.2. B-D, x 1500. E, x 3000.

The metaphase chromosomes were categorized to be heterogenous and a bimodal karyo-
type according to chromosome length and the category of the symmetric karyotype according
to arm ratio.

Chromosomes at mitotic metaphase showed the gradual variation of length ranging from
approximately 2.2 um to 0.9 um, and the positions of centromeres were median and sub-
medjan. Of the 38 chromosomes about 23 chromosomes were median and five (Nos. 3, 15 —
17, 18) were submedian. Two longest chromosomes were distinct. They were 2.2 um in length
and had the centromeres in median regions.

18. Eria tomentosiflora Hayata, 2n=38, Table 19 and Fig. 18. Validated specimen No.
3114,3116.

Two clones were obtained from Formosa. External morphological characteristics of the
clones were as follows: Stem was pendulous and new branches were developing from the
middle nodes of old ones. Leaves were narrow and about 15 cm in length. Inflorescences were
lateral and arose from under the leaves. Flowers were greenish yellow in color, tinged with
redbrown. Thus, this description is same as that of Liu and Su (1978).

The chromosome number of the two clones was examined to be 2n=38, which was dif-
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ferent from the number of 2n=44 in Eria philippinensis Ames, a synonym of this species,

reported by Pancho (1965).
The chromosomes at resting stage were observed as chromomeric granules and fibrous
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Fig. 18. Photomicrographs of the somatic chromosomes of Eria tomentosiflora.
A, flowers. B, chromosomes at resting stage. C, chromosomes at mitotic pro-
phase. D, chromosomes at mitotic metaphase, 2n=38.
A,x0.2. B=D, x 1500. E, x 3000.

threads scattered in the whole region of nucleus. Many spherical blocks which varied in number
from 30 to 40 per nucleus were observed in the resting nuclei. The chromocentral blocks were
approximately 0.8 um in diameter. At prophase the heterochromatic segments were located in
the proximal regions and transformed gradually to euchromatic segments located distally.
Thus, the karyotype features were found to those of Eria rufinula described above (p. 3)
with the exception of the shape of mitotic metaphase chromosomes. That is, chromosomes at
metaphase showed the gradual variation of length ranging from approximately 2.5 um to
1.1 pm, and the positions of the centromeres were median and submedian. Among the 38
chromosomes about 36 were median and two (Nos. 37, 38) were submedian.

The metaphase chromosomes were categorized to be heterogenous and a bimodal karyo-
type according to chromosome length and the category of the symmetric karyotype according
to arm ratio.

Results and Discussion

In the present observations, chromosomes in the resting nuclei of 18 species of Eria were
found to be highly variable amongst the species. There were four clear different karyotypes
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classified in their resting nuclei proposed by Tanaka (1971): the simple chromocenter type,
the complex chromocenter type, intermediate between one of those, and the prochromosome
type. Among the 18 species only one species, E. stricta 2n=40, was observed to have the resting
chromosomes of the simple chromocenter type. Three species, E. corneri 2n=36, E. javanica
2n=36 and E. coronaria 2n=36, were observed to have the resting chromosomes of the complex
chromocenter type. The other 13 species showed resting chromosomes intermediate between
the simple and the complex chromocenter type, with the exception for E. biflora 2n=46 of
the prochromosome type.

The chromosome numbers of the species of Eriz have been previously reported to be 2n=
36,38, 40, 44 and 66 (Mutsuura & Nakahira 1958, Chardard 1963, Tanaka 1965, Pancho 1965,
Sharma & Chatterji 1966, Mehra & Vij 1970, Terasaka & Tanaka 1974 and Mehra & Sehgal
1974). Thus, the chromosome numbers of 2n=42 and 2n=46 in the genus were counted here
for the first time. In this study, the 2n=36 was observed in three species; E. corneri, E. javanica
and E. coronaria, the 2n=38 in 12 species; E. mifinula, E. ornata, E. pannea, E. floribunda,
E. pachystachya, E. acervata, E. bractescens, E. hyacinsoides, E. ovata, E. reptans, E. spicata
and E. tomentosiflora; the 2n=40 in one species; E. stricta, the 2n=42 in one species; E. gra-
minifolia, and the 2n=46 in one species; £. biflora. However, the 2n=44 and 2n=66 previously
reported were not observed in the present materials.

Three species with the chromosome number 2n=36 had conspicuously long chromosomes,
average lengths 3.2 um, 2.5 um and 2.3 um, respectively, while £. floribunda 2n=38 had short
sized chromosomes with the average length as 0.9 um.

According to size variation in the member of the chromosome sets, there were three
different types: gradient, bimodal and trimodal karyotypes. Seven species, E. rufinula 2n=38,
E. ornata 2n=38, E. stricta 2n=40, E. coronaria 2n=36, E. acervata 2n=38, E. hyacinsoides
2n=38 and E. reptans 2n=38, were found to have gradient type, nine species, E. pannea 2n=38,
E. biflora 20=46, E. floribunda 2n=38, E. pachystachya 2n=38 and E. bractescens 2n=38,
E. graminifolia 20=42, E. ovata 2n=38, E. spicata 2n=38 and E. tomentosiflora 2n=38, bimodal
type, and the other two species, E. corneri 2n=36 and E. javanica 2n=36, trimodal type.

According to symmetry degree depended on arm ratio, there were two types: symmetric
and asymmetric types. The symmetric karyotype was observed in the species with the chromo-
some numbers of 2n=36, E. corneri, E. javanica, 2n=38, E. ornata, E. pannea, E. floribunda, E.
pachystachya, E. acervara, E. bractescens, E. hyacinsoides, E. ovata, E. reptans, E. spicata and
E. tomentosiflora, 2n=40, E. stricta, and 2n=46, E. biflora, while the asymmetric Karyotype
was observed in the species with the chromosome numbers of 2n=36, E. coronaria, 2n=38,
E. rufinula, and 2n=42, E. graminifolia.

Thus, the present kafyomorphological study classified and categorized the 18 species into
nine groups:

Type A:  E.javanica, E. corneri
Key characters; 2n=36, longer chromosomes, complex chromocenter type, hetero-
genous and trimodal karyotype according to chromosome length,
symmetric karyotype according to arm ratio.
Type B:  E. coronaria



Type C:

Type D:

Type E:

Type F:

Type G:

Type H:

Type I:
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Key characters;

FE. ornata
Key characters;

E. rufinula
Key characters;

2n=36, longer chromosomes, complex chromocenter type, homo-
genous and gradient karyotype according to chromosome length,
asymmetric karyotype according to arm ratio.

2n=38, medium size chromosomes, intermediate chromocenter
type, homogenous and gradient karyotype according to chromo-
some length, symmetric karyotype according to arm ratio.

2n=38, medium size chromosomes, intermediate chromocenter
type, homogenous and gradient karyotype according to chromo-
some length, asymmetric karyotype according to arm ratio.

E. acervata, E. hyacinsoides, E. reptans

Key characters;

2n=38, shorter chromosomes, intermediate chromocenter type,
homogenous and gradient karyotype according to chromosome
length, symmetric karyotype according to arm ratio.

E. pannea, E. floribunda, E. pachystachya, E. bractescens, E. ovata, E. spicata,

E. tomentosiflora

Key characters;

E. stricta
Key characters;

E. graminifolia
Key characters;

E. biflora
Key characters;

2n=38, shorter chromosomes, intermediate chromocenter type,
heterogenous and bimodal karyotype according to chromosome
length, symmetric karyotype according to arm ratio.

2n=40, shorter chromosomes, simple chromocenter type, homo-
genous and gradient karyotype according to chromosome length,
symmetric karyotype according to arm ratio.

2n=42, shorter chromosomes, intermediate chromocenter type,
heterogenous and bimodal karyotype according to chromosome
length, asymmetric karyotype according to arm ratio.

2n=46, shorter chromosomes, prochromosome type, heterogenous
and bimodal karyotype according to chromosome length, sym-
metric karyotype according to arm ratio.

The basic classification of Thailand species of the genus Eria was established by Seiden-
faden and Smitinand (1960): the 44 species were divided into 13 sections mainly by the mor-
phology of pseudobulbs, inflorescences and floral structures. Eleven species belonged to eight
sections were here studied: the karyotypes of nine species belonged to six sections justified
Seidenfaden and Smitinand’s classification (1960), but those of E. pannea and E. floribunda
which belonged to sect. Strongyleria and sect. Urostachya were not karyomorphologically
distinguished from the species of sect. Hymneria.

Among seven species which were not treated by Seidenfaden and Smitinand (1960),

three from Japan, one from Formosa, two from Malaysia and one from India, could be grouped
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into three sections, Goniorhabdos, Urostachya and Hymneria, of Seidenfaden and Smitinand’s
system (1960) (Table 1). Indeed, the results of the present karyotype analysis of six species,
E. corneri, E. pachystachya, E. hyacinsoides, E. ovata, . reptans E. tomentosiflora, supported
Seidenfaden and Smitinand’s system except for E. graminifolia, while those of E. graminifolia
of sect. Hymneria taxonomically treated by Pradhan (1979) did not support the system
since the chromosome number of this species was 2n=42, different from 2n=38 of the other
species of this section.
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Summary

I. Karyomorphological observations were carried out in 18 species of Eria.

2. The chromosome numbers of seven out of the 18 species studied, E. rufinula 2n=38,
E. javanica 2n=36, E. ornata 2n=38, E. stricta 2n=40, E. biflora 2n=46, £. pachystachya
2n=38 and E. hyacinsoides 2n=38, were newly reported.

3. The chromosome numbers of seven species, E. pannea 2n=38, E. floribunda 2n=38, E.
acervata 2n=38, E. bractescens 2n=38, E. graminifolia 2n=42, E. ovata 2n=38 and E. tomen-
tosiflora 2n=38, differed from those which have been reported previously.

The chromosome numbers of 2n=42 and 2n=46 were reported as new to the genus Eria.

5. E. corneri, E. javanica and E. coronaria were found to have longer chromosomes than those
of the other 15 species.

6. On the variation of chromosome length in a chromosome set, three different types, grad-
ient, bimodal and trimodal, were observed.

7. On the degree of symmetry according to arm ratio of chromosome, the karyotypes of
E. corneri, E. javanica, E. coronaria, E. ornata, F. rufinula and E. graminifolia were catego-
rized to be of asymmetric types.

8. The eighteen species investigated were classified by chromosome morphology at resting
stage into four groups: one species, E. stricta 2n=40, with the simple chromocenter type,
three species, E. corneri 2n=36, E. javanica 2n=36 and E. coronaria 2n=36, with the complex
chromocenter types, 13 species, E. rufinula 2n=38, E. ornata 2n=38, E. pannea 2n=38,
E. floribunda 2n=38, E. pachystachya 2n=38, E. acervata 2n=38, E. bractescens 2n=38,
E. graminifolia 2n=42, E. hyacinosoides 2n=38, E. ovata 2n=38, E. reptans 2n=38, E. spicata
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2n=38 and E. tomentosiflora 2n=38, with the intermediate type and one species, E. biflora
2n=46, with the prochromosome type.

9. On the basis of the results of the karyomorphological study, the 18 species of Eria investi-
gated were categorized into nine types: type A; E. corneri, E. javanica, type B; E. coron-
aria, type C; E. ornata, type D; E. rufinula, type E; E. acervata, E. hyacinsoides, E. reptans,
type F;E. pannea, E. floribunda, E. pachystachya, E. bractescens, E. ovata, E. spicata, E.
tomentosiflora, type G; E. stricta, type H; E. graminifolia, type 1; E. biflora.
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Table 2. Measurements of somatic chromosomes of Eria
rufinula, 2n = 38 at metaphase

29

Relative Arm

Chromosome Length (um) length ratio Form
1 1.0+1.5=25 3.6 1.5 m
2 09+15=24 34 1.7 m
3 1.0+13=23 3.3 1.3 m
4 09+13=2.2 3.2 1.4 m
5 0.7+14=21 3.0 1.4 m
6 0.7+1.4=2.1 3.0 1.4 m
7 09+1.1=2.0 2.9 1.2 m
8 09+1.1=2.0 2.9 1.2 m
9 05+1.5=2.0 2.9 3.0 sm
10 05+1.5=20 2.9 3.0 sm
11 04+15=19 2.7 3.8 st
12 04+15=1.9 2.7 3.8 st
13 04+1.5=1.9 2.7 3.8 st
14 04+15=1.9 2.7 3.8 st
15 04+15=1.9 2.7 3.8 st
16 04+15=1.9 2.7 3.8 st
17 04+15=1.9 2.7 3.8 st
18 04+15=1.9 2.7 3.8 st
19 04+15=19 2.7 3.8 st
20 04+15=19 2.7 3.8 st
21 08+1.1=1.9 2.7 1.4 m
22 08+1.1=1.9 2.7 1.4 m
23 0.6+1.1=1.7 2.4 1.8 sm
24 06+1.1=17 2.4 1.8 sm
25 0.8+0.9=1.7 2.4 1.1 m
26 0.8+0.9=1.7 2.4 1.1 m
27 04+13=1.7 2.4 3.3 st
28 04+13=1.7 2.4 3.3 st
29 0.7+09=1.6 2.3 1.3 m
30 0.7+09=1.6 2.3 1.3 m
31 0.5+1.1=1.6 2.3 2.2 sm
32 06+1.0=1.6 2.3 1.7 m
33 04+1.1=15 2.2 2.8 sm
34 04+1.1=15 2.2 2.8 sm
35 04+1.1=1.5 2.2 2.8 sm
36 04+1.1=1.5 2.2 2.8 sm
37 0.5+09=14 2.0 1.8 sm
38 04+095=13 1.9 2.3 sm
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Table 3. Measurements of somatic chromosomes of Eria
corneri,2n = 36 at metaphase

Relative

Arm

Chromosome Length (um) length ratio Form
1 1.5+19=34 3.8 1.3 m
2 1.5+419=34 3.8 1.3 m
3 1.2=19=3.1 3.5 1.6 m
4 1.2+19=3.1 3.5 1.6 m
5 1.2+19=3.1 3.5 1.6 m
6 1.2+19=3.1 3.5 1.6 m
7 1.1+1.8=2.9 3.2 1.6 m
8 1.1+1.8=2.9 3.2 1.6 m
9 1.3+14=2.7 3.0 1.1 m

10 1.3+14=2.7 3.0 1.1 m
11 1.0+1.7=2.7 3.0 1.7 m
12 1.0+1.7=2.7 3.0 1.7 m
13 1.0+1.7=2.7 3.0 1.7 m
14 1.0+1.7=2.7 3.0 1.7 m
15 1.1+1.5=2.6 2.9 1.4 m
16 1.1+1.5=26 2.9 1.4 m
17 0.7+19=2.6 2.9 2.7 sm
18 0.7+19=256 2.9 2.7 sm
19 1.0+1.6=26 2.9 1.6 m
20 09+1.6=2.5 2.8 1.8 sm
21 1.0+14=24 2.7 1.4 m
22 08+16=24 2.7 2.0 sm
23 08+1.5=23 2.6 1.9 sm
24 0.8+1.5=23 2.6 1.9 sm
25 0.7+1.6=2.3 2.6 2.3 sm
26 0.7+1.6=2.3 2.6 2.3 sm
27 09+13=2.2 2.5 1.4 m
28 08+14=22 2.5 1.8 sm
29 1.0+1.1=2.1 2.3 1.1 m
30 1.0+1.1=2.1 2.3 1.1 m
31 09+1.1=2.0 2.2 1.2 m
32 09+1.1=2.0 2.2 1.2 m
33 09+1.0=1.9 2.1 1.1 m
34 0.8+1.0=1.8 2.0 1.3 m
35 06+06=1.2 1.3 1.0 m
36 0.6+06=1.2 1.3 1.0 m
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Table 4. Measurements of somatic chromosomes of Eria
javanica,2n = 36 at metaphase

31

Chromosome Length (um) l}:;zttjt\}re :_:::; Form
1 22+24=46 3.9 1.1 m
2 20+24=44 3.7 1.2 m
3 1.8+2.0=3.8 3.2 1.1 m
4 1.8+2.0=3.8 3.2 1.1 m
5 1.3+2.5=3.8 3.2 1.9 sm
6 1.2+2.5=3.7 3.2 2.1 sm
7 1.2+24=36 3.1 2.0 sm
8 1.1+24=3.5 3.0 2.2 sm
9 1.6+19=35 3.0 1.2 m
10 1.6 +1.9=3.5 3.0 1.2 m
11 1.4+2.1=35 3.0 1.5 m
12 14+2.1=3.5 3.0 1.5 m
13 1.6+19=35 3.0 1.2 m
14 1.6 +1.9=35 3.0 1.2 m
15 1.6+1.8=34 2.8 1.1 m
16 16+1.8=3.4 2.8 1.1 m
17 1.1+2.1=32 2.7 1.9 sm
18 1.1+2.1=3.2 2.7 1.9 sm
19 0.8+2.3=3.1 2.6 2.9 sm

20 0.8 +2.3=3.1 2.6 2.9 sm
21 1.3+1.8=3.1 2.6 1.4 m
22 1.3+1.7=3.0 2.6 1.4 m
23 1.5+1.5=3.0 2.6 1.0 m
24 14+15=29 2.5 1.1 m
25 1.5+1.5=3.0 2.6 1.0 m
26 1.5+1.5=3.0 2.6 1.0 m
27 1.3+1.7=3.0 2.6 1.3 m
28 1.3+1.7=3.0 2.6 1.3 m
29 1.3+1.7=3.0 2.6 1.3 m
30 1.3+1.7=3.0 2.6 1.3 m
31 1.1+1.9=3.0 2.6 1.7 m
32 1.1+19=3.0 2.6 1.7 m
33 1.1+1.5=2.6 2.2 1.4 m
34 1.1+1.5=2.6 2.2 1.4 m
35 1.0+14=24 2.1 1.4 m
36 1.0+14=24 2.1 1.4 m
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Table 5. Measurements of somatic chromosomes of Eria
ornata,?2n = 38 at metaphase
Chromosome Length (um) }}:rll;lﬁ,e rAartIircl) Form
1 09+1.8=2.7 3.3 2.0 sm
2 09+18=2.7 3.3 2.0 sm
3 12+13=25 3.0 1.1 m
4 12+13=25 3.0 1.1 m
5 12+13=25 3.0 1.1 m
6 12+13=25 3.0 1.1 m
7 1.2+13=25 3.0 1.1 m
8 1.2+1.2=24 2.9 1.0 m
9 1.0+14=24 2.9 14 m
10 09+15=24 2.9 1.7 m
11 09+15=24 2.9 1.7 m
12 09+15=24 2.9 1.7 m
13 09+15=24 2.9 1.7 m
14 08+16=2.4 2.9 2.0 sm
15 09+14=23 2.8 1.6 m
16 1.0+1.2=2.2 2.7 1.2 m
17 1.0+1.2=2.2 2.7 1.2 m
I8 U/+15=2.2 2.0 2.1 sm
19 07+15=22 2.7 2.1 sm
20 0.7+15=2.2 2.7 2.1 sm
21 09+1.2=2.1 2.6 1.3 m
22 09+1.2=2.1 2.6 1.3 m
23 09+1.2=2.1 2.6 1.3 m
24 09+1.2=2.1 2.6 1.3 m
25 0.7+14=2.1 2.6 2.0 sm
26 0.7+14=2.1 2.6 2.0 sm
27 08+1.2=20 2.4 1.5 m
28 08+1.2=2.0 2.4 1.5 m
29 08+1.2=2.0 2.4 1.5 m
30 08+1.1=1.9 2.3 14 m
31 08+1.1=19 2.3 1.4 m
32 05+14=109 2.3 2.8 sm
33 0.7+1.1=1.8 2.2 1.6 m
34 0.7+1.1=1.8 2.2 1.6 m
35 0.7+1.0=1.7 2.1 1.4 m
36 0.7+1.0=1.7 2.1 1.4 m
37 06+09=1.5 1.8 1.5 m
38 06+09=1.5 1.8 1.5 m
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Table 6. Measurements of somatic chromosomes of Eria
pannea,2n = 38 at metaphase
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Chromosome Length (Um) 11{:111;?1’6 ﬁ;rir:) Form
1 1.0+13=23 4.0 1.3 m
2 1.0+1.2=2.2 3.8 1.2 m
3 09+1.0=19 33 1.1 m
4 09+1.0=1.9 3.3 1.1 m
5 08+1.0=1.8 3.1 1.3 m
6 0.8+09=1.7 3.0 1.1 m
7 0.7+1.0=1.7 3.0 1.4 m
8 0.7+1.0=1.7 3.0 1.4 m
9 0.7+1.0=1.7 3.0 1.4 m

10 0.7+1.0=1.7 3.0 1.4 m
11 0.8+0.8=1.6 2.8 1.0 m
12 08+08=1.6 2.8 1.0 m
13 0.7+09=1.6 2.8 1.3 m
14 0.7+09=1.6 2.8 1.3 m
15 0.7+08=1.5 2.6 1.4 m
16 0.7+0.8=1.5 2.6 1.1 m
17 0.7+08=1.5 2.6 1.1 m
18 0.7+08=1.5 2.6 1.1 m
19 06+09=1.5 2.6 1.5 m
20 0.6+09=1.5 2.6 1.5 m
21 07+0.7=1.4 24 1.0 m
22 0.7+0.7=14 2.4 1.0 m
23 0.7+0.7=14 2.4 1.0 m
24 0.7+0.7=14 2.4 1.0 m
25 0.6+08=14 2.4 1.3 m
26 06+08=14 2.4 1.3 m
27 0.6+0.7=1.3 2.3 1.2 m
28 06+0.7=13 2.3 1.2 m
29 06+0.7=1.3 2.3 1.2 m
30 0.6+0.7=1.3 2.3 1.2 m
31 04+09=13 2.3 2.3 sm
32 04+09=13 2.3 2.3 sm
33 04+09=1.3 2.3 2.3 sm
34 04+09=13 2.3 2.3 sm
35 05+07=1.2 2.1 1.4 m
36 05+0.7=1.2 2.1 1.4 m
37 04+0.6=1.0 1.9 1.5 m
38 04+06=1.0 1.9 1.5 m
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Table 7. Measurements of somatic chromosomes of Eriaz
stricta, 2n = 40 at metaphase

Chromosome Length (um) 1}:111;1}116 f;?; Form
1 09+13=22 3.6 14 m
2 09+1.3=2.2 3.6 1.4 m
3 09+1.1=2.0 3.3 1.2 m
4 09+1.1=2.0 3.3 1.2 m
5 0.7+1.1=1.8 3.0 1.6 m
6 08+1.0=1.8 3.0 1.3 m
7 08+1.0=1.8 3.0 1.3 m
8 09+09=1.38 3.0 1.0 m
9 0.8+09=1.7 2.8 1.1 m

10 0.8+09=1.7 2.8 1.1 m
11 0.7+1.0=1.7 2.8 1.4 m
12 0.7+1.0=1.7 2.8 1.4 m
13 0.7+09=1.6 2.6 1.3 m
14 0.7+09=16 2.6 1.3 m
15 0.7+09=1.6 2.6 1.3 m
16 0.7+09=1.6 2.6 1.3 m
17 0.7+0.8=1.5 2.5 1.1 m
18 0.7+08=1.5 2.5 1.1 m
19 0.6+09=1.5 2.5 1.5 m
20 06+09=1.5 2.5 1.5 m
21 0.6 +08=1.4 2.3 1.3 m
22 0.6+08=14 2.3 1.3 m
23 06+08=14 2.3 1.3 m
24 06+08=14 2.3 1.3 m
25 06+08=14 2.3 1.3 m
26 06+08=1.4 2.3 1.3 m
27 0.7+0.7=1.4 2.3 1.0 m
28 0.7+0.7=14 2.3 1.0 m
29 06+0.7=13 2.1 1.2 m
30 0.6+0.7=1.3 2.1 1.2 m
31 05+08=1.3 2.1 1.6 m
32 05+08=13 2.1 1.6 m
33 0.5+08=1.3 2.1 1.6 m
34 0.5+0.8=1.3 2.1 1.6 m
35 04+09=1.3 2.1 2.3 sm
36 04+09=13 2.1 2.3 sm
37 05+06=1.1 1.8 1.2 m
38 05+06=1.1 1.8 1.2 m
39 0.5+05=1.0 1.7 1.0 m
40 05+0.5=1.0 1.7 1.0 m
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Table 8. Measurements of somatic chromosomes of Eria
coronaria, 2n = 36 at metaphase
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Relative

Arm

Chromosome Length (um) Jength ratio Form
1 1.2+1.8=3.0 3.6 1.5 m
2 1.2+1.8=3.0 3.6 1.5 m
3 1.2+1.8=3.0 3.6 1.5 m
4 1.3+1.6=2.9 34 1.2 m
5 12+1.6=2.8 3.3 1.3 m
6 1.1+1.7=2.38 3.3 1.5 m
] 1.1+1.6=2.7 3.2 1.5 m
8 1.1+1.6=2.7 3.2 1.5 m
9 1.1+1.6=2.7 3.2 1.5 m

10 1.0+1.7=2.7 3.2 1.7 m
11 1.0+1.7=2.7 3.2 1.7 m
12 0.6+2.1=2.17 3.2 3.5 st
13 1.1+15=26 3.1 1.4 m
14 1.0+1.6=2.6 3.1 1.6 m
15 09+1.7=26 3.1 1.9 sm
16 09+1.6=2.5 3.0 1.9 sm
17 1.1+13=24 2.8 1.2 m
18 1.1+13=24 2.8 1.2 m
19 1.1+13=24 2.8 1.2 m
20 1.0+14=24 2.8 1.4 m
21 09+15=24 2.8 1.7 m
22 09+14=23 2.7 1.6 m
23 09+14=23 2.7 1.6 m
24 05+1.8=23 2.7 3.6 st
25 08+14=22 2.6 1.8 sm
26 0.6 +15=2.1 2.5 2.5 sm
27 0.6 +1.5=2.1 2.5 2.5 sm
28 06+14=20 2.4 2.3 sm
29 06+13=1.9 2.3 2.2 sm
30 06+13=19 2.3 2.2 sm
31 0.7+1.1=1.8 2.1 1.6 m
32 0.8+09=1.7 2.0 1.1 m
33 0.7+0.8=1.5 1.8 1.1 m
34 0.6+09=1.5 1.8 1.5 m
35 05+09=14 1.7 1.8 sm
36 05+09=1.4 1.7 1.8 sm
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Table 9. Measurements of somatic chromosomes of Eria
biflora, 2n = 46 at metaphase

Chromosome Length (um) RlZi?gt‘?}ge ;:?il; Form
1 1.0+19=29 3.8 1.9 sm
2 1.0+1.7=2.7 3.5 1.7 m
3 09+1.8=2.7 3.5 2.0 sm
4 1.1+13=24 3.1 1.2 m
5 08+14=22 2.9 1.8 sm
6 08+13=2.1 2.4, 1.6 m
f 09+1.2=2.1 2.7 1.3 m
8 09+1.0=19 2.5 1.1 m
9 09+1.0=1.9 2.5 1.1 m

10 0.9+1.0=19 2.5 1.1 m
11 09+1.0=19 2.5 1.1 m
12 09+1.0=19 2.5 1.1 m
13 0.8+1.1=1.9 2.5 1.4 m
14 0.6 +1.3=19 2.5 2.2 sm
15 0.9+09=1.38 2.3 1.0 m
16 09+09=1.8 2.3 1.0 m
17 09+09=138 2.3 1.0 m
18 09+09=1.8 2.3 1.0 m
19 0.8+09=17 2.2 1.1 m
20 0.8+09=17 2.2 1.1 m
21 0.8+09=1.7 2.2 1.1 m
22 08+09=1.7 2.2 1.1 m
23 0.7+09=1.6 2.1 1.3 m
24 0.7+09=16 2.1 1.3 m
25 0.7+0.8=1.5 2.0 1.1 m
26 0.7+0.8=1.5 2.0 1.1 m
27 0.7+08=1.5 2.0 1.1 m
28 0.7+08=1.5 2.0 1.1 m
29 0.7+0.8=1.5 2.0 1.1 m
30 0.7+08=1.5 2.0 1.1 m
31 06+08=14 1.8 1.3 m
32 06+08=14 1.8 1.3 m
33 0.7+0.7=1.4 1.8 1.0 m
34 0.7+0.7=14 1.8 1.0 m
35 0.6+0.7=1.3 1.7 1.2 m
36 05+08=1.3 1.7 1.6 m
37 05+08=1.3 1.7 1.6 m
38 06+0.7=13 1.7 1.2 m
39 0.6+06=1.2 1.6 1.0 m
40 0.6+0.6=1.2 1.6 1.0 m
41 05+0.7=12 1.6 1.4 m
42 05+0.7=1.2 1.6 1.4 m
43 05+0.7=1.2 1.6 1.4 m
44 05+0.7=1.2 1.6 1.4 m
45 0.5+06=1.1 14 1.2 m
46 05+06=1.1 1.4 1.2 m
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Table 10. Measurements of somatic chromosomes of Eria
floribunda, 2n = 38 at metaphase
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Chromosome Length (um) }}:rllagttlﬁ'e ﬁlrtri[; Form
1 0.7+08=1.5 4.5 1.1 m
2 0.7+08=1.5 4.5 1.1 m
3 05+0.7=1.2 3.6 1.4 m
4 05+0.7=1.2 3.6 1.4 m
5 05+06=1.1 3.3 1.2 m
6 05+06=1.1 3.3 1.2 m
7 04+06=1.0 3.0 1.5 m
8 04+06=1.0 3.0 1.5 m
9 04+06=1.0 3.0 1.5 m

10 04+06=1.0 3.0 1.5 m
11 04+06=1.0 3.0 1.5 m
12 04+06=1.0 3.0 1.5 m
13 0.3+0.6=0.9 2.7 2.0 sm
14 0.3+0.6=0.9 2.7 2.0 sm
15 04+04=0.38 2.4 1.0 m
16 04+04=0.38 2.4 1.0 m
17 04+04=0.38 2.4 1.0 m
18 04+04=0.38 2.4 1.0 m
19 03+0.5=0.8 2.4 1.7 m
20 03+05=0.8 2.4 1.7 m
21 0.3+0.5=0.8 2.4 1.7 m
22 03+05=0.8 2.4 1.7 m
23 0.3+0.5=0.8 2.4 1.7 m
24 03+0.5=0.8 2.4 1.7 m
25 0.3+0.5=0.38 2.4 1.7 m
26 0.3+05=0.38 2.4 1.7 m
27 03+04=0.7 2.1 1.3 m
28 0.3+04=0.7 2.1 1.3 m
29 03+04=0.7 2.1 1.3 m
30 0.3+04=0.7 2.1 1.3 m
31 03+04=0.7 2.1 1.3 m
32 03+04=0.7 2.1 1.3 m
33 0.3+04=0.7 2.1 1.3 m
34 0.3+04=0.7 2.1 1.3 m
35 0.3+04=0.7 2.1 1.3 m
36 0.3+04=0.7 2.1 1.3 m
37 0.3+04=0.7 2.1 1.3 m
38 03+04=0.7 2.1 1.3 m
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Table 11. Measurements of somatic chromosomes of Eria

pachystachya, 2n=38 at metaphase

Chromosome Length (um) I]{::;El;e f-\ai?; Form
1 0.8+1.0=1.8 4.0 1.3 m
2 08+1.0=1.8 4.0 1.3 m
3 06+1.0=1.6 3.5 1.7 m
4 0.6+09=1.5 3.3 1.5 m
5 0.6+0.8=1.4 3.1 1.3 m
6 06+08=14 3.1 1.3 m
7 06+08=14 3.1 1.3 m
8 06+08=14 3.1 1.3 m
9 0.6+08=14 3.1 1.3 m

10 06+08=14 3.1 1.3 m
11 0.6+0.7=1.3 2.9 1.2 m
12 06+0.7=1.3 2.9 1.2 m
13 0.6+0.6=1.2 2.6 1.0 m
14 06+06=1.2 2.6 1.0 m
15 05+0.7=1.2 2.6 14 m
16 05+0.7=1.2 2.6 1.4 m
17 N4+n8=1.2 2.0 2.0 sm
18 04+08=1.2 2.6 2.0 sm
19 04+08=1.2 2.6 2.0 sm
20 04+08=1.2 2.6 2.0 sm
21 0.5+0.6=1.1 24 1.2 m
22 0.5+0.6=1.1 2.4 1.2 m
23 05+06=1.1 2.4 1.2 m
24 05+0.6=1.1 2.4 1.2 m
25 05+06=1.1 2.4 1.2 m
26 05+0.6=1.1 2.4 1.2 m
27 04+06=1.0 2.2 1.5 m
28 04+06=1.0 2.2 1.5 m
29 04+06=1.0 2.2 1.5 m
30 04+06=1.0 2.2 1.5 m
31 04+0.6=1.0 2.2 1.5 m
32 04+06=1.0 2.2 1.5 m
33 0.4+0.5=0.9 2.0 1.3 m
34 04+0.5=0.9 2.0 1.3 m
35 04+0.5=0.9 2.0 1.3 m
36 04+0.5=0.9 2.0 1.3 m
37 04+0.5=0.9 2.0 1.3 m
38 04+0.5=0.9 2.0 1.3 m
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Table 12. Measurements of somatic chromosomes of Eria
acervata,2n = 38 at metaphase
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Chromosome Length (um) l}:i;l}‘:e ;A;{[Iir:) Form
1 0.7+1.0=1.7 3.6 1.4 m
2 0.7+1.0=1.7 3.6 1.4 m
3 0.8+09=1.7 3.6 1.1 m
4 0.8+09=1.7 3.6 1.1 m
5 0.7+0.8=1.5 3.1 1.1 m
6 0.7+08=1.5 3.1 1.1 m
T 0.7+0.8=1.5 3.1 1.1 m
8 0.7+08=1.5 3.1 1.1 m
9 06+08=14 2.9 1.3 m

10 06+08=14 2.9 1.3 m
11 06+08=14 2.9 1.3 m
12 06+08=14 2.9 1.3 m
13 0.6+0.7=1.3 2.7 1.2 m
14 0.6+0.7=1.3 2.7 1.2 m
15 0.6+0.7=1.3 2.7 1.2 m
16 0.6+0.7=1.3 2.7 1.2 m
17 0.5+0.8=1.3 2.7 1.6 m
18 05+0.8=1.3 2.7 1.6 m
19 06+0.6=12 2.5 1.0 m
20 06+0.6=12 2.5 1.0 m
21 05+0.7=12 2.5 14 m
22 0.5+0.7=1.2 2.5 1.4 m
23 0.5+0.7=1.2 2.5 1.4 m
24 05+0.7=1.2 2.5 1.4 m
25 05+06=1.1 2.3 1.2 m
26 0.5+0.6=1.1 2.3 1.2 m
27 04+07=1.1 2.3 1.8 sm
28 04+0.7=1.1 2.3 1.8 sm
29 04+07=1.1 2.3 1.8 sm
30 04+07=1.1 2.3 1.8 sm
31 03+08=1.1 2.3 2.7 sm
32 03+08=1.1 2.3 2.7 sm
33 04+0.6=1.0 2.1 1.5 m
34 04+0.6=1.0 2.1 1.5 m
35 04+05=0.9 1.9 1.3 m
36 04+05=0.9 1.9 1.3 m
37 04+0.5=09 1.9 1.3 m
38 04+0.5=0.9 1.9 1.3 m
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Table 13. Measurements of somatic chromosomes of Eria
bractescens, 2n = 38 at metaphase

Relative

Arm

Chromosome Length (um) length ratio Form
1 1.3+14=2.7 4.2 1.1 m
2 1.3+14=27 4.2 1.1 m
3 1.0+1.0=2.0 3.1 1.0 m
4 1.0+1.0=20 3.1 1.0 m
5 0911.1=2.0 3.1 1.2 m
6 09+1.1=2.0 3.1 1.2 m
7 0.7+12=1.9 3.0 1.7 m
8 0.7+1.2=1.9 3.0 1.7 m
9 09+1.0=1.9 3.0 1.1 m

10 09+1.0=1.9 3.0 1.1 m
11 08+1.0=1.38 2.8 1.3 m
12 0.8+1.0=1.8 2.8 1.3 m
13 08+10=1.8 2.8 1.3 m
14 08+1.0=1.8 2.8 1.3 m
15 0.8+09=1.7 2.6 1.1 m
16 08+09=1.7 2.6 1.1 m
17 0.8+00—-1.7 2.8 1.1 m
18 0.8+09=1.7 2.6 1.1 m
19 08+09=1.7 2.6 1.1 m
20 0.8+09=1.7 2.6 1.1 m
21 0.7+09=1.6 2.5 1.3 m
22 0.7+09=1.6 2.5 1.3 m
23 0.7+09=1.6 2.5 1.3 m
24 0.7+09=1.6 2.5 1.3 m
25 0.7+09=1.6 2.5 1.3 m
26 0.7+09=1.6 2.5 1.3 m
27 0.7+08=1.5 2.3 1.1 m
28 0.7+0.8=1.5 2.3 1.1 m
29 06+09=1.5 2.3 1.5 m
30 06+09=1.5 2.3 1.5 m
31 06+08=14 2.2 1.3 m
32 06+08=14 2.2 1.3 m
33 0.6+0.7=1.3 2.0 1.2 m
34 06+0.7=1.3 2.0 1.2 m
35 05+0.7=1.2 1.9 1.4 m
36 05+0.7=1.2 1.9 1.4 m
37 05+0.7=1.2 1.9 1.4 m
38 05+0.7=1.2 1.9 1.4 m
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Table 14. Measurements of somatic chromosomes of Eria
graminifolia, 2n = 42 at metaphase
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Relative

Arm

Chromosome Length (um) Jength ratio Form
1 06+1.0=16 3.5 1.7 m
2 06+1.0=16 3.5 1.7 m
3 04+09=1.3 2.9 2.3 sm
4 04+09=13 2.9 2.3 sm
5 04+09=13 2.9 2.3 sm
6 04+09=13 2.9 2.3 sm
7 04+09=13 2.9 2.3 sm
8 04+09=13 2.9 2.3 sm
9 04+09=13 2.9 2.3 sm

10 05+0.7=1.2 2.7 1.4 m
11 0.5+0.7=1.2 2.7 1.4 m
12 05+07=12 2.7 1.4 m
13 04+08=1.2 2.7 2.0 sm
14 04+08=1.2 2.7 2.0 sm
15 0.5+0.6=1.1 2.4 1.2 m
16 0.5+06=1.1 2.4 1.2 m
17 05+06=1.1 2.4 1.2 m
18 05+06=1.1 2.4 1.2 m
19 04+07=1.1 2.4 1.8 sm
20 05+05=1.0 2.2 1.0 m
21 05+05=1.0 2.2 1.0 m
22 05+05=1.0 2.2 1.0 m
23 05+05=1.0 2.2 1.0 m
24 05+05=1.0 2.2 1.0 m
25 05+05=1.0 2.2 1.0 m
26 05+05=1.0 2.2 1.0 m
27 05+05=1.0 2.2 1.0 m
28 05+05=1.0 2.2 1.0 m
29 03+07=1.0 2.2 2.3 sm
30 03+0.7=1.0 2.2 2.3 sm
31 03+0.7=1.0 2.2 2.3 sm
32 03+0.7=1.0 2.2 2.3 sm
33 0.3+0.6=0.9 2.0 2.0 sm
34 03+06=0.9 2.0 2.0 sm
35 03+06=0.9 2.0 2.0 sm
36 03+0.6=0.9 2.0 2.0 sm
37 03+0.5=0.8 1.8 1.7 m
38 0.3+0.5=0.8 1.8 1.7 m
39 03+05=0.8 1.8 1.7 m
40 0.3+0.5=0.8 1.8 1.7 m
41 0.3+0.5=0.8 1.8 1.7 m
42 03+0.5=0.8 1.8 1.7 m
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Table 15. Measurements of somatic chromosomes of Eriz
hyacinsoides, 2n = 38 at metaphase
Chromosome Length (um) If:rlle;?};'e ﬁirg:) Form

1 0.8+1.0=1.8 3.2 1.3 m

2 0.8+1.0=1.8 3.2 1.3 m

3 0.7+1.1=1.38 3.2 1.6 m

4 0.7+1.1=1.8 3.2 1.6 m

5 0.7+1.1=1.8 3.2 1.6 m

6 0.7+1.1=1.8 3.2 1.6 m

7 0.8+09=1.7 3.0 1.1 m

8 08+0.9=1.7 3.0 1.1 m

9 06+1.1=1.7 3.0 1.8 sm
10 0.6+1.1=1.7 3.0 1.8 sm
11 0.7+09=16 2.8 1.3 m
12 0.7+09=16 2.8 1.3 m
13 0.7+09=1.6 2.8 1.3 m
14 0.7+09=1.6 2.8 1.3 m
15 0.7+09=16 2.8 1.3 m
16 0.7+09=1.6 2.8 1.3 m
17 N7+N8=14, 2.6 1.1 m
18 0.7+08=1.5 2.6 1.1 m
19 0.7+08=1.5 2.6 1.1 m
20 0.7+08=1.5 2.6 1.1 m
21 0.7+08=1.5 2.6 1.1 m
22 0.7+08=1.5 2.6 1.1 m
23 0.6+09=1.5 2.6 1.5 m
24 06+09=1.5 2.6 1.5 m
25 0.7+0.7=14 2.5 1.0 m
26 0.7+0.7=14 2.5 1.0 m
27 0.7+0.7=14 2.5 1.0 m
28 0.7+0.7=14 2.5 1.0 m
29 0.6+0.7=13 2.3 1.2 m
30 0.6+0.7=1.3 2.3 1.2 m
31 0.6 +0.7=1.3 2.3 1.2 m
32 06+0.7=1.3 2.3 1.2 m
33 05+0.7=1.2 2.1 1.4 m
34 05+0.7=1.2 2.1 1.4 m
35 05+0.7=1.2 2.1 1.4 m
36 05+07=1.2 2.1 1.4 m
37 05+07=1.2 2.1 1.4 m
38 04+0.6=1.0 1.8 1.5 m
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Table 16. Measurements of somatic chromosomes of Erig
ovata, 2n = 38 at metaphase
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Chromosome Length (um) llzgzttl}‘l]e f;?;; Form
1 08+1.2=2.0 4.1 1.5 m
2 0.8+12=20 4.1 1.5 m
3 0.7+09=16 3.3 1.3 m
4 06+1.0=1.6 3.3 1.7 m
5 0.7+08=1.5 3.1 1.1 m
6 0.7+0.8=1.5 3.1 1.1 m
7 0.7+0.8=1.5 3.1 1.1 m
8 0.7+0.8=15 3.1 1.1 m
9 0.6+09=1.5 3.1 1.5 m

10 06+09=1.5 3.1 1.5 m
11 06+08=1.4 2.9 1.3 m
12 06+08=14 2.9 1.3 m
13 05+09=14 2.9 1.8 sm
14 05+09=14 2.9 1.8 sm
15 06+0.7=13 2.7 1.2 m
16 06+07=13 2.7 1.2 m
17 0.6+0.7=1.3 2.7 1.2 m
18 0.6 +0.7=1.3 2.7 1.2 m
19 0.5+08=1.3 2.7 1.6 m
20 05+08=13 2.7 1.6 m
21 05+0.7=1.2 2.4 1.4 m
22 05+0.7=1.2 2.4 1.4 m
23 0.6+06=1.2 2.4 1.0 m
24 0.6+06=1.2 24 1.0 m
25 0.6 +06=1.2 2.4 1.0 m
26 0.6+06=1.2 2.4 1.0 m
27 05+06=1.1 2.2 1.2 m
28 05+06=1.1 2.2 1.2 m
29 05+06=1.1 2.2 1.2 m
30 05+06=1.1 2.2 1.2 m
31 05+05=1.0 2.0 1.0 m
32 05+05=1.0 2.0 1.0 m
33 05+05=1.0 2.0 1.0 m
34 0.5+05=1.0 2.0 1.0 m
35 04+06=1.0 2.0 1.5 m
36 04+06=1.0 2.0 1.5 m
37 04+05=09 1.8 1.2 m
38 04+4+05=09 1.8 1.2 m
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Table 17. Measurements of somatic chromosomes of Erig
reptans, 2n = 38 at metaphase
Chromosome Length (um) 11{;11;1}}[6 ;\artrirz) Form
1 1.0+1.1=2.1 4.0 1.1 m
2 1.0+1.1=2.1 4.0 1.1 m
3 0.9+1.0=1.9 3.6 1.1 m
4 09+1.0=19 3.6 1.1 m
5 0.8+09=1.7 3.2 1.1 m
6 0.8+09=1.7 3.2 1.1 m
7 0.7+09=16 3.0 1.3 m
8 0.7+09=1.6 3.0 1.3 m
9 0.7+0.9=1.6 3.0 1.3 m
i0 0.7+09=1.6 3.0 1.3 m
11 0.6+09=1.5 2.8 1.5 m
12 0.6+09=1.5 2.8 1.5 m
13 06+08=14 2.7 1.3 m
14 06+08=14 2.7 1.3 m
15 0.6+08=14 2.7 1.3 m
16 06+08=14 2.7 1.3 m
17 03+09=14 2.7 1.8 sm
18 05+09=14 2.7 1.8 sm
19 0.6+0.7=1.3 2.5 1.2 m
20 06+0.7=13 2.5 1.2 m
21 0.6+0.7=1.3 2.5 1.2 m
22 0.6+0.7=1.3 2.5 1.2 m
23 0.6+0.7=1.3 2.5 1.2 m
24 06+0.7=13 2.5 1.2 m
25 05+0.7=1.2 2.3 1.4 m
26 05+0.7=1.2 2.3 1.4 m
27 05+0.7=1.2 2.3 1.4 m
28 0.5+0.7=1.2 2.3 1.4 m
29 0.5+0.7=1.2 2.3 1.4 m
30 0.5+0.7=1.2 2.3 1.4 m
31 05+0.6=1.1 2.1 1.2 m
32 05+06=1.1 2.1 1.2 m
33 05+06=1.1 2.1 1.2 m
34 0.5+06=1.1 2.1 1.2 m
35 0.5+06=1.1 2.1 1.2 m
36 05+06=1.1 2.1 1.2 m
37 0.5+0.5=1.0 1.9 1.0 m
38 05+05=1.0 1.9 1.0 m
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Table 18. Measurements of somatic chromosomes of Eria
spicata, 2n = 38 at metaphase
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Relative

Arm

Chromosome Length (um) length ratio Form
1 1.0+1.2=2.2 5.1 1.2 m
2 1.0+1.2=2.2 5.1 1.2 m
3 05+13=1.8 4.2 2.6 sm
4 0.7+09=1.6 3.7 1.3 m
5 0.7+0.8=1.5 3.5 1.1 m
6 0.6+08=14 3.2 1.3 m
7 0.5+0.7=1.2 2.8 1.4 m
8 05+0.7=1.2 2.8 1.4 m
9 05+0.7=1.2 2.8 1.4 m

10 05+0.7=1.2 2.8 1.4 m
11 0.5+0.7=1.2 2.8 1.4 m
12 05+0.7=1.2 2.8 1.4 m
13 05+0.6=1.1 2.6 1.2 m
14 0.5+0.6=1.1 2.6 1.2 m
15 04+0.7=1.1 2.6 1.8 sm
16 04+0.7=1.1 2.6 1.8 sm
17 04+0.7=1.1 2.6 1.8 sm
18 04+0.7=1.1 2.6 1.8 sm
19 0.5+0.5=1.0 2.3 1.0 m
20 05+05=1.0 2.3 1.0 m
21 05+0.5=1.0 2.3 1.0 m
22 05+0.5=1.0 2.3 1.0 m
23 0.5+0.5=1.0 2.3 1.0 m
24 0.5+05=1.0 2.3 1.0 m
25 04+0.5=0.9 2.1 1.3 m
26 04+05=0.9 2.1 1.3 m
27 0.4+0.5=0.9 2.1 1.3 m
28 04+0.5=0.9 2.1 1.3 m
29 04+05=0.9 2.1 1.3 m
30 0.4+0.5=0.9 2.1 1.3 m
31 04+05=0.9 2.1 1.3 m
32 04+0.5=0.9 2.1 1.3 m
33 04+05=0.9 2.1 1.3 m
34 0.4+0.5=0.9 2.1 1.3 m
35 04+0.5=0.9 2.1 1.3 m
36 04+0.5=09 2.1 1.3 m
37 04+05=09 2.1 1.3 m
38 04+05=0.9 2.1 1.3 m
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Table 19. Measurements of somatic chromosomes of Erig
tomentosiflora, 20=38 at metaphase

Chromosome Length (um) Rlzf;‘}ae grtrircl) Form
1 12+13=25 4.2 1.1 m
2 12+13=25 4.2 1.1 m
3 09+1.1=2.0 3.3 1.2 m
4 09+1.1=2.0 3.3 1.2 m
5 09+1.0=19 3.2 1.1 m
6 09+1.0=1.9 3.2 1.1 m
7 09+09=1.8 3.0 1.0 m
8 09+09=1.38 3.0 1.0 m
9 0.8+09=1.7 2.8 1.1 m

10 0.8+09=1.7 2.8 1.1 m
11 0.7+1.0=1.7 2.8 1.4 m
12 0.7+1.0=1.7 2.8 1.4 m
13 0.7+1.0=1.7 2.8 1.4 m
14 0.7+1.0=1.7 2.8 1.4 m
15 06+1.0=1.6 2.7 1.7 m
16 06+1.0=1.6 2.7 1.7 m
17 N7+0R=11, .5 1.1 m
18 0.7+0.8=1.5 2.5 1.1 m
19 0.7+08=1.5 2.5 1.1 m
20 0.7+08=1.5 2.5 1.1 m
21 0.7+0.8=1.5 2.5 1.1 m
22 0.7+0.8=1.5 2.5 1.1 m
23 0.7+0.8=1.5 2.5 1.1 m
24 0.7+0.8=1.5 2.5 1.1 m
25 06+08=14 2.3 1.3 m
26 06+08=1.4 2.3 1.3 m
27 06+08=14 2.3 1.3 m
28 06+08=1.4 2.3 1.3 m
29 06+0.7=1.3 2.2 1.2 m
30 0.6 +0.7=1.3 2.2 1.2 m
31 06+0.7=1.3 2.2 1.2 m
32 06+0.7=1.3 2.2 1.2 m
33 06+0.7=1.3 2.2 1.2 m
34 06+0.7=1.3 2.2 1.2 m
35 05+0.7=1.2 2.0 1.4 m
36 05+0.7=1.2 2.0 1.4 m
37 04+0.7=1.1 1.8 1.8 sm
38 04+0.7=1.1 1.8 1.8 sm
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Chromosome count in the hybrids of Paphiopedilum 1. 91 cultivars

Kohji Karasawa

Paphiopedilum [&13 5 Y FHEY OFTldR bR
B EEE LT TRRAR/I N XD T,
RIS EEMERE <, 1869FLIKE Dicék
EHEHE N, RIBBINIEERLRTH S,
EEIREEOBPHOERICL - TRIY,
RE=ENCEN B DS  BREADEINC L 5T
bzoINTWEZ EFEISHOENTNS,
KIBORZHEDRE L 15 - 728 ( species ) 1THFE
T T AL, BRFN VEESLETT FILE,
REEBE, ~vav, 74 )y EVhLAYETIE
ART, RR=2—F=7, 7S VELVBIKES
ORI m LTS, ChoBEBEORERRIC
SUNVTIEE TIC Duncan & MacLeod ( 1948,1949,
1950 ), Karasawa (1978, 1979, 1980) 5ick -
TEHMHHINT S, THBOREHAEICEIL
Tid, Mehlquist ( 1947 ), Duncan( 1947 ),
Lenz ( 1960 ) 5iCk -T#100 BEFICDWNTOHE
MHBICTET, 160FERUBIZTHOR TN,
TR ICT RS R DBARKBIC OO TOKYRE
DORE, ZOHRBOEFZMBIENDTIEL, &
HOBNERUGTERLRHETHICOBETH S
EERbLNE, EERABOBERBOWMEEED T
35, 40, BELIHEBOREGRO—TL #E
T2, EEOIERIT Karasawa (1979) EEHED H B
CE >T, BE UMBEROREBHEKEZDF
HRE1IBLIUR1I~I0CRLIBY TH 5,

R & EBER

LEERE U 91E GO 5 8BS DT Hi <
CREHBEEE L bDTH B, AL LLIEHE
KB TREARIT 20 =26, 27, 28, 29, 30, 31,
32, 34, 39, 40, 41, 42, 43, 45, 46, 47, 52, 53,
54, 55, 56, 57, 58, 62L63VsEIEX NI,

AB R ( species ) DFRBEAFICONTIE 2n =
2605 2n=42 FTHEEIN T3 ( Duncan &
MacLeod 1947, 1949, 1950, Karasawa 1978,1979,
1980, & D, TNHDHH 2n = 268 ORAEKIT
WIS VE (hEBIEGEREE, 2 hEask )
Lok 5ED, 2n= BVORABERRELTE
b, 2n=230 L EoREGLEETIETIE, VA
BAMLOFICE S 150 THRAE ORETEIREER
Rfalk, 1BRES) OBRENNRLGONE, T
U VEIR B A b eIl ( B A TINT ) 1CRERT
3EEZ 5NTHA ( Karasawa 1979, Karasawa
& Tanaka 1980 ), X, 2n=30»52n=42 T
OFICBNTIE, 1ERGAE 2 #EE VAL ER]E
WKBELIZEZDEHBWTNS 2n= 26V &750,
ABOEAYRBLRIn=13VTH5, ¥-T; &
BTREICREADR IS THREMYHRTI I
TEII,

BHRTEAERTE U T 28813, 2hic
D6 - T &1 ( species ) 2EEL, Lbhok

* Contribution from the Hiroshima Botanical Garden No. 23

** The Hiroshima Botanical Garden

Bulletin of The Hiroshima Botanical Garden, No. 6: 47—64, 1983.
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Table 1. Chromosome numbers of Paphiopedilum hybrid.

. Year of Chromosome
Hybrid HATEmace Registered number (2n)
Aiko Yamamoto ‘Elegance’ Finetta x Yumedono 1957 27
Aiko Yamamoto ‘Grace’ Finetta x Yumedono 1957 28
Albion FCC/RHS Astarte x niveum 1922 39
Astarte insigne x Psyche 1914 40
Atlantis ‘The Cardinal’ Cardinal Mercier x Chloris 1927 40
Awayuki ‘My First Dream’ Chrysostom x Phips 1967 57
Besnow Yerba Buena x niveum 1973 27
Betsy Raper FCC/MOS Cardinal Mercier x Warrior 1934 63
Betty Bracy ‘Cameo’ Gwenpur x Actaeus Bianca 1956 41
Betty Bracy ‘Springtime’ Gwenpur X Actaeus Bianca 1956 41
Boltonii ‘Magnificum’ insigne x niveum 1909 26
Borburn ‘Bunbry’ Bordube x Chardmoore 1937 41
Bradford ‘Dawnland’ Bahram x Grace Darling 1950 29
Chardmoore ‘Mrs. Corburn’ Christopher x Lena 1927 27
Chilton AM/RHS Culver x Grace Darling 1952 28
Christopher ‘Grand Duke Nicholas’ Actaeus x Leeanum 1902 27
Chrysostom ‘Our King’ Christopher x Pyramus 1922 41
Clal: ¢ Lune Emerald x Alma Gavaert 1927 34
Cockade ‘Chilton’ Ernest E. Platt x Allure 1960 40
Decameron ‘Amaranth’ Garibaldi x Muriel II 1932 52
Diana Broughton ‘Golden Queen’ Doris Black x Grace Darling 1936 27
Euryostom ‘The King’ Chrysostom x Eurybiades 1930 41
F. C. Puddle FCC/RHS Actaeus x Astarte 1932 41
Finetta AM/JOS Christopher x Chrysostom 1930 27
Floralies ‘The Cardinal’ Atlantis x Meigle 1933 54
Gan ‘Tommy’ F. C. Puddle x Finetta 1973 55
Gertrude West ‘The Queen’ Lady Phulmoni x Robert Paterson 1937 52
Giallo ‘White Crown’ Dramatic x Lemon Hart 1964 41
Glosan ‘A’ Glorita x insigne 1963 26
Glosan ‘E’ Glorita x insigne 1963 26
Golden Acres ‘Go Boy’ Golden Diana x McLaren Park 1963 27
Golden Fleece insigne x Antinous 1915 26
Grove ‘Cupid’ Radley x Dalla 1957 40
Gwen Hannen FCC/RHS Christopher x Florence Spencer 1922 30
Harrisianum barbatum x villosum 1869 32
Hassallii ‘St. Mary’ Bingleyense x charlesworthii 1912 47
Hellas ‘Westonbirt’ Desdemona x Tania 1940 27
H. Yamamoto ‘Mikage’ Gertrude West x Mrs. Eley 1955 56
Jocelyn ‘Suwada’ Minster Lovell x Desire 1967 27
Lady Dillon ‘Magnificum’ Mrs. William Mostyn x Nitens 1913 27
La Honda ‘Guy Stoddard’ Dianalus x Cadina 1956 27
Leeanum insigne x spicerianum 1884 28
Lemon Hart AM/RHS Ann Harper x Desire 1956 27
Lohengrin ‘H. H. Tanaka’ Golden Beauty x F. C. Puddle 1954 55
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Table 1. ( continued )
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London Wall ‘Sun Beam’
Lord Derby

Madam Martinet ‘Spring Field’
May Green ‘No. 2’
Medowsweet ‘Purity’
Mem. F. M. Ogilvie

Midas

Miller’s Daughter

Moreton Bay ‘Shigedonia’
Olney Mill

Paeony ‘Regency’

Phips

Puddleham ‘Doolittle’
Robert Paterson

Rose Freckles

Rosy Dawn AM/RHS
Sandra Mary ‘Diablo’
Saraband

Sheerline ‘Rondo’

Silvara ‘Aphrodite’

Silvara ‘Madonna’

Snow Bunting ‘Muriel’
Sparsholt ‘Jaguar’
Sumurun ‘Pearl’

Susan Tucker ‘Snow Heaven’
Susan Tucker ‘South Pole’
Susan Tucker ‘White Pearl’
Tarbaby ‘Night Glow’
Thrums ‘Hasky’

Tommie Hanes ‘Althea’
Tsuya Ikeda ‘Hamatake’
Tsuya Ikeda ‘Koiso’

Tsuya Ikeda ‘Oiso’

Tsuya Ikeda ‘No. 4°
Wakeswood ‘Africa’
Wendover ‘Red Giant’
White Christmas

White Condor

Whitelur

Winston Churchill ‘Redoubtable’
Yokohama ‘A’

Yoshiko Yamamoto ‘Asuka’
Yumedono ‘Gessho’
Unnamed

Unnamed ‘No. 1’
Unnamed ‘354—-L°
Unnamed ‘354—-H’

Akeley x Commander Howard Wethy

rothschildianum X superbiens
callosum x delenatii

Aiko Yamamoto x Langtye
Chilton x F. C. Puddle
Curtmanni x Pyramus
Actaeus x Golden Fleece
Chantal xDusty Miller
Spring Verdure x Whitehall
Dusty Miller x Battersea
Noble x Belisaire

Aureum x Boltonii

F. C. Puddle x Golden Diana
Eurybiades x Mem. F. M. Ogilvie
Susan Tucker x Wendwater
Astarte x Gwen Hannen
Noyo x Santa Margarita
King Arthur x Newbury
Bradford x Lemon Hart
Sungrove x F. C. Puddle
Sungrove x F, C. Puddle

F. C. Puddle x Florence Spencer
Ernest E. Platt x Blendia
Boltonii x Christopher
Shalimar x F. C. Puddle
Shalimar x F. C. Puddle
Shalimar x F. C. Puddle
Lunar Orbit x Huntava
Chrysostom x J. M. Black
Gwenpur x Greensleeves
Golden Fleece x Phips
Golden Fleece x Phips
Golden Fleece x Phips
Golden Fleece x Phips

A. Lomax x Wendover
Atlantis x John Henry

Mem. Joe Ozzella x Lohengrin
Phips x Glosan

F. C. Puddle x Wallur

Eridge x Hampden

Gertrude West x Ilium

Aiko Yamamoto x Lemon Hart
Midas x Yokohama
Euryostom x F, C. Puddle
Gan x Langtye

Lohengrin x Lemon Hart
Lohengrin x Lemon Hart

1947
1894
1932
1973
1956
1919
1927
1971
1950
1974
1956
1925
1966
1925
1973
1935
1963
1932
1962
1964
1964
1942
1959

1954
1954
1954
1966
1928
1967
1958
1958
1958
1958
1948
1936
1964
1980
1967
1951
1956
1969
1956

40
31
29
28
46
42
27
43
54
58
58
39
54
52
54
40
52
45
41
54
54
54
55
39
54
54
54
41
39
41
53
52
52
52

- 53

55
41
52
54
54
217
27
28
62
41
26
40
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MUBETH B,

GHBE SN TV ATHEORSRIREC1ZE
LTEE 2T BRMTH B, ChHOIEHICEIS LT
2B 15 3IPaphiopedilumBE B Paph. insigne
(2n=26=26V ), Paph. villosum ( 2n = 26 =
26V ) & Paph. spicerianum ( 2n = 30 = 22V +
8I)Th 3, X biC, HATETIZBrachypetalumif
B ®D Paph. niveum (2n=26 = 26V )53, %/, &
FOBIECHATEICIRABERBOART DL Paph.
bellatulum (2n= 26 = 26V) MAEIIN T B,
Sigmatopetalum HiJE DB AR I YA MK D)
Bric & -» TS U7 fEBE ( Karasawa & Saito
1982 ) T 2n=28~LF TOREMAK» 11D,
INSCOTHETREEABREIERT, 23R
PEAYELN,

1950 R E TIIEHBH SN/ BRIEAEIT Paph.
Christopher < Grand Duke Nicholas’, Paph. Fine-
tta AM/JOS, Paph. Hellas ‘Westonbirt> FCC/
RHS, Paph. Jocelyn ‘Suwada’, Paph. La Honda
‘Guy Stoddard” HCC/AOS, Paph. Lemon Hart
FCC/I0S 13 ETH OB & 51IC 20 = 21 DfEFENSE
Vo TN 2n=2TEORELINLTLE 20 =26
V+aDBE T, D Lt Peph. Finetta,
Paph. Hellas, Paph. Lemon Hart, Paph. Yoshiko
Yamamoto ‘Asuka’’i i3 T BB 4 2@EL,
2n=21=25V+ 2 1=26V &13b, IEH 2k
CHY%3250TH 3,

BHREILE DT ERHMT, TEB—BEREL, #
MBECBESAE LIED 12D IR 1950FE/R 0 5 TH
%, ENLHDS L Paph. Betty Bracy ‘Springtime’
AM/JOS ( 2n =41, 1956 %4 ) % Paph. More-
ton Bay ‘Shigedonia’ FCC/JOS ( 2n =54, 1950
FEBHRILEIMEGNE LU LB REETH
%o

BERTE AL BTE T TITIN0ER 0@ Hic
Paph. Chrysostom ‘Our King’ ( 2n =41, 19224
4% ), Paph. Mem. F. M. Ogilvie( 2n = 41, 1919
F 43 ) % Paph. Robert Patterson ‘Good’ ( 2n
=52, 1925%4 )LD 3B ENE i3 4EHY
HESHE LT 3,

B &R D A EIZ Paph. niveum ( 2n = 26 )i
HXRL, Z<EERBIELDOTRICEL - THREIN
T&ETW3, TDPaph. niveum D &I135 < T
KREL, BRICETHBEEZEL TV 3, HED
BEIED% 13 Paph. F.C. Puddle FCC/RHS ,(2n
=41) ZRFRELTEHINTOT, 2OFHOD
B B{E{ki3 Paph. Gan ‘Tommy’ AM/JOS (2n=55),
Paph. Lohengrin ‘H. H. Tanaka’ AM/JOS (2n =
55), Paph. Puddleham ‘Doolittle’ (2n=54), Paph.
Silvara ‘Aphrodite’ (2n=54), Paph. Susan Tucker
‘South Pole’ (2n=54) 73 X g b 4 fkfy
RELERELTNE, T/, BATERENE
Paph. Tsuya Ikeda D 4 AT S 2n =052, 5343
HE & 1c, Paph. 'I'suya lkedaid Paph. Golden
Fleece ( 2n=26) X Phips ( 2n=39) 15 4
HROFREE LTS, THSHBIER Paph. F. C.
Puddle *® Paph. Phips DIERTHRBFHoE L1
bOEHRIEN B,

BEIED 4 fEMEEEFBHE LTRSS hre,
Paph. Gan ‘Tommy’ x Paph. Langtye ‘Oberon’ £
Paph. Lohengrin ‘H. H. Tanaka’ x Paph. Lemon
Hart OREBEDIEZ O TNOLEREIETH 572,

BNIZEHLE LTER SN L T 3 Paph.
Gertrude West ‘The Queen’ (2n=52), Paph.
H. Yamamoto ‘Mikage’ (2n=56), Paph. Pacony
‘Regency’ (2n=58), Paph. Robert Patterson
‘Good’ (2n=52), Paph. Sparsholt ‘Jaguar’ (2n=
55) Paph. Winston Churchill ‘Redoubtable’ (2n
=54) BER ASHHIROBEHERTH 2 & B0
1o
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Paphiopedilum DA MBI HEMEIC DO THREBEHE
oAFEL,
34, 39, 40, 41, 42, 43, 45, 46, 47, 52, 53,

54, 55, 56, 57, 58, 62&L63%HE L1z, 5 B8l
EERFIICRBGRERE LSO TH S,

1950 AKEE TOERBEFICIIFEEEH 20 =
MEEET BEALS, ThSRBT LS 2n
=271=26V + a DB MHEITHD T, 2n=27
=25V + 21 =26V DR 5750, EHIZ2E
RICHE YT A EFENE SN,

AL AIERFE T, T TIKI00EKD
3 A F Ao 13 4 fS BB DB LT
WA, BEGIERE T NS, (19505

AR ) BtatE DS A ST,

4. B&itx > 3 Paph. F. C. Puddle FCC/RHS

%> Paph. Phips i3 3 fERETRELKER 5120,
s & 2 fEEBMEE SO, SE Uit HRE
B 4 S ERRAABRIE U Tihcdi g
Paph. F. C. Puddle % Paph. Phips DIEZETCHEAD
BFichkd 3 EBbhs,

5. e, wEHEUTRERSE LT 2EMEID

1.

A RREEAERTH 5 C EBa s,

Summary

Chromosome counts were carried out in 91
hybrids of Paphiopedilum. The chromo-
some number of 81 out of the 91 hybrids
were determined for the first time.

A wide range of chromosome numbers,
2n=26, 27, 28, 29, 30, 31, 32, 34, 39, 40,
41, 42, 43, 45, 46, 47, 52, 53, 54, 55, 56,
57,58, 62 and 63 was found.

Most of the finest hybrids with greenish-
yvellow flowers produced before 1960 had

the same chromosome number of 2n=27.

2n=26, 27, 28, 29, 30, 31, 32,

The 27 chromosomes of these hybrids were
composed of 25 metacentric or submetacen-
tric (V-shaped) and two telocentric (I-shaped)
chromosomes, and their karyotypes were
expressed 2n=27=25V + 21 and converted
into 2n=26V. This suggests that the hybrids
with greenish-yellow flowers are not aneu-
ploids with one additional chromosome but
diploids with 26 V-shaped chromosomes orig-
inally.

The triploid- and tetraploid-level hybrids
with dotted or redish-purple flowers were
produced till the early part of the 20th
century, while those with greenish-yellow
flowers did not appear till quite recentry.

The chromosome number of the superior
progenies with white flowers, except for
Paph. Medowsweet ‘Purity’, of Paph. F.C.
Puddle and Paph. Phips crossed with diploid
hybrids was found to be tetraploid-level.
We assume that this is due to the unreduced
gamate derived from triploid-level parents,
Paph. F. C. Puddle and Paph. Phips.

The chromosome number of breeding
parents producing superior progenies, e.g.
Paph. Paeony ‘Regency’, Paph. Sparsholt
‘Jaguar’, Paph. Winston Churchill ‘Redoubt-

able’, were determined to be tetraploid-level.

g2 £ X ®

Duncan, R. E. 1947. The hybrid lady slipper.

Orchid Digest 11: 199-207.

1959. Orchid and cytology. In: C.
L. Withner, ed., The Orchid, a scien-
189—-260. The Ronald
Press, New York.

& R. A. MacLeod 1948. Chromo-

tific survey:
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Fig. 1. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. Aiko
Yamamoto ‘Elegance’ 2n=27. B, P. Aiko Yamamoto ‘Grace’ 2n=28. C, P.
Albion FCC/RHS 2n=39. D, P. Astarte 2n=40. E, P. Atlantis ‘The Cardinal’
2n=40. F, P. Awayuki ‘My First Dream’ 2n=57. G, P. Betty Bracy ‘Cameo’
2n=41. H, P. Betty Bracy ‘Springtime’ 2n=41. I, P. Besnow 2n=27. x 700.
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Fig. 2. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. Betsy
Raper Fccmos 2n=63. B, P. Boltonii ‘Magnificum’ 2n=26. C, P. Borburn
‘Bunbry’ 2n=41. D, P. Bradford ‘Dawnland’ 2n=29. E, P. Chardmoore ‘Mrs.
Corburn’ 2n=27. F, P. Chilton am/m®Hs 2n=28. G, P. Christopher ‘Grand
Duke Nicholas’ 2n=27. H, P. Chrysostom ‘Our King’ 2n=41. I, P. Clair de Lune
2n=34. x 700.
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Fig. 3. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. Cock-
ade ‘Chilton’ 2n=40. B, P. Decameron ‘Amaranth’ 2n=52. C, P. Diana Brough-
ton ‘Golden Queen’ 2n=27. D, P. Euryostom ‘The King’ 2n=41. E, P. F. C.
Puddle Fccmrus 2n=41. F, P. Finetta ampos 2n=27. G, P. Floralies ‘The
Cardinal’ 2n=54. H, P. Gan ‘Tommy’ 2n=55. I, P. Gertrude West ‘The Queen’
2n=52. x 700.
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Fig. 4.

Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. Giallo
‘White Crown’ 2n=41. B, P. Glosan ‘A’ 2n=26. C, P. Glosan ‘E’ 2n=26. D, P,
Golden Acres ‘Go Boy' 2n=27. E,P. Grove ‘Cupid’ 2n=40. F,P. Gwen Hannen
FccrEs 2n=30. G, P. Harrisianum 2n=32. H, P. Hassallii ‘St. Mary’ 2n=47.
I, 2. Hellas ‘Westonbirt’ 2n=27. x 700.
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Fig. 5. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. H.
Yamamoto ‘Mikage’ 2n=56. B, P. Jocelyn ‘Suwada’ 2n=27. C, P. Lady Dillon
‘Magnificum’ 2n=27. D, P. La Honda ‘Guy Stoddard® 2n=27. E, P. Leeanum
2n=28. F. P. Lemon Hart ammus 2n=27. G, P. Lohengrin ‘H. H. Tanaka’
2n=55. H, P. London Wall ‘Sun Beam’ 2n=40. I, P. Lord Derby 2n=31. x 700.
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Fig. 6. Photomicrographs of the somatic chromosomes of Paphiopedilun. A, P. Mad-
am Martinet ‘Spring Field’ 2n=29. B,P. May Green ‘No. 2’ 2n=28. C,P. Medow-
sweet ‘Purity’ 2n=46. D, P. Mem. F. M. Ogilvie 2n=42. E, P. Midas 2n=27. E,
P. Miller’s Daughter 2n=43. G, P. Moreton Bay ‘Shigedonia’ 2n=54. H, P. Olney
Mill 2n=58. I, P. Puddleham ‘Doolittle’ 2n=54. x 700.
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Fig. 7. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. Paeony
‘Regency’ 2n=58. B, P. Phips 2n=39. C, P. Robert Paterson 2n=52. D, P. Rose
Freckles 2n=54. E, P. Rosy Dawn am/rHs 2n=40. F, P. Sandra Mary ‘Diablo’
2n=52. G, P. Saraband 2n=45. H, P. Sheerline ‘Rondo’ 2n=41. I, P. Silvara
‘Aphrodite’ 2n=54. x 700.
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Fig. 8. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. Silvara
‘Madonna’ 2n=54. B, P. Snow Bunting ‘Muriel’ 2n=54. C, P. Sparsholt ‘Jaguar’
2n=55. D, P. Sumurun ‘Pearl’ 2n=39. E, P. Susan Tucker ‘Snow Heaven’ 2n=54.
F, P. Susan Tucker ‘South Pole’ 2n=54. G, P. Susan Tucker ‘White Pearl’ 2n=54.
H, P. Tarbaby ‘Night Glow’ 2n=41. I, P. Thrums ‘Husky’ 20=39. x 700.
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Fig. 9. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. Tom-
mie Hanes ‘Althea’ 2n=41. B, P. Tsuya Ikeda ‘Hamatake’ 2n=53. C, P. Tsuya
Ikeda ‘Koiso’ 2n=52. D, P. Tsuya Ikeda ‘Oiso’ 2n=52. E, P. Tsuya Ikeda ‘No. 4’
2n=52. F, P. Wakeswood ‘Africa’ 2n=53. G, P. Wendover ‘Red Giant’ 2n=55.
H, P. White Christmas 2n=41. I, P. White Condor 2n=52. x 700.
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Fig. 10. Photomicrographs of the somatic chromosomes of Paphiopedilum. A, P. White-
lur 2n=54. B, P. Winston Churchill ‘Redoubtable’ 2n=54. C, P. Yokohama ‘A’
2n=27. D, P. Yoshiko Yamamoto ‘Asuka’ 2n=27. E, P. Yumedono ‘Gessho’
2n=28. F, P. (Euryostom x F. C. Puddle) 2n=62. G, P.(Gan x Langtye) ‘No.
1’ 2n=41. H, P. (Lohengrin x Lemon Hart) ‘354—L’ 2n=26. I, P. (Lohengrin x
Lemon Hart ) 354—H’ 2n=40. x 700,
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Fig. 11. Flowers of Paphiopedilum.
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A, P. Glosan ‘A’ 2n=26. B, P. May Green ‘No. 2’ 2n=28. C, P. Hellas ‘Weston-

birt’ 2n=27. D, P. La Honda ‘Guy Stoddard’ 2n=27. E, P. Lemon Hart AM/
RHS 2n=27. F, P. Tommie Hanes ‘Althea’ 2n=41. x 0.4.
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Fig. 12. Flowers of Paphiopedilum.
A, P. Tsuya Ikeda ‘Hamatake’ 2n=53. B, P. Medowsweet ‘Purity’ 2n=46. C, P.
Susan Tucker ‘South Pole’ 2n=54. D, P. Cockade ‘Chilton’ 2n=40. E,P. H.
Yamamoto ‘Mikage’ 2n=56. F, P. Paecony ‘Regency’ 2n=58. x 0.4.
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Flora and vegetation of the Hiroshima Botanical Garden

Mikio Aoyama and Kiyoshi Hashimoto
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Fig. 1  Actual vegetation map in 1966.
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SUMMARY

The present investigation was carried out
on the natural flora and vegetation of the
Hiroshima Botanical Garden.

As to the flora, 28spp. of Pteridophyta,
four spp. of Gymnospermae and 392 spp. of
Angiospermae were recognized.

As to the vegetation, Pine secondary forest,
agricultural community and aquatic plants
community were investigated. Pine secondary
forest was mainly belong to association Rhodo-
dendro reticulati — Pinetum densiflorae, typical
subassociation, Ardisia crenata variant.
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Fig. 2

FLORA AND VEGETATION OF THE H. B. G.

Some views of natural vegetations.

A: Initial forest dominated by Pinus densiflora.

B: Secondary forest dominated by Pinus densiflora.

C: Secondary forest dominated by Castanopsis cuspidata.
D: Aquatic plants community.
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Fig. 3

AOYAMA and HASHIMOTO

Photographs of some wild plants.

Korthalsella japonica (Thunb.) Engler + / £,5% 1y 3
Symplocos lucida Sieb. et Zuce. 7 o+

Dicranopteris dichotoma Thunb.) Bernh. 2+ »

Rubus buergeri Miq. 7 24 ¥ =

Asarum hexalobum (F. Maekawa) F. Maekawa + >3 &7 4 4
Hypochoeris radicata L. 7 % 5

SISl
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A list of native plants in The Hiroshima Botanical Garden

Y X W

Lycopodiaceae
Lycopodium serratum Thunb.
L. clavatum L. var. nipponicum Nakai

Equisetaceae
Equisetum arvense L.

Osmundaceae
Osmunda japonica Thunb.

Schizaeaceae
Lygodium japonicum (Thunb.) Sw.

Gleicheniaceae
Dicranopteris dichotoma (Thunb.) Bernh.
Gleichenia japonica Spr.

Pteridaceae

Sphenomeris chusana (L.) Copel.
Hypolepis punctata (Thunb.) Mett.
Pteridium aquilinum (L.) Kuhn.

var. latiusculum (Desv.) Und.
Pteris multifida Poir.
Coniogramme japonica (Thunb.) Diels
Onychium japonicum (Thunb.) Kuntze

Aspidiaceae
Polystichum polyblepharum (Roem.) Pr.
Cyrtomium fortunei J. Sm.
Polystichopsis simplicior (Makino) Tagawa
var. major (T.) Tagawa

P. standishii (Moore) Tagawa
Dryopteris pacifica (Nakai) Tagawa
D. bissetiana (Bak.) C. Chr.
D. erythrosora (Eat.) O. Kuntze

Phegopteris decursive-pinnata (van Hall) Fée
Lastrea glanduligera (Kuntze) Moore
* FAHES specimen number

Pteridophyta

Ay HXSHE
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2F) T

T 7F
175

Y 7Ty
A=HFUIE

VYavrvvd
AFALFVE
TeARFVE
~N=vF
yrorvvy
Y=z

167*
158

131

2274

2276

148
2275

150
156
129

151
152
165

166
169
168

162
161
159
160
1235
163
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L. japonica (Bak.) Copel.
Leptogramma mollissima (Fisch.) Ching
Athyrium otophorum (Miq.) Koidz.

A. japonicum (Thunb.) Copel.

Blechnaceae
Struthiopteris niponica (Kuntze) Nakai

Polypodiaceae
Crypsinus hastatus (Thunb.) Copel.

N)HFERTFE
NV
24X
vy

LU HYSE
YRV
DS RIUF

IVFUIRY

T HE WY Spermatophyta
#/ T HE %  Gymnospermae
Pinaceae v U
Pinus densiflora Sieb. et Zucc. ThH=Y
Taxodiaceae 2 £F
Cryptomeria japonica (L.) D. Don P
Cupressaceae e/ F#
Chamaecyparis obtusa (Sieb. et Zucc.) Endl. S
Juniperus rigida Sieb. et Zucc. 3y
% F M W  Angiospermae
BTEED Monocotyledoneae
Potamogetonaceae Elos nF
Potamogeton distinctus A. Benn. S
Graminae 4 2§
Phyllostachys heterocycla (Carr.) Mitf. EUVIFY
var. pubescens (Mazel) Ohwi
Arundinaria pygmaea (Miq.) Mitf, S
Alopecurus japonicus Steud. € MY
A. aequalis Sobol. var. amurensis (Komar.) Ohwi RXA )Ty RY
Agrostis clavata Trin. var. nukabo Ohwi Ak
A. nipponensis Honda EATRP T
Polypogon fugax Steud. LTI
Trisetum bifidum (Thunb.) Ohwi ENANES
Holcus lanatus L. VIEH Y
Phalaris arundinaceae L. J4ay
Agropyron ciliare (Trin.) Franch. TAHhEI S
var. minus (Miq.) Ohwi
A. tsukusiense (Honda) Ohwi HEDS

170
146
153
154

149

155

1R

712

2019
780

36
292
282
274

43
273
279

260



FLORA AND VEGETATION OF THE H. B. G,

var, transiens (Hack.) Ohwi
Festuca elatior L.
F. arundinaceae Schreb.
F. myuros L.
Poa annua L.
Phragmites japonica Steud.
Eragrostis multicaulis Steud.
Eleusine indica (L.) Gaertn.
Sporobolus indicus (L.) R. Br.
Zoysia japonica Steud.
Pennisetum alopecuroides (L.) Spreng.
Setaria viridis (L.) Beauv.
Panicum bisulcatum Thunb.
Digitaria adscendens (H. B. K.) Henr.

Oplismenus undulatifolius (Ard.) Roem. et Schult.

Echinochloa crus-galli (L.) Beauv.
Isachne globosa (Thunb.) O. Kuntze
Imperata cylindrica (L.) Beauv.

var, koenigii (Retz.) Durand et Schinz
Miscanthus sinensis Anderss.
Spodiopogon sibiricus Trin.
Microstegium vimineum (Trin.) A. Camus
Arthraxon hispidus (Thunb.) Makino
Cymbopogon tortilis (Presl) Hitche.

var. goeringii (Steud.) Hand.-Mazz.
Andropogon virginicus L.
Paspalum notatum Flugge
Briza minor L.
Coix lacryma-jobi L.
Eragrostis curvula (Schrad.) Nees

Cyperaceae

Cyperus brevifolius (Rottb.) Hassk.

var. leiolepis (Fr. et Sav.) T. Koyama
sanguinolentus Vahl.

globosus All.

rotundus L.

iria L.

microiria Steud.

compressus L.

difformis L.

} nipponicus Fr. et Sav.
Lipocarpha microcephala (R. Br.) Kunth
Scirpus wichurae Bécher.

Fimbristylis miliacea (L.) Vahl.

F. dichotoma (L.) Vahl.
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1020
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1212
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723
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2254
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744
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749
1238
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2272
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106

101
98
523
105
99
107
746
103
1240
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Carex thunbergii Steud.
C.  maximowiczii Miq.
C.  breviculmis R. Br.
C.  humilis Leyss.

var. nana (Lév. et Van.) Ohwi

C. lentaD.Don
C.  dispalata Boott

Araceae

Pinellia ternata (Thunb.) Breitenb.
Arisaema tosaense Makino
Acorus gramineus Soland.

Commelinaceae
Commelina communis L.
Aneilema keisak Hassk.

Pontederiaceae
Monochoria vaginalis (Burm. f.) Presl

Juncaceae

var. plantaginea Solms-Laub.

Luzula multiflora Leieume

Juncus effusus L. var. decipiens Buchen.

Liliaceae

Metanarthecium luteo-viride Maxim.

Heloniopsis orientalis (Thunb.) C. Tanaka

Lilium japonicum Thunb.
Scilla scilloides (Lindl.) Druce
Polygonatum odoratum (Mill.) Druce

var. pluriflorum (Miq.) Ohwi

Liriope platyphylla Wang et Tang

Ophiopogon japonicus (L. f.) Ker.-Gawl.

Smilax china L.

Dioscoreaceae
Dioscorea japonica Thunb.

D.

Iridaceae

quinqueloba Thunb.

Sisyrinchium atlanticum Bickn.

S.

iridifolium Humb. Bonpl. et Kunth.

var. laxum Maekawa
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FLORA AND VEGETATION OF THE H. B. G.

Orchidaceae
Platanthera minor (Miq.) Rchb. f.
Epipactis thunbergii A. Gray
Spiranthes sinensis (Pers.) Ames
Goodyera schlechtendaliana Rchb. f.
Liparis nervosa (Thunb.) Lindl.
L. krameri Fr. et Sav.
Cymbidium goeringii (Rchb. f.) Rehb. £,

W T EEY

Saururaceae
Houttuynia cordata Thunb.

Chloranthaceae
Chloranthus glaber (Thunb.) Makino

Salicaceae
Salix gracilistyla Miq.

Myricaceae
Myrica rubra Sieb. et Zucc.

Betulaceae
Alnus sieboldiana Matsum.
A.  firma Sieb. et Zucc.
A.  pendula Matsum.

Fagaceae
Quercus glauca Thunb.
Q. serrata Thunb.
Q. variabilis Blume
Q. acutissima Carruth.

Castanea crenata Sieb. et Zucc.
Castanopsis cuspidata (Thunb.) Schottky

Ulmaceae
Celtis sinensis Pers.
var. japonica (Planch.) Nakai

Moraceae
Fatoua villosa (Thunb.) Nakai
Morus bombycis Koidz.
Broussonetia kazinoki Sieb.
Ficus nipponica Fr. et Sav.
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F.  erecta Thunb.

Urticaceae
Boehmeria nipononivea Koidz.
B. spicata (Thunb.) Thunb.

Santalaceae
Thesium chinense Turcz.

Loranthaceae
Taxillus kaempferi (DC.) Danser
Korthalsella japonica (Thunb.) Engler

Aristolochiaceae
Asarum hexalobum (F. Maek.) F. Mackawa

Polygonaceae
Rumex acetosella L.

R. acetosa L.

R. - crispus L.

Polygonum filiforme Thunb.

P. aviculare L.

P. perfoliatum L.

P. senticosum (Meisner) Fr. et Sav.
P. thunbergii Sieb. et Zucc.

P. hastato-auriculatum Makino
P. persicaria L.

P. longisetum De Bruyn

P. erecto-minus Makino

P. cuspidatum Sieb. et Zucc.

Chenopodiaceae
Chenopodium album L.
var. centrorubrum Makino
Kochia scoparia (L.) Schrad.

Amaranthaceae
Amaranthus lividus L.
A. -viridis L.
Achyranthes fauriei Lév. et Van.

Phytolaccaceae
Phytolacca americana L.

Aizoaceae
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FLORA AND VEGETATION OF THE H. B. G.

Mollugo verticillata L.

Portulacaceae
Portulaca oleracea L.
P. pilosa L.

Caryophyllaceae
Sagina japonica (Sw.) Ohwi
Cerastium glomeratum Thuill.
C. holosteoides Fries

var. hallaisanense (Nakai) Mizushima

Stellaria media (L.) Villars

S. uchiyamana Makino
S. alsine Grimm

var. undulata (Thunb.) Ohwi
Dianthus superbus L.

var. longicalycinus (Maxim.) Williams

D. armeria L.

Ranunculaceae
Clematis apiifolia DC.
G terniflora DC.
Ranunculus japonicus Thunb.
R. cantoniensis DC.
Aquilegia adoxoides (DC.) Ohwi

Lardizabalaceae
Akebia trifoliata (Thunb.) Koidz.

Menispermaceae
Cocculus trilobus (Thunb.) DC.

Magnoliaceae
Illicium religiosum Sieb. et Zucc.
Kadsura japonica (Thunb.) Dunal

Lauraceae
Cinnamomum camphora (L.) Sieb.

C. japonicum Sieb., ex Nakai

Machilus thunbergii Sieb. et Zucc.
Lindera umbellata Thunb.
Neolitsea sericea (Blume) Koidz.

Papaveraceae
Macleaya cordata (Willd.) R. Br.
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Corydalis incisa (Thunb.) Pers.

Crucifera

Lepidium virginicum L.
Cardamine flexuosa With.
Nasturtium officinale R. Br.
Rorippa indica (L.) Hochr.

R. islandica (Oeder) Borbds
Capsella bursa-pastoris (L.) Medik.
Coronopus didymus (L.) Smith

Droseraceae

Drosera rotundifolia L.

Saxifragaceae

Schizophragma hydrangeoides Sieb. et Zucc.
Hydrangea hirta (Thunb.) Sieb.

H. luteo-venosa Koidz.

Deutzia crenata Sieb. et Zucc.

Rosaceae

Potentilla kleiniana Wight et Arnott
Rubus buergeri Miq.

microphyllus L. f.
crataegifolius Bunge
corchorifolius L. f.

palmatus Thunb.

hirsutus Thunb.

5 parvifolius L.

Sanguisorba officinalis L.
Agrimonia pilosa Ledeb.

Rosa multiflora Thunb.

Prunus jamasakura Sieb., ex Koidz.
Amelanchier asiatica (Sieb. et Zucc.) Endl.
Sorbus japonica (Decne.) Hedl.

PP E R R R

Leguminosae

Albizia julibrissin Durazz.
Cassia nomame (Sieb.) Honda
Lespedeza cyrtobotrya Miq.

L. bicolor Turcz.
L. cuneata (DuMont. d. Cours.) G. Don
L. pilosa (Thunb.) Sieb. et Zucc.

Kummerovia striata (Thunb.) Schindler
Desmodium oxyphyllum DC.
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FLORA AND VEGETATION OF THE H. B. G.

D. paniculatum (L.) DC.
Vicia sepium L.

V. tetrasperma (L.) Schreb.

V. hirsuta (L.) S. F. Gray
Dunbaria villosa (Thunb.) Makino
Rhynchosia acuminatifolia Makino
Dumasia truncata Sieb. et Zucc.
Pueraria lobata (Willd.) Ohwi
Glycine soja Sieb. et Zucc.
Indigofera pseudo-tinctoria Matsum.
Wisteria brachybotrys Sieb. et Zucc.
Lotus corniculatus L. var. japonicus Regel
Astragalus sinicus L.

Trifolium repens L.

T. dubium Sibth.

Geraniaceae

Geranium thunbergii Sieb. et Zucc.
G. carolinianum L.

Oxalidaceae

Oxalis corniculata L.
0. stricta L.
O. martiana L.

Rutaceae

Zanthoxylum schinifolium Sieb. et Zucc.
Boenninghausenia japonica Nakai

Polygalaceae

Polygala japonica Houtt.

Euphorbiaceae

Phyllanthus matsumurae Hayata

P. amarus Schum. et Th. Kongl.
Acalypha australis L.

Mallotus japonicus (Thunb.) Muell.

Euphorbia pseudochamaesyce Fisch. Mey. et Lallem.

E. supina Rafin.
E. hirta L.

Anacardiaceae

Rhus trichocarpa Mig.
R. javanica L.
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Aquifoliaceae
llex macropoda Migq.
I. crenata Thunb.
I.  pedunculosa Migq.

Celastraceae
Euonymus alatus (Thunb.) Sieb.
forma ciliatodentatus (Fr. et Sav.) Hayata

Staphylaceae
Euscaphis japonica (Thunb.) Kanitz.

Aceraceae
Acer palmatum Thunb. var. matsumurae Makino
A. crataegifolium Sieb. et Zucc.

Rhamnaceae
Rhamnus crenata Sieb. et Zucc.

Vitaceae
Vitis ficifolia Bunge var. lobata Nakai
Parthenocissus tricuspidata (Sieb. et Zucc.) Planch.
Cayratia japonica (Thunb,} Gagn.

Theaceae
Camellia japonica L.
Eurya japonica Thunb.
Guttiferae
Hypericum laxum (Blume) Koidz.
H. erectum Thunb.
Elatinaceae

Elatine triandra Schk.

Violaceae

Viola hondoensis W. Becker
mandshurica W. Becker
minor (Makino) Makino
japonica Langsd.
violaceae Makino
grypoceras A. Gray
ovato-oblonga (Miq.) Makino
verecunda A. Gray
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FLORA AND VEGETATION OF THE H. B. G.

Elaeagnaceae

Elaeagnus glabra Thunb.
E. pungens Thunb.
Lythraceae

Rotala indica (Willd.) Koehne
Lythrum anceps (Koehne) Makino

Onagraceae
Epilobium pyrricholophum Fr. et Sav.
Ludwigia prostrata Roxb.
Oenothera stricta Ledeb. ex Link
0. biennis L.
0. laciniata Hill

Haloragaceae
Haloragis micrantha (Thunb.) R. Br.

Araliaceae
Aralia elata (Miq.) Seemann
Hedera rhombea (Miq.) Bean
Fatsia japonica (Thunb.) Decne. et Planch.
Dendropanax trifidus (Thunb.) Makino
Acanthopanax sciadophylloides Fr. et Sav.

Evodiopanax innovens (Sieb. et Zucc.) Nakai

Umbelliferae
Hydrocotyle sibthorpioides Lam.
Centella asiatica (L.) Urban
Cryptotaenia japonica Hassk.
Oenanthe javanica (Blume) DC.

Clethraceae
Clethra barbinervis Sieb. et Zucc.

Pyrolaceae
Pyrola japonica Klenze

Ericaceae
Rhododendron serpyilifolium (A. Gray) Miq.
R. tosaense Makino
R reticulatum D. Don

Pieris japonica (Thunb.) D. Don
Lyonia ovalifolia (Wall.) Drude

var. elliptica (Sieb. et Zucc.) Hand.-Mazz.
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Vaccinium bracteatum Thunb.

V. smallii A. Gray var. glabrum Koidz.

V. oldhamii Miq.

Myrsinaceae
Ardisia japonica (Thunb.) Blume
A. crenata Sims

Primulaceae
Lysimachia japonica Thunb.
L. clethroides Duby

Ebenaceae
Diospyros kaki Thunb.

Symplocaceae
Symplocos lucida Sieb. et Zucc.

Styracaceae
Styrax japonica Sieb. et Zucc.

Oleaceae
Ligustrum japonicum Thunb,

Fraxinus sieboldianum Blume

Gentianaceae

Swertia japonica (Schult.) Makino

Gentiana scabra Bunge

var. buergeri (Miq.) Maxim.
Tripterospermum japonicum (Sieb. et Zucc.) Maxim.

Apocynaceae

Trachelospermum asiaticum (Sieb. et Zucc.) Nakai

Asclepiadaceae

Metaplexis japonica (Thunb.) Makino

Convolvulaceae
Calystegia japenica Choisy
Ipomoea coccinea L.
Cuscuta pentagona Engelm.

Boraginaceae

Bothriospermum tenellum (Hornem.) Fisch. et Mey.
Trigonotis peduncularis (Trevir.) Benth.
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FLORA AND VEGATATION OF THE H. B. G,

Verbenaceae
Callicarpa japonica Thunb.
Clerodendrum trichotomum Thunb.

Labiatae

Ajuga decumbens Thunb.
Scutellaria indica L.

var. parvifolia (Makino) Makino
S. maekawae Hara
Glechoma hederacea L.

var. grandis (A. Gray) Kudo
Prunella vulgaris L. var. lilacina Nakai
Lamium amplexicaule L.
L. purpureum L.
Salvia japonica Thunb.
Mosla punctulata (J. F. Gmel.) Nakai
M.  dianthera (Hamilt.) Maxim.
Lycopus ramosissimus (Makino) Makino

var. japonicus (Matsum. et Kudo) Kitam.

Clinopodium gracile (Benth.) O. Kuntze

Plectranthus inflexus (Thunb.) Vahl, ex Benth.

Solanaceae
Solanum lyratum Thunb.

Scrophulariaceae
Mazus miquelii Makino
M.  japonicus (Thunb.) O. Kuntze
Microcarpaea minima (Koenig) Merrill
Lindernia procumbens (Krock.) Philcox
Vandellia anagallis (Burm. f.) Yamazaki

var. verbenaefolia (Colsm.) Yamazaki

V. crustacea (L.) Benth.
Veronica arvensis L.

V. persica Poir.

V. hederaefolia L.

Melampyrum roseum Maxim.
var. japonicum Fr. et Sav.
Linaria canadensis (L.) Dum.

Orobanchaceae
Aeginetia indica L. var. gracilis Nakai

Acanthaceae
Justicia procumbens L. var. lucantha Honda
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Plantaginaceae
Plantago asiatica L.
P. virginica L.

Rubiaceae

Hedyotis lindleyana Hook. var. hirsuta (L. f.) Hara

Gardenia jasminoides Ellis
Paederia scandens (Lour.) Merrill
var. mairei (Lév.) Hara
Mitchella undulata Sieb. et Zucc.
Rubia akane Nakai
Galium spurium L.
var. echinospermon (Wallr.) Hayek
G. gracilens (A. Gray) Makino

Caprifoliaceae
Sambucus sieboldianum Blume, ex Graebmn.
Viburnum wrightii Miq.
V. erosum Thunb.
Abelia serrata Sieb. et Zucc.
A. spathulata Sieb. et Zucc.
Weigela floribunda (Sieb. et Zucc.) K. Koch
Lonigera japoni¢a Thunb.
L. gracilipes Miq.

Valerianaceae
Patrinija villosa (Thunb.) Juss.
P. scabiosaefolia Fisch.

Cucurbitaceae
Trichosanthes kirilowii Maxim.
var. japonica (Miq.) Kitam.
T. cucumeroides (Ser.) Maxim.
Gynostemma pentaphyllum (Thunb.) Makino

Campanulaceae
Adenophora triphylla (Thunb.) A. DC.
var. japonica (Regel) Hara
Wahlenbergia marginata (Thunb.) A. DC.
Platycodon grandiflorum (Jacq.) A. DC.
Specularia perfoliata (L.) A. DC.

Compositae
Gnaphalium affine D. Don
G. japonicum Thunb.
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FLORA AND VEGETATION OF THE H. B. G.

G. purpureum L. var. spathulatum (Lam.) Baker
Carpesium glossophyllum Maxim.
Leibnitzia anandria (L.) Nakai
Pertya scandens (Thunb.) Sch. Bip.
Ambrosia artemisiifolia L.
var. elatior (L.) Descourtils
Eupatorium lindleyanum DC.

E. chinense L. var. simplicifolium (Makino) Kitam.

Adenostemma lavenia (L.) O. Kuntze
Solidago virga-aurea L. var. asiatica Nakai
S. altissima L.

Heteropappus hispidus (Thunb.) Less.
Erigeron philadelphicus L.

E. annuus (L.) Pers.
E. strigosus Muhl.
E. sumatrensis Retz.
E. canadensis L.
Aster scaber Thunb.

A.  ageratoides Turcz.
var. ovatus (Fr. et Sav.) Nakai
A, a. var. semiamplexicaulis (Makino) Ohwi
A. subulatus Michx.
Centipeda minima (L.) A. Braun et Aschers.
Chrysanthemum makinoi Matsum. et Nakai
Artemisia keiskeana Miq.
A. princeps Pampan.
Eclipta prostrata (L.) L.
Bidens frondosa L.
Atractylodes japonica Koidz., ex Kitam.
Cirsium japonicum DC.
Picris hieracioides L.
var. glabrescens (Regel) Ohwi
Ixeris stolonifera A. Gray
L. dentata (Thunb.) Nakai
Lactuca indica L. var. laciniata (O. Kuntze) Hara
Sonchus oleraceus L.

S. asper (L.) Hill
Youngia japonica (L.) DC.
Y. denticulata (Houtt.) Kitam.

Crassocephalum crepidioides (Benth.) S. Moore
Erechitites hieracifolia (L.) Raf.

Hypochoeris radicata L.

Helianthus tuberosus L.
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