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Karyomorphology in Strobilanthes glandulifera and
S . tashiroi (Acanthaceae) of the Ryukyu Islands

Tadashi Kanemoto

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-mach, Nei-gun, Toyama 939-2713, Japan

Abstract : Karyomorphological studies were carried out on Strobilanthes glandulifera
and S. tashiroi of the Ryukyu Isls. Chromosome numbers of both species were observed
to be 2n=30 for the first time. They had similar Karyomorphological features: the
interphase nuclei of the simple chromocenter type, mitotic prophase chromosomes
of the proximal type and a gradual size variation ranging 0.2—0.6um in mitotic
metaphase with a pair of satellite chromosomes of 0. 8um long.

Key words: Chromosome number, karyotype, the Ryukyu Islands, Sirobilanthes

Strobilanthes, a large genus belonging to the Acanthaceae, comprises about 200 spe-
cies (Engler 1964). Most species of the genus are distributed in tropical and subtropi-
cal Asia with range extension to Madagascar. Three species of the genus, S. glandu-
lifera, S. tashiroi and S. cusia, are known from the Ryukyu Islands (Hatusima 1975;
Walker 1976). While S. cusia is regarded to have been introduced from China, both
S. glandulifera and S. tashiroi are native to the Ryukyu Islands, S. glandulifera grow-
ing mainly on calcareous grounds on the northern part of Okinawa Island and S. rashi-
roi is distributed widely through the Ryukyu Islands as well as Taiwan (Hatusima
1956, 1975). There are several reports on chromosomes with regard to Strobilanthes
(Takizawa 1957 ; cf. Fedorov 1974 ; Iwatsubo er al. 1993). However, chromosomes of
S. glandulifera and S. tashiroi of the Ryukyu Islands remain unexamined. In the present
study, cytological features of S. glandulifera and S. tashiroi will be reported.

Materials and Methods

Chromosomes were observed in two species of Strobilanthes shown in the Table 1,
where names follow the taxonomic treatments by Hatusima (1975). Two individuals
collected at the different localities in Okinawa Island were used for the present study.
They were cultivated in pods in the Botanic Gardens of Toyama. Somatic chromosomes
were observed in meristematic cells of root tips. Fresh root tips of 5 mm long were
fixed in a 3:1 mixture of 99.5% ethanol and glacial acetic acid for one night after pre-
treating in 0.002 M 8-hydroxyquinoline solution for 8 hr at 20°C. The root tips were
macerated in 1 N HCI at 60C for 10 sec, and the meristematic region of root tip was
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stained with 1 % aceto-orcein. The chromosome preparation was made by squashing
methods. Chromosome features in the interphase and the mitotic prophase were de-
scribed following Tanaka (1971,1977). Voucher specimens were deposited in the
herbarium of the Botanic Gardens of Toyama (TYM).

Results

Chromosome number 2n=30 was observed in both S. glandulifera and §. tashiroi,
This is the first report of chromosome number for these two species. Karyomorphol-
ogy of S. glandulifera and S. tashiroi were basically similar (Figs. 1A & D). Interphase
nuclei varied from 5.0 to 7.0um in diameter and had 7 — 9 heteropycnotic bodies
which varied in size from 0.2 to 1.0pm in major axis. Thus, the interphase nuclei
were considered to be of the simple chromocenter tvpe (Tanaka 1971). At mitotic
prophase, the early condensed segments were confined to the proximal regions of both
arms (Figs. 1B & E). Thus, the prophase chromosomes were regarded to be of the
proximal type (Tanaka 1977). At mitotic metaphase, the 2n=30 chromosomes of S.
glandulifera and S. tashiroi showed gradual size variation ranging 0.2—0.6um with
a pair of the longest chromoseme about 0. 8um long (Fig. 2). Among the 2n=30 chro-
mosomes, the largest chromosome pair had satellites on short arms (Figs. 1C & F).
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Fig. 1. Somatic chromosomes of Strebilanthes. A, B & C: §. grandulifera {(2n=30).
D.E & F: S.tashiroi (2n=30). A & D: Interphase. B & E: Prophase. C & F:
Metaphase. Arrewheads indicate satellites. Bar represents 1 um.
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Fig. 2. Explanatory sketches of somatic metaphase chromosomes of Strobilanthes.
A: S. glandulifera (2n=30), B: S. tashiroi {2n=30). Scale bars indicate 1 um.

Discussion

Iwatsubo et al .(1993) reported the chromosomes of four Japanese species of Stro-
bilanthes ; S. japonica (2n=30) and S. oligantha (2n=60) had satellites on the short
arms of the largest two chromosomes, whereas S. cusia (2n=32) and S. wakasana
(2n=30) had satellites on the short arms of the largest four chromosomes. Thus, S.
glandulifera and S. tashiroi cytologically most closely resemble S. japonica. However
these two species are clearly separated from S. japonica by the morphology, since
they have glabrous lanceolate or pilose lanceolate leaves.

On the other hand, Hayata (1915, 1920) and Walker (1976) considered that S.
glandulifera was conspecific to S. flexicaulis of Taiwan, whereas Hatusima (1956, 1975)
and Satake (1982) treated S. glundulifera to be an endemic to the Ryukyu Islands, sepa-
rated from the latter by hairs of calyces and leaf shape. Recently, Yamazaki(1991) and
Shimabuku (1997) treated S. glandulifera as synonym of S. flexicaulis and S. tashiroi
as a variety of §. flexicaulis. Unfortunately, however, karyomorphological features of
S. flexicaulis have not been studied before. Thus. the taxonomic relationship of these
three taxa could be clarified when §. flexicaulis was karyomorphologically studied.

I wish to express my gratitude to Dr. Naohiro Naruhashi, Depatment of Biology,
Faculty of Science, Toyama University, Dr. Syo Kurokawa, the director, Botanic Gar-
dens of Toyama, and Dr. Masashi Nakata, Botanic Gardens of Toyama, for their kind
and valuable advices.
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Cytological Studies on 31 Alpine Plants Collected in
Murodou-daira, Mts. Tateyama, Central Japan

Masashi Nakata?, Kazuomi Takahashil’ & Haruyoshi Katoh?

DBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan.
2)Tateyama Center, Murodou-daira, Ashikuraji, Tateyama-cho,
Nakaniitkawa-gun, Toyama 930-1406, Japan

Abstract : Cytological studies were carried out on 31 taxa of alpine plants collected
in Murodou-daira, Mts. Tateyama, central Japan. The chromosome numbers were
reported here for the first time for following five taxa; Juncus beringensis (2n=126),
Nepeta subsessilis (2n=18), Sasa cernua (2n=48), Coptis trifoliolata (2n=18) and
Pedicularis chamissonis var. japonica (2n=14). In other 26 taxa, earlier chromosome
reports were confirmed.

Key words: alpine plants, chromosome number, karyotype, Mts. Tateyama, Murodou
-daira,

The Murodou-daira is a lava plateau formed by volcanic activities of Mts. Tateyama
about 50, 000 years ago (Saeki 1994) and is located in the southwestern part of Toyama
Prefecture (around 35°34"30”N, 137°36 E). It has an altitude of about 2,450m, and,
alpine vegetations represented by Pinus pumila, Geum pentapetalum, Phyllodoce aleutica,
etc., are observed. In 1999 and 2000, field surveys were carried out in Murodou-daira
by the Botanic Gardens of Toyama and the Tateyama Center (formerly the Tateyama
Nature Conservation Center) as a joint work in order to clarify the present flora of
the areas.

Although a number of alpine plants of Japan have been studied cytologically as docu-
mented by Shimizu (1982, 1983), the chromosome numbers in many of them are still
unknown. The present paper aims to report the chromosome numbers and cytologi-
cal features in 31 taxa of alpine plants collected in Murodou-daira, Mts. Tateyama,
Toyama Pref., Central Japan.

Materials and Methods

The plant materials used in this study are listed in Table 1. Only one individual of
each taxon has been used as the material for the present cytological observation ex-
cept for Cirsium babanum var. otayae in which two plants have been examined.

Pretreatments for chromosome observation were carried out in the field (cf. Nakata
1989) : the root tips of the digged plants were cut and immediately soaked in 8 mM
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Table 1 . Chromosome numbers and collection data of the taxa studied.

Taxon Chromosome Collection Collection
number (2n) number date

Asteraceae

Arnica unalascensis var. tschonoskyi 38 19056 1999, 7.30

Artemisia sinanensis 18 20049 2000. 9.1

Cirsium babanum var. otavae 68 20045 2000. 9.1

20046

Ixeris dentata var. kimurana 21 20031 2000. 9.1

Senecio cannabifolius 40 20044 2000. 9.1

Solidago virgaurea var. leiocarpa 18 20040 2000. 9.1
Diapensiaceae

Shortia soldanelloides f. alpinus 12 19030 1999. 7. 8
Gentianaceae

Gentiana nipponica 36 19053 1999. 7.30
Juncaceae

Juncus beringensis 126 20042 2000. 9.1

J. filiformis 84 20037 2000. 9.1
Lamiaceae

Nepeta subsessilis 18 20029 2000. 9.1
Liliaceae

Heloniopsis orientalis 34 19028 1999. 7. 8

Maianthemum dilatatum 36 19051 1999. 7.30

Streptopus streptopoides 32 19034 1999. 7. 8

Tofieldia okuboi 30 19061 1999. 7.30

Veratrum stamineum 32 19048 1999. 7.30
Menyanthaceae

Fauria crista-galli 68 19050 1999. 7.30
Orchidaceae

Gymnadenia conopsea 40 20048 2000. 9.1
Poaceae

Calamagrostis longiseta 28 20039 2000. 9.1

C. sachalinensis 56 20032 2000. 9.

Sasa cernua 48 20038 2000. 9.1
Ranunculaceae

Aconitum senanense 32 20030 2000. 9.1

Anemone debilis 16 19026 1999. 7. 8

A. narcissiflora 14 19027 1999. 7. 8

Coptis trifolia 18 19032 1999. 7. 8

C. trifoliolata 18 19036 1999. 7. 8
Rosaceae

Fragaria iinumae 14 19040 1999. 7. 8

Geum calthifolium var. nipponicum 42 19062 1999. 7.30
Saxifragaceae

Parnassia palustris 18 20035 2000. 9.1

P. palustris var. tenuis 18 20036 2000. 9.1
Scrophuraliaceae

Pedicularis chamissonis var. japonica 14 19054 1999. 7.30
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aqueous hydroxyquinoline solution at 13—17°C for 7—9hr. The root tips were fixed
with a 3:1(v/v) mixture of ethanol and acetic acid at 5 “C for 20 hr or more. Chro-
mosome preparations were made by ordinary squashing method using acid macera-
tion and aceto-orcein staining, and, enzyme maceration-flame drying methods were
also applied for Juncus beringensis and J. filiformis. The plant materials were identified
following Ohwi & Kitagawa (1983). Voucher specimens were kept in the Botanic Gar-
dens of Toyama (TYM).

Results and Discussion

The chromosome numbers of almost all the plants collected were successfully
counted through the present study. It is noteworthy that the pretreatment carried out
in the field has been useful for hardly cultivable plants such as alpine plants. The re-
sults of chromosome counts are shown in Table 1. Chromosome information of 31 taxa
are summarized below under entry arranged in alphabetical order of the family and
genus.

Asteraceae
1. Arnica unalascensis Less. var. tschonoskyi (Iljin) Kitam. et H. Hara, 2n=238. (Fig.
1A)

As Arnica unalascensis, the chromosome number has been reported to be 2n=38 by
Sokolovskaya (1968) and Nishikawa (1986) for the plants from Isls. Komandorskii
and Mt. Taisetsu, respectively. Arano (1963a) also reported 2n=38 for Arnica unalas-
censis from Mt. Norikura, Nagano Pref., however, the plant name should be corrected
as A. unalascensis var. tschonoskyi. According to Shimizu (1996), Arnica unalascensis
var. unalascensis does not occur in Nagano Pref. but var. tschonoskyi occurs. Therefore,
this is the second record of chromosome number for the variety confirming the pre-
vious report by Arano (1963a).

2. Artemisia sinanensis Yabe, 2n=18. (Fig. 1B)

The present result confirmed the previous counts by Matsuura and Suto (1935),
Arano (1963b) and Kawatani & Ohno (1964) on the plants from Mt. Gassan, Mts.
Tateyama and Mt. Kitadake, respectively. According to Arano (1963b), two pairs
of small chromosomes have centromeres in the subterminal position and one pair of
them have satellites on short arms. We confirmed the karyotype features with respect
to the centromeric position, however, the number of satellite chromosomes observed
in this study was different, not two but six.

3. Cirsium babanum Koidz. var. otayae (Kitam.) Kitam., 2n=68. (Fig. 1C)

Mts. Tateyama is the type locality of this taxon (Kitamura 1931, as C. otayae Kitam.).
Kadota (1991) observed 2n=4x=68 chromosomes in the plants from Mts. Hakusan
and Mt. Shiroumadake, and he considered that the variety should be treated as an in-
dependent species, C. otayae Kitam., to be separated from C. babanum Koidz. which
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has 2n=2x=34 chromosomes. The present observation on the plants from type lo-
cality supports Kadota’s taxonomic treatment (1991).
4. Ixeris dentata (Thunb.) Nakal var. kimurana (Kitam.) Ohwi, 2n=21. (Fig. 1D)
Three chromosome races ; Zn=2x=14, 2n=3x=21 and 2n=4x=28 have been known
in this taxon or as ssp. kimurana (Kitam.) Kitam. (cf. Pak & Kawanol990). The 2n
=21 chromosome complement observed in this study are composed of triple set of
seven chromosomes, thus, the present result confirmed the previous count of 2n=3x
=21 (as ssp. kimurana) by Pak & Kawano (1990) on the plant from Mts. Tateyama.
5. Senecio cannabifolius Less., 2n=40. (Fig. 1E)
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Fig. 1. Somatic chromosomes at prometaphase (I & ]) and metaphase. A: Armica unaias-
cens var. tschonoskyi, 2n=38. B: Artemisia sinanensis, 2n=18. C: Cirsium babanum
var. otayae, 2n=68. D Ireris dentata var. kimurana, 2n=21, E: Senecio cannabifolius,
2n=40. F: Solidago virgaurea var. leiocarpa, 2n=18. G: Shortia soldanelloides f. al-
pinus, 2n=12. H: Gentiana nipponica, 20=36. 1. Juncus beringensis, 2n=126. ]:
Juncus filiformis, 2n=84. K. Nepeta subsessilis. 2n=18. Bar indicates1Opm.
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The present count agreed with the previous reports by Arano (1962) and Nishikawa
(1984) for the plants from Mt. Buko and Hokkaido, respectively.

6. Solidago virgaurrea L. var. leiocarpa (Benth.) Miq., 2n=18. (Fig. 1F)

Nishikawa (1979, 1988) and Nakamura eral. (1997) observed 2n=18 chromosomes
containing two chromosomes with satellites in the materials from Hokkaido and Mts.
Hakusan. The present report well agreed with the previous reports.

Diapensiaceae
7. Shortia soldanelloides (Siebold et Zucc.) Makino f. alpinus (Maxim.) Makino, 2n
=12. (Fig. 1G)

The chromosome number of this taxon has been reported to be 2n=12 by Miyamoto
et al. (1997) on the plant from Mts. Hakusan (as Schizocodon soldanelloides f. alpinus).
Of the 12 chromosomes, a pair of them have secondary constrictions, or satellites (Mi-
yamoto et al. 1997). The present observation confirmed the earlier report. Also on
Schizocodon soldanelloides (£. soldanelloides), the 2n=12 chromosomes have been re-
ported by Baldwin (1939).

Gentianaceae
8. Gentiana nipponica Maxim., 2n=36. (Fig. 1H)

The chromosome number of this species has been reported to be 2n=36 by
Shigenobu (1982) on the materials from Mt. Ilide. The present count confirmed the
previous report.

Juncaceae
9. Juncus beringensis Buchen., 2n=126. (Fig. 1I)

This is the first report of chromosome number for the species distributed in north-
ern Japan, Kamtschatka and Bering Sea shores. The chromosomes are small, being
less than 1 um long at mitotic prometaphase.

10. Juncus filiformis L., 2n=84. (Fig. 1])

This species is widely distributed in boreal zone of the northern hemisphere. Ac-
cording to Fedorov (1974) and a series of “Index to Plant Chromosome Numbers”
(in the following abbreviated as IPCN) for 1965—1995, the chromosome numbers of
2n=40, 70, 80, and 84 have been reported from outside of Japan. This is the first re-
port of chromosome number for Japanese materials, confirming the previous reports
of Druskovic (1984), Love & Love (1981) and Micieta (1980) on the foreign mate-
rials. The chromosomes are similarly small as in the previous species.

Lamiaceae
11. Nepeta subsessilis Maxim., 2n=18. (Fig. 1K)

The chromosome number of N. subsessilis var. yesoensis has been reported to be 2n
=18 on the material collected in Hokkaido (Nishikawa 1989). The same chromosome
number was observed here for var. subsessilis for the first time.

Liliaceae
12. Heloniopsis orientalis (Thunb.) C.Tanaka, 2n=34. (Fig. 2A)
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Fig. 2. Somatic metaphase chromosomes. A : Heloniopsis orientalis, 2n=34. B: Maian-
themum dilatatum, 2n=36. C: Streptopus streptopoides, 2n=32. D: Tofieldia okuboi,
2n=30. E: Veratrwn staminewm.2n=32. F: Fauria crista-galli, 2n=68. G: Gym-

nadenia conopsea, 2n=40. H: Calamagrostis longiseta, 2n=28. 1: Calamagrostis sa-
chalinensis, 2n=56. Bar indicates 10um.

No.6
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The chromosome number of this species has been reported to be 2n=34 by Naka-
jima (1933), Sato (1942), Nakamura (1967) and Nishikawa (1989). The present
count agreed with the previous counts. According to Nakamura (1967), the 2n=34
chromosome compliment contains three chromosomes with secondary constriction. In
this study, also three chromosomes were found to have secondary constrictions.

13. Maianthemum dilatatum (Wood) Nels. et Macbr., 2n=36. (Fig. 2B)

The chromosome number of this species has been proved to be 2n=36 by Kawano
et al. (1967) using the materials from 21 localities in Japan. They also reported kary-
otype features involving a pair of chromosomes with secondary constrictions in the
proximal region of the short arms. The present observation gives an additional exam-
ple of the chromosome number and karyotype to them.

14. Streptopus streptopoides (Ledeb.) Frye et Rigg, 2n=32. (Fig. 2C)

Two chromosome numbers, 2n=32 and 2n=>54 are known in this taxon of Japan.
Those races differ each other in external morphology and in geographical distribution
(Takahashi 1983 ;as S. streptopoides (Ledeb.) Frye et Rigg subsp. brevipes (Baker)
Calder et Taylor). Morphological features of the material used in this study well agreed
with that of 2n=32 races described in Takahashi (1983). On the other hand, much
smaller plant which shows morphological features of the 2n=>54 races described in
Takahashi (1983) has been collected at Mt. Sogatake (specimen in TOYA). It is as-
sumed that the both 2n=32 and 2n=>54 races are present in Toyama Prefecture, as
in the case of Mts. Hakusan (Takahashi 1983).

15. Tofieldia okuboi Makino, 2n=30. (Fig. 2D)

The chromosome number of this species has been proved to be 2n=230 by Tanaka
& Tanaka (1975) using materials from Mt. Myoko, Mt. Gassan and Mts. Daisetsu.
We confirmed the previous report.

16. Veratrum stamineum Maxim., 2n=32. (Figs. 2E & 3)
Matsuura & Suto (1935) counted 2n=32 chromosomes on the plant from Mt. Zao.

2 4 6 8 10 12 14 16
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Fig. 3. Somatic metaphase chromosomes of Veratrum stamineum, 2n=232 . Arrowheads
show secondary constrictions in the long arms. Bar indicates 5 pum.
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However, they also observed two fragments in addition to the normal complement in
a few cases. Figure 3 shows the chromosome complement of V. staminewn at mitotic
metaphase. The 2n=32 chromosomes are medium in size showing gradual size vari-
ation from 2 to 5 um, and have centromeres at median or submedian positions. It is
noted that a pair of medium-sized chromosomes of the complement have secondary
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4. Somatic metaphase chromosomes. A: Sasa cernua, 2n=48. B: Aconitum senanense,
2n=32. C: Anemone debilis, 2n=16. D: Anemone narcissifiora, 2n=14. E: Cop-
tis trifolia, 2n=18. F: Copuis trifoliolata, 2n=18. G: Fragaria iinumae, 2n=14 .
H: Geum calthifolivm var. nipponicum.2n=42. 1. Parnassia palustris, 2n=18. J: Par-
nassia palustris var. tenuis, 20=18. K: Pedicularis chamissonis var. japonica, 2n=14.
Bar indicates 10um.
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constrictions (arrowheads) in the interstitial region of the long arms, thus, the distal
segments separated by the secondary constriction look like “two fragments” as stated
by Matsuura & Suto (1935).

Menyanthaceae

17. Fauria crista-galli (Menzies) Makino, 2n=68. (Fig. 2F)

We confirmed the chromosome number 2n=68 reported by Matsuura & Suto(1935),
Wada (1966) and Shigenobu (1984) for the Japanese plants, however, differed from
2n=102 reported by Mulligan (1965) for the plant from Canada.

Orchidaceae
18. Gymnadenia conopsea (L.) R. Br., 2n=40. (Fig. 2G)

This species is widely distributed in boreal or alpine regions in Asia and Europe and
a number of reports on the chromosome numbers have been presented, i. ¢. 2n=20,
40, 80, ca. 97, ca. 117 and ca. 119 (cf. Yokota 1990). Most of the reports, including
some Japanese works (Mutsuura & Nakahira 1958 ; Yokota 1987), have showed 2n
=40 to be a common chromosome number for this species. The present study con-
firmed previous reports.

Poaceae
19. Calamagrostis longiseta Hack., 2n=28. (Fig. 2H)

A good polyploid series are present in the genus Calamagrostis in Japan and the
tetraploid with 2n=28 and hexaploid with 2n=42 have been known in C. longiseta
(Tateoka 1976). The plant observed in this study showed a 2n=28 cytotype as pre-
viously reported by Tateoka (1976) from Mts. Tateyama.

20. Calamagrostis sachalinensis Fr. Schm., 2n=56. (Fig. 2I)

Three cytotypes. 2n=4x=28, 2n=6x=42 and 2n=8x =56, have been known in C.
sachalinensis (Tateoka 1974) in Japan. From Mts. Tateyama, 2n=28 and 2n=56 cy-
totypes are reported (Tateoka 1974). The plant observed in this study was an octaploid
with 2n=>56.

21. Sasa cernua Makino, 2n=48. (Fig. 4A)

Among 35 species of the genus Sasa in Japan, only 14 taxa in 10 species have been
studied cytologically and all have been known to be 2n=48 (Namikawa & Imakita
1992). The chromosome number for S. cernua is determined here for the first time,
though 2n=48 for f. nebulosa has been reported (Uchikawa 1935).

Ranunculaceae
22. Aconitum senanense Nakai, 2n=232. (Fig. 4B)

The chromosome number of this species has been reported to be 2n=4x=32 by
Kurita (1955b) and Kadota (1981). Kadota (1981) also observed 2n=2x=16 and
2n=6x=48 in the materials collected on the Akaishi mountain range and recognized
the presence of intraspecific polyploidy in this species. The plant collected in Mts.
Tateyama in this study was a tetraploid with 2n=32.

23. Anemone debilis Fisch., 2n=16. (Fig. 4C)
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As reported from the Russian Far East (Starodubtsev 1983), 2n=16 chromosomes
are observed by Kurita (1956b, 1961) and Nishikawa (1979) on the plants collected
in Nagano, Tochigi and Hokkaido Prefs. Karyotype features obtained through the pre-
sent study are similar to those presented by Kurita (1961) and the satellites were
observed only in one pair of the small chromosomes with terminal centromere as de-
scribed by Kurita (1956).

24. Anemone narcissiflora L., 2n=14. (Fig. 4D)

A number of chromosome reports counting 2n=14 have been presented for this
widely distributed alpine plants (cf. Fedorov 1974 ; IPCN 1965—1995). In Japan, Sakai
(1934) and Kurita (1955a) reported the same number. Nishikawa (1988) also ob-
served 2n=14 for A. narcissiflora L. var. sachalinensis Miyabe et Miyake on the mate-
rials from Hokkaido. The metaphase chromosomes of this species are particularly large,
over 20um in length, and the karyotype is similar to that of presented by Kurita (1955
a).

25. Coptis trifolia (L.) Salisb., 2n=18. (Fig. 4E)

This plant is widely distributed in the subarctic regions in the northern hemisphere.
The chromosome number 2n=18 has been reported from Asia, Europe and North
America (cf. Fedorov 1974 ; IPCN 1965—1995). In Japan, 2n=18 has been also re-
ported by Kurita (1956a) and Nishikawa (1982) on the plants from Tochigi and Hok-
kaido. Our result agreed with those of previous reports.

26. Coptis trifoliolata (Makino) Makino, 2n=18. (Fig. 4F)

This is an endemic plant of Japan occurring in mountains in the Japan Sea side of
northern Honshu. Langlet (1932) observed the chromosome number 2n=18 on “Cop-
tis trifoliata”. Based on his report, Fedorov (1974) considered C. trifoliolata Makino
has 2n=18. However, the name “Coptis trifoliata” could be erroneously used for C.
trifolia, because his material was derived from the seeds provided by “Berlin-Dahlem”.
Thus, chromosome number 2n=18 reported by Fedorov (1974) should be considered
for C. trifolia rather than C. trifoliolata of Japan. Therefore, the present observation
is the first report of chromosome number for C. rrifoliolata .

Rosaceae
27. Fragaria iinumae Makino, 2n=14. (Fig. 4G)

The present observation confirmed the chromosome number 2n=14 previously re-
ported by Oda & Nisitani (1989) and Iwatsubo & Naruhashi (1989), in which the
materials were obtained from seven localities in Gifu, Yamagata, Aomori and Hokkaido
Prefs. in the former and from Ishikawa and Akita Prefs. in the latter.

28. Geum calthifolium Smith var. nipponicum (F. Bolle) Ohwi. 2n=42. (Fig. 3H)

The chromosome number 2n=42 has been reported on the plants from Jyodosan,
Mts. Tateyama, by Iwatsubo & Naruhashi (1993). The present count agreed with it.
Saxifragaceae
29. Parnassia palustris L., 2n=18. (Fig. 41)
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Fig. 5. Chromosomes of Pedicularis chamissonis var. japonica. A: Inter-
phase nucleus. B: Somatic prophase chromosomes. C: Somatic
metaphase chromosomes. Arrowheads indicate small satellites.
Bar indicates 5 um.

Previous reports suggest that intraspecific polyploidy with Zn==2x=18, Zn=4x=2306
and 2n=6x=54 may present in this widely distributed species (cf. Fedorov1974 ;IPCN
1965—1995). However, in Japan, only 2n=18 has been known (Wada 1958 ; Funamoto
1986, including var. multiseta ; Nishikawa 1985) with one exceptional example of 2n
=36 from Hiroshima Pref. The present count agreed with them.

30. Parnassia palustris L. var. tenuis Wahlenb., 2n=18. (Fig. 3])

This variety iIs an alpine and dwarf form of the species. The Z2n=18 chromosomes
has been reported by Funamoto (1986) on the materials from Mt. Amigasa. The pre-
sent result confirmed his count.

Scrophulariaceae
31. Pedicularis chamissonis Stev. var. japonica (Miq.) Maxim., 2n=14. (Figs. 4K & 5)

Although n=8 has been reported by Matsuura and Suto (1935) for P. japenica Miq.,
a synonym of Pedicularis chamissonis var. japonica, collected in Mts. Daisetu in Hoklkaido,
2n=14 is observed in the material collected at Murodou-daira, Mts. Tateyama. The
present number 2n=14 is extremely unusual in the genus Pedicularis, since 2n=16
and 2n=32 are predominant and 2n=12 for P. verticillata and 2n=14 for P. ludwigii
are known only as exceptions (cf. Fedorov 1974 ; IPCN 1965—1995). Further obser-
vations on chromosome number for P. chamissonis and its allied taxa are desirable.
Karvomorphological features of the present taxon is given as follows. Interphase nu-
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cleus (Fig.4A) iscategorized in the diffuse type (Tanaka 1971) and the chromosomes
at prophase (Fig.4B) shows the continuous type of Tanaka (1977). At metaphase,
chromosomes are relatively large, 3 —6 um, including two large chromosomes with
submedian centromere, eight medium with subterminal centromere and four small
with terminal centromere. Thus, the karyotype shows trimodal feature (Fig. 4C).
Small satellites (arrowheads) are observed in the short arms of a pair of small telo-
centric chromosomes.

We are grateful to the administrative agencies to whom concerning giving permis-
sions for collecting materials in the national park areas. We thank Dr. T. Shimizu and
Dr. S. Kurokawa for their critical reading of the manuscript. We also indebted to Dr.
Y. Kadota for giving information on Cirsium, to Dr. T. Nishikawa for kindly providing
literatures and to the director and curator of TOYA for giving permission of observ-

ing specimens for reference.
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Species Composition and Community Succession of
Quercus serrata Secondary Forests in Toyama Prefecture

Toshiyuki Yamashita

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan

Abstract: Oak forests were surveyed at 26 stands in Toyama prefecture by the
phytosociological methods. Three community types were recognized for them.
In the first type, Quercus serrata was dominated in tree layer involving Q. cris-
pula var. grosseserrata and Pinus densiflora. The stands of this type were distrib-
uted in heigher elevation than that of the other community type. Type 2 and
3 were considered to belong to the Pruno pilosae —Quercetum serratae assosia-
tion. In these secondary oak forests, the seedlings of evergreen oaks were found
in shrub and herb layers. Therefore, if these forests are abandoned, it seems
that these stands will become to the climax community such as Castanopsis cus-
pidata var. sieboldii forest or Quercus salicina forest, excepting in the ridge. The for-
ests must be constantly managed to keep their typical high diversity, otherwise
the diversity will be reduced in the future.

Key words: Quercus serrata, secondary forest, species composition, succession
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Fig. 1. Location of stands.
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Table 2. Species composition

Bull. Bot. Gard. Toyama

of secondary oak forests

No.6

in Toyama Prefecture.

Stand No.

Typel I Type2

[Type3 |

Species unit a
Hamamelis Japonica var. bitchuensis
Castanea crenata
Daphniphylium macropodum var, humile
Carex foliosissima
Quercus crspula var. grosseserrata
Quercus acuta
Species unit b
llex crenata
Lyonia ovalifolia
Vaccinium japonicum
Rhodendron lagopus var. niphophilum
Acer crataegifolium
Abglia spathulata
Symbidium goeringii
Polygonatum lasianthum
Pertya rigidula
Heloniopsis orientalis
Disporum smilacinum
Symplocos coreana
Pinus densiflora
Akebia trifoliata
Prunus verecunda
Trachelospermum asiaticum var. intermedium
Tripetaleia paniculata
Sorbus alnifolia
Species unit ¢
Vaccinium oldhamii
Viburnum erosum
Leucothoe grayana
Ainsliaca apiculata
Dryopteris erythrosora
Evodiopanax innovans
Quercus salicina
Eurya japonica
Quercus serrata
Rhodendron kaenpferi
Viburnum wrightii
Blechnum niponicum
Smilax china
Lindera umbellata var. membranacea
Ardisia japonica
llex pedunculosa
Clethra barbinervis
Acanthpanax sciadophylloides
Mitcheila undulata
Rhus trichocarpa
Prunus grayana
Fraxinus sieboldiana
Aucuba japonica
llex macropoda
Camellia japonica var. intermedia
Neolitsea sericea
Dioscorea tokoro
Styrax japonica
Prurus incisa var. kinkiensis
Euonymus alatus f. ciliato-dentatus
Carex morrowil var. temnolepis
Wisteria floribunda
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Viburnum dilatatum e e b e e e e e e e e e e e s e e e s e e Fa
Ophiopogon japonicum e T T e
Sorbus japonica L T N 955 04
Sasa paimata + R T S T TR B FUY Y
Callicarpa japonica <2 0+ E T e AT
Epimedium sempervirens ¥ 2 1 1 o+ Mo4hYY
Pourthiaea villosa var. laevis + R I hvh
Cornus kousa < 2 9%
Tripterospermum japonicum e TG
Oplismenus undulatifolius var. japonicus R I e T TR WY
Acer palmatum var. matsumurae B ey
Carex siderosticta P 9 dyn
Pteridium aquilium var. Jatiusculum D T ST S SIS SR 95t
Carpinus laxifiora L N LRS- BEPIPI S ThiF
Lycopodium serratum e S, [
Sasa senanensis T - 2 - Y 4
Skimmia japonica f. repens LR e e b e e e e e e e e e e e e e AL
Lindera obtusiloba B 2 TR 9 YN 4
Veratrum maackii var. japonicum P T T T T T 0
Aucuba japonica var. borealis P 2O O LATH
Sclidago virga-aurea var, asiatica L T 73149709
Hosta mentana P 2 H Y E 6y
Sorbus commixta P . T T | b27 51
Prunus jamasakura F T T Y45
Schizophragma hydrangeoides - B T T T T 170 52
Acer sieboldianum L INFIRLT
Osmunda japonica T [ [R5
Smilax riparia S T T T 245
Shortia uniflora TS T T {9989
Sasa kurilensis 1 P e e e e e e e e 2 F Y
Dioscorea japonica D T T T ¥4t
Pyrola japonica D T 15979
Magnolia obovata L T T T L B K%
Hedera rhombea F L T T T S I IV
Asarum yosikawae S T M ST
Cephalotaxus harringtonia var. nana e e e e e e e e e e e e e e MA3 Y
Diospyros kaki - 4%
Asarum megacalyx e e b b e e e e e e e e e e e e e e e e T IhyI
Clematis japonica e e b e e e e e e e e e e e e e e e e e e N b
Acer rufinerve P T HINT HIF
Viola grypoceras F 3K ALY
Magnatia saiicifolia P PAUN
Rubus palmaturn var. coptophyllus e e e e e e e e e e e e e e e e e e e e e e 25T
Magnolia kobus D T S A 7y
Quercus actissima F T - T R 53y
Paederia scandens var. marirei D I RN TR RNEE S ABIHR' T
Mallotus japonicus F T S 7hil
Meliosma myriantha E T I S 2 797 %
Cynanchum sublanceolatum e e e e e e e e e e e e e e e e e e e s I NERT N
Carpinus tschonoskii B . - 1357

Other species No,1: Persea thunbergii 1, Fagus crenata 1, Hydrangea petiolaris +. No.4: Quercus myrsinaefolia +.

No.6: Ainstiaea acerifolia var. subapoda +. No.7: Stewartia pseudo-camellia 1. No.8: Litium japonicum +.

No.9: Carex sp. 1, Violakusanoana +, Clematis apiifolia +. No.11: Atractylodes japonica +, Carex stenostachys var. ikegamiana +,
Corylus sieboldiana 1. No.12: Acer mono +. No.13: Cryptomeriajaponica +. No.14 Caliicarpa dichotoma +, Lilium a.ratum +,

Viola minor +. No.15: Calamagrostis arundinacea var. brachytrcha +, Phyllostachys bambusoides 1. No.16: Cornus controversa 2.
No.18: Goodyera velutina +, Liriope platyphylia +. No.20: Quercus variabilis 2. No.21: Schisandra repanda +, Ligustrum tschonoskii +,
Lepisorus thunbergianus +. N0.22: Akebia quinata +. N0.23: Euscaphisjaponica +. No.24: Phyllostachys pubescens +.

No.25: Torreya nucifera +, Alangium platanifolium 1, Acer mono var. conninens +.

IVTHTXI, AFT=IyNYYY, L S, UNTY FFL, ZNIIINT, 7
FNEYNF, A NTOEY XYYV IH AR EZE o TSN TV, £
e Ax, VAT EDN, HAEIZITF 7o, WEH VETIZT A A O AT H N
< EPH, FT), LarIy, YIHY i, RRFATER., SRm=T0ho 37



26 Bull. Bot. Gard. Toyama

AT CIEARE R EARR MBI L 7: (Table 4 ),
BEY A 72, HlcnanN /) HwX3,
NP X Fyvagnsw, XY
HI I A, THYF, Y=REIY, by
INEHRANEB LK SEE LCH# s
T2 ZOEEEY A TIEB S N3 A FOH
BERIEFEY A 71 L0 L, EEF100m
7 5200m % .0 2280m F THA L Tz,
F 72, TS OEFHRIRIETFEHL.0C
(12.3~13.3C). B » & O I B3 ¥ Y
102.7C - HT, WFhbBEs 171 4% Y

No.6

LEWVETH o7 (Table3), HWEDTEN
N 7% EOERPIT LN TV B ENITRES
¥, WL, RE N EIEO 3 X
T OFFFEIHR &N, EARE O RN
0% LT TEOMDFEKX LY D72,
COBEEEARIZa T, TATy, HiG
KBS ay T, SWATHTE, THY
T TRA¥FY, AAIFZ I LEREN,
BRI A X, Yeuvd, vaghe
PEETHIELIANIHTX I, FUNY,
NFre ) FRENPEERT L, ERGEF T

Table 3. Climatic data from the presumed meteorological data files (Ishida 1991).

No. MA MT Wi Cl AP MSD
1 96 12.5 97.1 -7.5 3280 86
2 71 12.4 97.0 -7.9 3212 63
3 178 13.0 102.7 -7.2 2637 111
4 207 12.3 97.5 -10.1 2924 102
6 308 12.1 96.5 -11.1 2744 144
7 228 11.6 91,5 -12.8 2973 123
8 98 12.7 101.0 -8.1 2621 109
9 152 11.8 92.8 -10.7 2626 101
10 154 11.9 93.1 -9.9 2576 77
5 207 12.3 97.5 -10.1 2924 102
11 108 13.1 103.9 -6.6 2652 103
12 108 13.1 103.9 -6.6 2652 103
13 119 12.9 102.8 -7.9 2675 118
14 119 12.8 102.3 -8.1 2675 118
15 140 13.3 105.1 -5.5 2925 99
16 140 13.1 102.7 -6.0 2925 99
17 67 12.8 100.7 -7.5 2559 94
18 89 13.3 104.6 -5.4 2838 64
19 81 13.0 103.2 -7.5 2686 72
20 81 13.0 103.2 -7.5 2686 72
21 71 13.3 105.8 -6.4 2682 92
22 91 13.4 106.2 -5.3 2943 75
23 16 13.6 108.6 -5.2 2528 74
24 16 13.4 106.2 -5.7 2528 74
25 97 13.5 106.8 -4.6 2624 64
26 96 13.2 103.8 -5.3 2601 52

Abbreviations are No.: Stand number, MA: Mean altitude (m),
MT: Mean temperature (*C), WI: Warmth index (°C - month),

Cl: Coldness index (°C - month), AP: Annual precipitation (mm),
MSD:Annual maximum snow depth in normals.
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z =
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dEM O+ T KK LT Y FF
PV ATEFR, TIUN, XTI YN
YUY, RYYT, RFRTAA) VY, T3
v agshT, LI, FULETAFY
5, W7 s EEEE & O &
FTHAFT—FrFavIHFrIHEBIITL
Hh, FOTHEMELTYI VAVl
FREV Yy DHERIHX 2 THn3
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Table 4. Number of stands with Quercus species in shrub (S) and
herb (H) layer. Numbers in parentheses are total stands in

each community.

Commuhily type 1(9) Community type 2(13) Community type 3(4)

Species S H H S H
Q. serrata 1 4 8

Q. acutissima 1

Q. acuta 1 3

Q. salicina 2 1

Q. myrsinaefolia 1
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Plant Regeneration from Calli of Lilies
Preserved at Low Temperature

Toshinari Godo

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan

Abstract: The calli of eight taxa of Lilium cultured on gellan gum-solidified MS
medium containing 1 mg/l picloram and 30g/l sucrose at low temperature (5or
10°C) for 6 months were transferred to phytohormone-free 1/2 MS medium con-
taining 5 g/1 sucrose and cultured at 25°C for plant regeneration. Although growth
of calli was suppressed during the culture at low temperature, calli of seven out
of eight taxa showed high plant regeneration ability after the transfer. These re-
sults indicate that low temperature storage of calli with high plant regeneration
ability is useful for long-term preservation of lily germplasm.

Key words: Lilium, low temperature, shoot regeneration

The genus Lilium belonging to the Liliaceae consists of about 130 species includ-
ing many beautiful ornamental species, which are widly cultivated in the world.
Since most lilies are susceptible to infection with fungal diseases (Imle 1942), it
is difficult to conserve them for long term in the field. For overcoming this prob-
lem, it is desired to establish an in vitro method for long-term preservation. Ma-
tsumoto et al. (1995) reported that cryopreservation of lily meristems could be
achieved by vitrification method: however it requires a skillful technique to ex-
cise the small explants. In contrast, Godo et al. (1996) failed to induce regrowth
of cryopreserved calli of L.Xformolongi after transferring onto growth medium.

Moreover, in vitro callus culture for long-term preservation has several problems
such as chromosome unstability, reduction of shoot regeneration ability and high
labour for periodic subculturing. Recently, Godo & Mii (2001) reported that the
calli of lilies cultured for more than 18 months at 25°C kept chromosome stability
and plant regeneration ability, and that growth of those were suppressed by low
temperature culture (5or 10C).

In this report, I describe that callus of lily which had been cultured at low tem-
perature for 6 months showed plant regeneration ability.

Materials and Methods

Plant materials and low temperature culture
The calli of eight taxa of Lilium, L. concolor Salish. var. coridion, L. formosanum
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A. Wallace var. pricei hort., L. lancifolium Thunb. var. flaviflorum Makino, L. leucan-
thum (Bak.) Bak. var. centifolium (Stapt) Stearn, L. monadelphum Bieb., L. philadel-
phicum L. var. andinum (Nutt.)Ker-Gawl, L. sargentiae E. H. Wils. and L. wallich-
ianum Schult. et Schultf., were used in this study. These calli had been induced
from bulb scales of in vitro plants and subcultured on 2 g/l gellan gum-solidified
MS (Murashige & Skoog 1962) medium containing 1 mg/l picloram (4-amino-3,
5, 6-trichloropicolinic acid) and 30 g/l sucrose for more than 18 months at 25C
under 16 hr photoperiod condition at 44 pumol m *S™!' (Godo & Mii 2001).

The calli of 2 g fresh weight were transferred onto the same fresh medium in
a plastic Petri dish (90mmX20mm) and cultured at different temperatures (5,
10 or 25°C) under 16 hr photoperiod condition at 40~60 pumol m™2S~!. After 6
months of culture, fresh weight of the calli was measured. The experiment on
L. wallichianum was repeated twice.
Shoot regeneration

For shoot regeneration, nine or ten calli of about 5mm in diameter were col-
lected from those cultured at 5 or 10°C for 6 months, transferred onto phytohormone-
free 1/2 MS medium containing 5 g/l sucrose in a Petri dish (90mmX20mm), and
cultured at 25°C under 16 hr photoperiod condition at 44 pmol m *S~!. More than
three Petri dishes were examined in each experiment, and the data of shoot re-
generation frequency were recorded after 2 months of culture. After 3 to 4 months
of culture, plantlets were transferred into glass bottles with 2 g/l gellan gum-solidified
phytohormone-free 1/2 MS medium containing 20 g/l sucrose, and cultured under
the same environmental conditions for further growth.

Results and Discussion

The color of the calli turned purple from green or yellow as a result of antho-
cyanin production during 6 months of low temperature culture in all lily taxa ex-
amined except for L. lancifolium var. flaviflorum and L. wallichianum (Fig. la). Es-
pecially calli of L. concolor var. coridion and L. formosanum var. pricei (Fig. 1b)
turned deep purple. Although the weight of the calli increased during 6 months
of low temperature culture, the growth was suppressed in comparison to the con-
trol culture at 25°C (data not shown). These results suggest that low temperature
culture can reduce the investments of labour for periodic subculturing in a wide
range of lilies. The calli of all taxa except for L. lancifolium var. flaviflorum cultured
at 5C grew more slowly than those cultured at 10°C (Table1). It is suggest
that the culture at 5C is suitable for long-term preservation of wide range of
lilies. These calli also showed high shoot regeneration ability after 6 months of low
temperature culture, irrespecvive of anthocyanin production (Table 1, Fig. 2).

In L. wallichianum, the weight of calli decreased and plant regeneration frequency
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Fig. 1. Calli of Lilium monadelphum (a) and L. formosanum var. pricei (b) cultured for
6 months at low temperature (5°C). Bars= 2 cm.
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Fig. 2. Shoot regeneration from calli L. lewcanthum var. centifolium (a) and L. concolor
var. coridion (b) cultured for 6 months at low temperature (5 ). Bars= 2 cm.
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was low (25%) at 57 in experiment 1 in comparison with that in experiment
2 which showed 100% regeneration frequency (Table1). This result suggest
that success in low temperature preservation depends on the state of the calli
before low temperature culture. Although fresh weight of the calli in L. lancifolium
var. flaviflorum slightly increased after low temperature culture, the calli were ex-
tremely hyperhydrated without producing shoots (Table1). Moreover they did
not show further growth after transfer to the normal culture condition at 25C,
suggesting that they already died during low temperature culture.

Almost all the calli have kept their regeneration ability for more than 2 years,
including those culture for 6 months at low temperature, after callus initiation.
The regenerants from calli preserved at low temperature were successfully accli-
matized at room temperature. Therefore, the low temperature culture system de-
scribed in this report will be utilized as a convenient method for long-term pre-
servation of lilies.

I thank Prof. Masahiro Mii of Chiba University for his critical reading of this
manuscript and Dr. Masaru Nakano of Niigata University for his kind gift of in
vitro plants of lilies. This study was supported by the Sasakawa Scientific Research
Grant from The Japan Science Society.
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Morphological Differences in Seedlings of Cornus kousa
Derived from Seeds Collected in Himi and Hakone

Kazuomi Takahashi & Toshiaki Shiuchi

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan

Abstract: Seedlings of Cornus kousa F. Buerger ex Miq. were derived from seeds
collected at Himi in Toyama Prefecture in the Japan-Sea side and those at Hak-
onec in the Pacific side of Central Japan. Morphological features shown by these
seedlings were observed. Significant differences were found in leaf-width, leaf in-
dex and leaf area in2-year-old as well as in5-year-old seedlings in ‘Himi’ and
‘Hakone’ The average leaf area in seedlings of ‘Himi’ was about 1.5 times larger
than that of ‘Hakone’. In contrast, no significant difference was found in the to-
tal dry weight of leaves produced by them, although the numbers of leaves and
shoots of ‘Himi’ were significantly smaller than those of ‘Hakone’.

Key words: Corus kousa, Japan-Sea side, leaf size, Pacific side, seedlings
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Table 1. Morphological variations in 2-year-old seedlings of Cornus kousa.
et I v ekiora
Leaf length(mm) 55.61+6.19 47.81+6.38
Leaf width(mm) 33.92+4.78 26.23+4.64
Leaf index (Leaf width/Leaf length) 0.61£0.06 0.55%+0.07
Leaf area(mm?) 1184.9+290.2 777.0%234.7

*Significant differences between ‘Himi’ and ‘Hakone’ were found in all characters (P <0.01 ; Mann-

Whitney U-test).

Table 2. Morphological variations in 5-year-old seedlings of Cornus kousa.

Character

‘Himi’ (n=10)
[mean=s.d.]

‘Hakone’ (n=8)
[mean=xs.d.]

Leaf length (mm)

Leaf width(mm)**

Leaf index(Leaf width/Leaf length)”

**

Leaf area(mm?)

Total dry weight of leaves(g)
Stem height (mm)*

Stem diameter (mm)

54.95+7.05
32.70+3.83
0.60%0.06
1227.14£258.2
12.79%2.91
710.5+119.3
10.89+1.26

49.96+5. 96
25.50%3.82
0.51%0.07
817.0%£217.3
11.93+4.25
881.9+173.5
10.48+0.97

* **Significant  differences between ‘Himi’ and ‘Hakone’ were found (*P<0.05,"P <0.01 ; Mann-

Whitney U-test).

Table 3. Numbers of lcaves and winter buds in 5-year-old seedlings of Cornus kousa.

Character*

‘Himi’ (n=10)

‘Hakone’ (n=38)

[mean=*s.d.] [mean=s.d.]
Number of leaves 295.0£105.8 616.6+160.0
Number of winter buds 94.8+39.3 218.6+£57.7

*Significant differences between ‘Himi’ and ‘Ilakone’ were found in both characters (P<0.01 ; Mann-

Whitney U-test).
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Fig. 1. Scattered diagram of total dry weight of leaves/number of leaves in 5-

year-old seedlings of Cornus kousa.
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Fig. 2. Frequency distribution of dry weight of single leaf in 5-vear-old seedlings of Cornis
kousa. The frequency was calculated in one individual each in ‘Himi® and ‘Hakone’,
which shows closest values to the averages of total dry weight of leaves and of leaf
number.“n” indicates number of leaves of each individual.

L. DWTREREOMKIZORNF>Tnb T4 AT oWwT, RIS 1:39-51.
LEZBIEBTED, Yoa— MEOENAS ABEEEE, 1980, v 2 oOBEER M
B OB EE BB L = LTl 2 T TAME L. R L I OME.

MR AR IR R B ()
6:65-76.
—— -~ [(LEFHEAL 1987, ¥ < K 7 2 Cor-

B, WHHRESHES D H20emOFEE A AL
N7-20004E12 H27 H OFRil0E 2, TR

BALLNERIOBHFIC OV TSRS Y L nus kousa Buerg., DR LAEREN. b
DEFIHE L T RE0RREIELL B R OWE. WIS 62:244
Z A, TFHEE KR A4, 5g, HiMRAT138.4 956,

gTH-7 (P<0.01 ; Mann-Whitney U- —. 1995, #HRIZEDLHIZo{ BN
test)o ¥ z— MO S TEIEIH L B TR O —. R
TS PDORBEHELEE > TV2OHD L fiy Bl 140 1-33.

e Lo Lodst, HEEORyHHE W . 1974, R OSA L L. =4

&, Wi
i EEE-hE £ 193 7H¥s T
(Euptelea polyandra Sieh. et Zuce.) 1235

DEAFEI EOREFEE T L ITEN TR
7o, GHROELLWEFLETH L,

AIROVEREIZH - ) BEL TS 2 1EV B TR - o AR, R
I 7 e S Sy [ (A SE T H - GIERFEE 41:77-84.
SR & OIS E LR S R : L1995, 7 HHFE 2 T
DR HBLIIE#HoBESELET T, (Euptelea polyandra Sieb. et Zucc) 1238

VI A TEMRR 3 & UTTEIR OSSR & H AR
i RN o bz R MR - AR 42
5 A 3CE 125-131.

G, 1977, 7 HIIAGNAERFED ¥






Bull. Bot. Gard. Toyama 6: 43-46(2001)

B LR rb g i R A SR

BINEIBTARZ) 20395 OH%H
e B 7]
EILE R T939-2713 & 1L L B e I - 42

Localities of Lecanorchis hokurikuensis Masam. (Orchidaceae)
in Toyama Prefecture

Masashi Nakata

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyvama 939-2713. Japan

Abstract: Thirteen localities in Toyvama Prefecture can be cited for Lecanorchis
hokurikuensis Masam., a saprophytic orchids, on the basis of literatures, herbarium
specimens (TOYA, KANA) and field surveys of the author. Among them, nine
localities, including the type locality, have been investigated by the author. Le-
canorchis hokurikuensis mainly inhabit a shrine woods, where evergreen oaks such
as Quercus acuta or Q. salicina are predominant.

Key words: distribution, Lecanorchis hokurikuensis, orchid, saprophyte, Toyama

prefecture
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Chromosome Numbers of Plants Cultivated
in the Botanic Gardens of Toyama (2)

Toshiaki Shiuchi & Tadashi Kanemoto

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan

Abstract: The chromosome numbers of five taxa are reported as follows ; 2n=30
for Hydrangea involucrata var. tokarensis ,2n1=24 for Lysimachia liukivensis ,2n=24
for L. ohsumiensis, 2n=34 for Pseudolysimachion sieboldianum and 2n=16 for Sal-
via pygmaea var. simplicior.

Key words: chromosome number, Hydrangea, Lysimachia, Pseudolysimachion, Sal-
via

This is a second report of chromosome counts in plants cultivated at the Botanic
Gardens of Toyama. Chromosome numbers of the following five taxa are reported
in the present paper: Hydrangea involucrata var. tokarensis, Lysimachia liukiuensis,
L. ohsumiensis, Pseudolysimachion sieboldianum and Salvia pygmaea var. simplicior.
These plants were collected originally in southern part of Kagoshima Pref., Kyu-
shu.

Materials and Methods

All plants investigated through the present study were collected originally in
southern part of Kagoshima Pref. and have been cultivated in pods in a green
house of the Botanic Gardens of Toyama. Fresh root tips were cut and pretreated
with 2 mM8-hydroxyquinoline solution at 15°C for certain hours as shown in the
Table 1. The root tips were fixed with Farmer’s fluid (1:3 mixture of acetic acid
and ethanol) for more than1hr at 5C and macerated with 1:2 mixture of 1N
HCl and 45% acetic acid for about 5—15 sec at 60°C, and the meristematic re-
gion of the root was stained with 1% aceto-orcein for 20—60 min. The chromosome
preparation was made by squashing method.

The identification of plants was made following Iwatsuki er al. (1993) and Hotta
& Shiuchi (1996).

Observations and Discussion

Taxa investigated through the present study are shown in the Tablel, in which
chromosome numbers and the original localities, where the plants were collected,
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Table 1. Chromosome numbers, original localities and the pretreatment times of the five
taxa studied.

T Chromosome Original localit Pretreatment
axon ri .
number 8 v time (h)

Hydrangea involucrata 2n=30 Tokara Islands, Kagoshima Pref. 4

var. tokarensis
Lysimachia liukiuensis 2n=24 Amami Island, Kagoshima Pref. 4
Lysimachia ohsumiensis 2n=24 Ohsumi Peninsula, Kagoshima Pref. 4
Pseudolysimachion sieboldianum 2n=34 le-jima, Uji Islands, Kagoshima Pref. 6
Salvia pygmaea 2n=16 Amami Islands, Kagoshima Pref. 4

var. simplicior

are also presented. The results of observations are recorded below.
1. Hydrangea involucrata Siebold var. tokarensis M.Hotta & Shiuchi (Saxifra-
gaceae).

Chromosome number was proved to be 2n=30 (Fig. la). This is the first re-
port of chromosome number for present the variety. Hydrangea involucrata var. to-
karensis, an endangered plant (Environment Agency of Japan (EAJ) 2000), is known
at several localities of three islands (Kuroshima Island, Kuchinosima Island and
Suwanosejima Island) in Kagoshima Pref. (Hotta & Shiuchi 1996). The chromosome
number 2n=30 agreed with that of var. involucrata reported by Funamoto & Tanaka
(1988). According to Fedorov (1974), Goldblatt (1981—1988) and Goldblatt & Johnson
(1990—1994), the basic chromosome number of other taxa of Hydrangea is presumed
to be x=12 or x=18. However, the basic chromosome number of two varieties
of H. involucrata, var. tokarensis and var. involucrata, seems to be x=15. Therefore,
further studies on the basic numbers in this genus are required.

2. Lysimachia liukiuensis Hatus. and L. ohsumiensis H. Hara (Primulaceae).

Chromosome number 2n=24 was observed (Figs. lb, 1c) in these two species.
This is the first report of chromosome numbers for the both species. Lysimachia
liukiuensis, an endemic species to Amami Island, is critically endangered and L.
ohsumiensis is a vulnerable species known only from Ohsumi Peninsula in Kagoshima
Pref. (EAJ 2000). These two species belong to the section Nummularia of the ge-
nus. The chromosome numbers of some other species of section Nummularia have
been reported as follows:2n=18, 2n=20 and 2n=22 for L. japonica (Hara & Kuro-
sawa 1959;Ko er al. 1986 : Sarkar 1988 ; Nishikawa 1989) and 2n=24 for L. tanakae
and L. tashiroi (Hara & Kurosawa 1959 ; Tanaka & Hizume 1978). It is notewor-
thy that both L. liukiuensis and L. ohsumiensis have the same chromosome num-
ber as L. tanakae and L. tashiroi and all of these species have creeping stems and
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Fig. 1. Somatic metaphase chromosomes. a: Hydrangea involucrata var. tokaren-
sis, 2n=30. b: Lysimachia liukiuensis, 20=24. c: Lysimachia ohsumiensis, 2n=24. d:
Pseudolysimachion sieboldianum, 2n=34. e: Salvia pygmaea var. simplicior, 2n=16.
Arrows indicate chromosomes with satellites. Scale bar = 3 um.

rooting at nodes.
3. Pseudolysimachion sieboldianum (Miq.) Holub (Scrophulariaceae).
Chromosome number 2n=34 was observed (Fig. 1d). This is the first report
of chromosome number for the present species, which has been known only from
a few localities in southern Kyushu to Ryukyu (Shimabuku 1990). According to
Graze (1935), the basic chromosome number for Pseudolysimachion is x=17 and
the present species is regarded as diploid. The same chromosome number 2n=34
has been reported in P. rotundum var. subintegrum (as V. spuria var. subintegra)
(Yamazaki & Tateoka 1958 Yamazaki 1968) of the section Sanjanensis, in which
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P. sieboldianum is included.
4, Salvia pygmaea Matsum. var. simplicior Hatus. (Lamiaceae).

Chromosome number 2n=16 was observed (Fig. le). This is the first report
of chromosome number for this variety. Funamoto er al. (2000) reported the chro-
mosome number 2n=16 in 11 taxa of the genus Salvia in Japan. They are S. koyamae,
S. nipponica, S. glabrescens, S. plebeia, S. japonica, S. lutescens f. lobato-crenata, S.
isensis, S. ranzaniana, S. pygmaea, S. omerocalyx var. omerocalyx and S. omerocalyx
var. prostrata. Satellites were observed on two large chromosomes in the present
variety as well as in S. glabrescens, S. ranzaniana and S. pygmaea var. pygmaea.

We express our sincere thanks to Prof. Mitsuru Hotta of the Kagoshima Uni-
versity, Dr. Masashi Nakata of the Botanic Gardens of Toyama for their useful
suggestions and to Prof. Naohiro Naruhashi of the Toyama University, Dr. Syo
Kurokawa of the director of the Botanic Gardens of Toyama for critical reading
of this manuscript.
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Vegetations as Habitats of Japanese Ptarmigan, Lagopus
mutus japonicus, at Murodou-daira on Mts. Tateyama

Megumi Yoshida! & Minoru Yoshida?
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2Toyama Agricultural Research Center,
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Abstract: More than three hundred individuals of Japanese ptarmigan, Lagopus
mutus japonicus, inhabit at Murodou-daira on Mts.Tateyama. The vegetations of
their habitats were analyzed by the Braun-Blanquet method. Vaccinio-Pinetum
pumilae is found at plots of Maruyama and Aburaone, where ptarmigans were
observed to feed in winter. Therc were various kinds of vegetations in Marun-
oridani, which is known as a summer feeding ground. They are Faurio-Caricetum
blepharicarpae, Juncetum filiformis, Phyllodocetum alpinae and Anaphalido-Phyl-

lodocetum aleuticae community.

Key words: Lagopus mutus japonicus, Mts. Tateyama, vegetation
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Table 1. Summary of surveyed plots.
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plot topography altitude date area
Maruyama slope facing to N 2370m 2000.8.11 9m
Aburaone ridge extending to NW 2410m 2000.8.11 6m
Marunoridani 1 saddle 2360m 2000.9.8 4mi
Marunoridani 2 saddle 2360m 2000.9.8 4m
Marunoridani 3 saddle 2360m 2000.9.8 4
Marunoridani 4 saddle 2360m 2000.9.8 4m
Marunoridani 5 slope facing to N 2370m 2000.9.8 4m
Marunoridani 6 saddle 2360m 2000.9.14 4m
Marunoridani 7 saddle 2365m 2000.9.14 4m
Marunaoridani 8 saddle 2365m 2000.9.14 4m
Marunoridani 9 slope facing to N 2360m 2000.9.14 4

mOHFEXEZFEL, ImX1mIEiZoo
B3 FT— b, RERAEK T 2
mX 3mOLRRERE L, W1 s
@I F7— MIbbi, ARFEHILE#FD
RO Feb AR R F AR T, LA
FEIZAY40m, LD S E RIS R20m IR AR
S5 TWT, FO—ET 7 AP iE  THREH
BHONBEZ EPHL, AFEEFTIE2m> 2
mODFEREITFHHREL, BOBD1Im
X1mITEiZd20a F5— Mg, %
KO EEFig. 21008 L7, AWESTIL
9 ODPHEXDOMHE T T TR LI,
FAEIEHFM - (20000 ERERZZ T
=TT gzt SRR NS
— PHICEF T LY OER L F 0L+
506 ER., BEY 1155 O5ERMT
FiEEL 7. F/00 FI— MafkofifEs, it
FoE s, HEFER AL, SRERD
EOMAERIIEMEILT L, R
WEFEHA AN L. BETOFERITR
Al LCE&mE (1988) (2fiEo7,

wOR

AKX OHBEHEE A Table 1 12, S#EX
DAL R % Table 2 ~Table 6 173 L7z, £

IR KOEE % Fig. 3~Fig. 1312 L
7o HMEXOFEME DTSR,
1) #ILEAERE (Table2. Fig. 3)

3mX 3mDEEIZEEITF/Z lmX 1lm?D 9
DPNAFIT-IDIL, gELAFOaFF—
F (2,3, 5. 6, 9) Enizvdbh
BARRB EEARED 2 B 6 7o T iz i,
floa RS — MIREBOATHT a5~
BLUOFar el RERHE2HH TV,
2) HEBRFEAER (Table 3. Fig. 4)

AFF—F1. 2, 6IdEAREEREBO
2RBALEY, BARBEIANA T ENTH
xyFF (A FT—2) THEERIATY
7ro BABTHIY EETOWEIE L, ¥F
INIA T 7 H 4 PFIIZROT W, I FT

Fig. 3. Maruvama plot
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Table 2. Species occurred in each quadrat and cover degree, sociability at

Maruyama.
Quadrat number 2 3 6 5 9 4 7 1 8
Height of vegetation {cm) 55 35 40 43 33 33 22 30 33
Cover of vegetation (%) 100 100 100 100 100 390 95 95 90
Number of species 8 6 6 7 7 8 9 7 6

Character species of assosiation and
species of Phragmitetea
Pinus pumila 2.3 2.2 44 3.3 23
Vaccinium vitis-idaea var. minus 3.2 22 2.2 3.2 21 32 21 22 11
Companions ’
Empetrum nigrum var. japonicum 3.4 2.2 22 2.2 4
Deschampsia caespitosa ssp. orientalis 1.1 33 1.1 141 +
Deschampsia flexuosa + + + + 1.1
1 + +
+ +

- = A

+ o+ + DS

Coptis trifolia 1.
Chamaepericlymenum canadense

Pinus pumila 2
Cladonia vulcani

Rhododendron brachycarpum +
Rhododendron aureum +
Juniperus communis var. hondoensis +
Schizocodon soldanelloides +

+ o

+

Table 3. Species occurred in each quadrat and cover degree, sociability at

Aburaone.
Quadrat number 2 6 1 4 5 3
Height of vegetation (cm) 34 30 45 26 26 25
Cover of vegetation (%) 90 70 90 50 50 30
Number of species 7 7 6 8 8 3

Character species of association and
species of the Phragmitetea

Pinus pumila 2.3 1.1 3.3
Vaccinium vitis-idaea var. minus 82 21 32 22 2.4 141
Differential species of subassociation "
Cetraria ericetorum P22 1.1 + + 21
Companions
Empetrum nigrum var. japonicum + 241 + + +
Schizocodon soldanelloides 1.1 + + + +
Deschampsia caespitosa ssp. orientalis 1.2 + + 2.1
Deschampsia flexuosa + + + 1.1
Pinus pumila 1.1 +
Cladonia vulcani + +
Rhacomitrium lanuginosum +
Rhododendron brachycarpum 1.1
—F3. 4. 5. 6DRBEII30~T70% T, HAFEHTIEALTEM 2 4 7P (ufes 1, 2,
INI—F1, 2LDNEHHTHo 7, 3. 4), ERERNOBEIC1 7T CLk

3) ARBHEX F5) R EDA I RG22 i (4
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Fig. 4. Aburaone plot.
Fig. 7. Marunoridani 3 plot.

Fig. 8. Marunoridani 4 plot.

BTty @ 7=k 1=15 1-3+ 1=
AEATAF 5 7D 3 LRGSR L0,
YaulavArYPHE2 THol, AT
—M1-2TCEF 7L EELEIZEA
EREHTBY, TA U SRS
TVWide,
@A FEH 2FERX (Tabled , Fig. 6)
AR 1A KON O TRARB D
Fig. 6. Marunoridani 2 plot. AL TV, BT FF— MR LTA
TAFauhEEL LIFEALE D, LD
NS TAAAF, VIR A

Meir 6, 7)., FEHENZ 2 rHr (LIRSS, 1 ELTFNIZRS T, iz A
9) EOFM rOMAER & E L 72 (Tig. AN eV IV R Sy e o o R N T N
Z)s s

OAES 1 FAERX (Tabled , Fig. 5) QOHFH IFHERX (Tabled . Fig. 7)

ACVGRENED & o 2R AT, BAREO LD S I 2 AR OILHMIZ & - A
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T, BARBOATH T2, TRV A LT
TrMENFRE 2 PL3EE, YFA
SV UHEE LG 2 THot, LS
AEK, S 2MEXERLY, 1 74F
T LA orz,
@OAFES 4AERK (Tabled . Fig. 8)
AN OFEERIE B L - ER TEARE O
KTty ATHVESWETLLIL, 1
TAF amhilEORIZEGEETH-72, 3
Fo—F4-2TEA 74 Fammlidid,
F N HIWE2 &P E o7, AFT
— M A-4TERTHTYRLRL, FroL
V., ATAFa vl ENTREES, HE2
%, —ERIZ I RN AL TER Y A A
Bl
BHFEL5FHERK (Table5. Fig. 9)
FRRMDEE I & o HER THAR
DHT, Frovw, A+ HFrS, T4
S HW T OBERATES LT W,
IFF—F5-1TEA I T DRRE2
EEL, ATATIRF VAT R EREST

Fig. 9. Marunoridani 5 plot.

Wie 23 FZ—1F5-3, 6-4TIHETAAA
FHWEL Tholo,
©AFEH 6 FAEX (Table 6. Fig. 10)
B OTThREI & o AEX TER
EORTHo7z, @I FF— FTHAZH R
TIOHNWE2 S 3 EELEL, TYNY
FHTIWEL ETORIZE L ALNT, O
FZ—h6-1, 6-4TIEF AT
PRI ERLHEETALNL, I NT -
F6-2THEIVYYHVNAf, 2FF—}6

Table 5. Species occurred in each quadrat and cover degree, sociability at Maru-

noridani plots 5, &.

Quadrat number

Height of vegetation {em)
Cover of vegetation (%)
Number of species occurred

5—1 5—-2 5-38 5—4 8—-1 8-2 8-3 8-4
13 18 17 15 28 27 23 31
75 80 50 90 100 85 95 90

Character species of association
Phvilodoce X alpina
Differential species of subassaciation
Empetrum nigrum var, japonicum
Species of the higher units
Sieversia pentapetala
Phyliodoce aleutica
Tilingia afanensis
Schizocoden soldanellcides
Gentiana nipponica
Carex pyrenaica
Companions
Deschampsia flexuosa
Vaccinium vitis-idaea var. minus
Solidago virga-aurea ssp. leiocarpa f. japonaipesiris
Caoptis trifolia
Agrostis tateyamensis
Loiseleuria procumbens
Carex blepharicarpa

11 22 14 2.2 21 1.1 1.1 24
111+ o+

+ + o+
+ o+ 4+
+ +
+ 1.1 1 24 2.2 241 14
1111+ o+
+ o+ o+ 4+
+ o+ o+ 4+
+ + +
+
+
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Fig. 10. Marunoridani 6 plot

Fig. 12. Marunoridani & plot.

1
E b, HIZIZIF=Y Py,
FGARZV A4 o0 FT—MEBILAL
iz,

OFFED 7 HAER (Table 6., Fig. 11)
WA RTINS 2IRICA H N5 FER
Thb, IFF—bT7-1E7-21213w 57

“3TRATAFavdl T ThHEL L%
I
b

Fig. 13. Marunoridani 9 plot.

08 FRLhAEORVERBE, T4y
HNFX A, TAARAFLE LG R LEOE
HAED 2BOERENRG 6N, LoT
W%%Hﬁ%l‘&% HAE2 L L, &R
THRE, FEREEEIE L7
IFF—hT7-1, 7-203BKE 1 #8L
BlmiEENT Ty FHHE &+ 5T
Wi, MAB 2 TIITIAARF, F4LFY
DYA, SVYTTHFF) 0L
b3EE{ALNI, TFF—F7-3. 7
SLIF1IBOEERBOMATH 725, F0OH
Wlda M= 7-1, 7-2084kH2 £13
EAEH L TH o,
®AFES 8FERK (Table5. Fig. 12)
ARG ETIZE » - HERTERBOL
Thot, Hrams ki AAFVEH
TS, F LT EENIIRNTV S,
@HFH 9AER (Table 6, Fig. 13)
D S WEXOHMD /NS LB E 57
A Td D, T T MR L FREC
DEREH B HN Tz FAR 1135 80~100
mZ RTINS LY, AT A ST,
VIO TFNLLELIETHST, 2 FT—
Fo-1ikw 5047, aF5—1+9-47T
EAF 004 TR S0, 2 K7
—hG-2., 9-3TWEanNATr A7 9dHRd
£, AFF—9-213a51454
YOWEA 4 LIEE A EES TV, FR
B2 amlam ArPEnlETAL
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Mo ATA4Fay, NI UAFTYFEN
KATEDPoT, BERIEIFT—19-
2HANHEE S, IXRTR/ FUIVY,
INTTAELTYY, IXTFINL, D
TR ENRR LN,

zZ =

BREXDEEDHE
MAREOHR LY F Lo MREIEFRE
EiC L DBFERA 2 L, DUFCh~_5 8
FEHH L
FULFREKIZERIR & 4 o 22 Auldb v gt
DEEIAEL, EHNEmEREELS
b, ZOMEXTIHERBTNA < »E
DL, BARMICIRIFEE, FrayT o
o, "A=v, areerEffEs 4
AT EE—NA Y HEICSHETE L (Ta
ble2). IXEF—NAVVHEITIHRDE
A 2R TIHETH ) (BEhib
1983 ; HUFy 1990a) . FHAEFRYIZIZHESS I LET
M THLI5XEE—PY LI T RIZAN
SNTWVD (KB 1977¢), FLILHAKIZE
ARIFA20~55cm & BEAE N A 2y DHIC
Bhi, HHEHN100%A T, BHEDKX
GHNZEO NN EHH, TF5EE—
AV HEOMTITEHELZEZ 5N D, MR
AR LA O W EHIZ T 5 3%
(EMhh 1985 ; B4 1990a) TH 5,
Ak LB AR X & ) 2Est o BR
ItchriE L, ALLERER L E U AR
AXYHPEELTWED, ERRTITSEE
WROWTCRFIFNIALAT V7 AICBLRTE
D ABIZSET Y T, AT T EDH
i, Lo TNA Y, I7 T4 EY
i, ¥ NTAF 05 2 TBHEDIXGHE L
THATEE—NATVHEDTFINTAL T
vy AHBELHEE L (Table3)o vF /N
LAy AR IIAG, 5k, RO
Lviasmth el o mBi L (KB 1990¢) .

MAEIFEHL BTN TV ORBEIZL H2E
BOZECI IS E LTHBETS (B
B 1985) HETH B,

HERL, 2, 4WEXRTHVTREAT
AFaohEmEEErEOTBY, 171 F3
T, vavlav ATty os (474
Fav—TavlavAFHELHEEL
(Tabled ), 4174 Fam—amyamR
SRR E LA S BT 2 728 h
ZHEHET, AEAEL, BORATRKRETEK
THVHMICHBT 2% (BH 1985 ; 5
1990) & EhTWT, HAENOLEHIZIL
A Ly SLHNS B TSR 5ih & i
FTIHWHICAONDE LD TH B, MHIS
LN X HXYBHLNEL a vy ad ArHE
Bl EBIEA T AFay, Froue, ¥
arlaunhv, yFvwY Py, Iy
RUZEY, Frayh ENRAET S (I
I5C 1977, 1990), ALFes 1. 2MERIIALS
HFORVGHO MM CRIEANE  ito 7o &
Bl ENBH, AFR L RAEXTIIAITA4F
avHELETELODOF TN, T Y
W77, FLATFNERETHTATHDIZ
ML, AEG2AEXTIZIFEAEN AT A
FagilioThdoh, Lhikorvithe
EZbND, TR L THES4FHEX
TEXIHTVYVEHEL LD, AYHVICE
PR TVWLWEZRAI T4 Fay, Y542
YIUVHRLN, I F I LREA
LTWBHDT, AFAE 1, 2MEXICHNRS
LUV THh B EEZ OGNS,

IO OPFZIZBFEL TW A, LRs
JMBX T F VA K e LD, TV
RYAREMIEE TR A Bl E R
L/ (Tabled )., =k £ HEIIEE
MEEUCHOZ L. LR ASRISEDFE TH
5 (=l 1985), ALFEL 3 X IE G IR
EIIERZ ONL WA, BATHIETILES 2
AREX LD HHET, ROEETEIRE-
TSP TH B 720, RS RIS



March 2001 HM - HH 54 F a 70ROk 63

FTAHVMMICHET AL TAFar—avy
gy AFBEIIEDs THBLTWB EEZ
Hha,

HWEAR SARKIEA A Y TS T (Tvn
FoT) OBENELALN, IVHTFS T
PEMEETA Oy Yy SHELNMEL
(Table5), IV H¥ 2 T EEITHIS AT
BCEFYH 2@ U CGRER HICALNS
HE (5 1985) T, FHEAEMARE
RRT B HARAYNZXNNT—TF I HY
7 7 BEICHEHEDHFUL Thb, JORE
Kz AT ol CRBEROMEM ORI
FIEE L, MBI ECTEEZ LN
5o BERA A YIS (IVHHFTT)
FEERICF TN, THSVHF T THR
L, vavlay Ay, notrrafrs s
nEhHASNDL (K 1977b; =k 1985)
EENTWA, AFEHSPHEXTIEF V7N
RAF VAT ST HHT THMR
HEL, BIca A AAF, FFY<XIHRLRE
AL 2R (WAL

WD 8 A KL AILF A 25 | & v
RBEET, LILTHAERELTo /o8 -
M (2000) OMERX I EIZIZFE LKL TH
by Hramsy, a7 EELREWEDES
PEVBEBRAPES L TEH, F 7N
T VIRI T ATATIL, FAT
LYY HFXNAININA—=TF I VTSI 5
FEROBINHAHN 0 Lo TIORENXI
Hraws o wliEOXGHEE TS5 I %
NNZNNT—=TF /I SBEN
w5 Ui L HEE L7 (Table 5). ¥ 7 %
XNZENNNT—TF ) I HF 7 SEEHN Y 2
T EEEIEHEEBRAEEIIRT S
M. HravsIr, IAXFTRENEN
L, &Lzt THY, HERRYIC T X
INY I 5—3 3 A Ay BEOAEEER
REEEIHEUL TwaA (KEF 1977b)o

WESF6, 7. 9RMERTIE, NTH VR
vy, AYNRYANT, v7vasT, 2

XYIT7XF/ XNV, AN TAIT, ¥
F/A MFYREPHILL (Table6),
IDHABLIAYNYFHT, YFF FFNIE
HEILEREREO ¥ 7Y 7 I—k v b
VA7 N EEOEIFETHY ., NoH LRy
Ty, wITRyFE aANA T4V T
YT HI—FKVNN) AT MO FRE
WThrIF I FroNRf—3ITF L Bysy
HHoOWKETHS (Tableb6), ¥ 7V~
THI—Rk VN ) F T MR ERILED
H AR M O E2350m ~ 2820m D ¥ 71 /8
Wi &N A 7 RO E HELE, FTHE
B R aAid A (il 1985,
F1990b) o & o TIN5 3 DDIMAEK LT
FEEMETHL I TV T7H IIHBE LW
A, FFXYITFI—Rk VNN AT MR
bt (| TER- (AR

Dok B0 RAREOE RS & HILHA
X, MRRFAEX ZarEsE— AV
B, AL, UIES 2, LS 4WEXI
474 Far—arday ArHgE, LR
BIRMERIIZ R A S, ARASHE
Kz y 7 FEELHEE SN, ARG
SHMERXIZ I HAXNANNT—=TF VI
Wy SHEN a5 VHIHRETHLEER
BNz AESAG6. 7. GHEXIIEHILE
HMIETY FY 7 HFI— kN Y a7 M
BLEZONT, TOLSICAFESIIEVH
WTHhhs, SHEOCKENROLON
72o SHUTATEHEMEROB TR OMHL
TEINREIZEDHN THD, £ORDTI
WHEOMH, i3 EDR, HHOEELR LM
HIEAR LA EIZLY, & LTRENHE
FEIEVD LB 2 TING DEHEABOL
THLDELEZLNS,
A4 FaIrFBYSHEE

1. EHCFIAT 3HEE

FA4Fa7id7 B LA SR THE
AWML, BEMATHIRD ZH LT, M
HEE N TOEENATTHIAS Z LS
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Twa (FIUEBF%ES 1993), EHEFTIE
THHENA =R % EIEL D BT
WHER D TH o o, v LIZF0EI
EEFoTNEN, HENTKEL RBIZONE
BYEEHATA A o T, BEF TS TI2iE
FHE T EHDTEATB L TIEA S A F 3
UHBBINTVE (BEILEBEMES
1993) . 1999 DF I IR G, Fell
MR ER, KEATHEEhOMAIBIE SR
(FLEBIZES 5. SEMEL RS
BELOMEAEFEC, BHcL 1+
3T BE SNBHFTO—D2T, MEEITo
7220004F 8 H11 I id AL O ALES
VMR OSSR T, 8 3 % i 7 AR
LTWBONBESNT, T OMEEA ISR
&N EEEEBISRETH Y, FNLIED 8
AU Ui THERR SN (BILES
WS BE). & o T OEEFEL I
EEMIIARES 1 WEXEZFHH L TWwWie
EEZOND, FAES I AKX E [ Uit
HREEZONDHER2, 4 FIHLTVE
EEZONS, POM (1964) 2k B AT
VT ADFR FHIZBVTHEHHOMIE 7T+ /
IHF Y S—F o VB ELT a5
—2 ANV WY TR, KBS e
LTHHALTWAEW), ZOTF /Y HH
25—F L IUNIEERITF I VAF T,
Fr TN, IXTF A G EEHEA
KEEDY DRV NZINNTa—TFF /v HH
7 7 HEOMREATME L CHH 1964), %
HBAXNZINNA—=TF Y HF 7 SBEIC
HMT5b0LEZOND, Lo TALESIC
BT AES S WEX & ARS8 HEX L
FHERTWwh EHETEENS,
2. XECHIASh 314
ZHOEFEFEDIZEAEDHIHIES ~6m
NEEDFHEIZEDLITWAHA, Al Fig
%m‘M%m&Eﬁmﬁfuh%ﬁiUM®
B TENR I, HEDPFILT BT
L%oTwWh (?:m’g'.%ﬁﬁiur 1993 ; ¥ -

FHH 2000), FHH - FHIH (2000) (3ALILIOHE
EREZITV, INTHEONA 2V BEE 20
RBRD T > a5 i EOBARAREN %
WoEM L L TR S Tnd EHEFEL
7o SEINA % AT o 72 ALLEH AR AL LTS
FHAAE L, AL oBREIC R &
5HENDGATTH B0 20004E 3 HIFHF P
BIEL D bREEAS (. BEFIGEBSH
TUWAEEHIHER-VICE AL 3HISHD
FREII8.3mTH o 72 (FIUEBHTESE &
B)o AL FE CEE L HIZ, WBHRT
RBLIOH ICZ R EHGN L AyiEE T, o
AFagdhHrarsrbar e TeiffiiL
Twiz (RIIELIES 8. Ihbil
ALPERNE & BB D 2 oK L b ar B
—N A VRET, MREBRAEK IR E g
B L7l T 22 F 82450 9 13
WETHoT F41FaTREEMTH 2
Lagopus mutus\¥7 7 A TIX, H/5 F{ER
Y FEOMARDLHRH, a7 TP
AT 0 FrBOREERLPOT LML LT
T (Johnsgard 1983), HHEFNS A F3 7
EHragso, 7/ UNESS, arE
T EOFRIBEFIMAROE & F IR LT
WAHIENHRINTV S (FILE S
1993) 0 S HIOMAETHINGHAX TIZH > 2
DIy, ArEE, WEEREXTIarE
ENEHETHALTVAEZ ENHR SN
726

TAF 3 7 IIFEHCHEOEFEMIC LT
i 2 T T, BoFEERIZA 74
Fav—TayVay AFHE YAIYN
ANNNA—=TF )V HHF o SHE, vy
7 IoMEE A3 arEe— I3 U
ERAFORNEL LTHNLTHS Z EHH
LAl hol. GHRSLIGHELTTOL S
ETTAF a7 diG B ek - THIFS
SHENVHHA IR TV THA I,
FERDVERUI N Y | i S B i
EELICERRZ AR5 s, HELASH
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Abstract: Through our field and herbarium surveys, six taxa are newly recorded
as members of the flora of Toyama Prefecture. They are Apera interrupa, Alopecu-
rus pratensis, Leptochloa chinensis. Rhynchospora fubei, Ludwigia epilobioides subsp.

greatrexii, Parentucellia viscosa. Although Eusteralis stellata, Microcarpaea minima and

Deinostema adenocaulum were reported from Toyama in literature, none of the
specimens on which these reports are based has been unfortunately extant at
present. The occurrence of them in Toyama is confirmed on the base of speci-
mens cited under entry of each taxon. Additional localities are reported for Euphor-
bia shinanensis and Utricularia caerulea, which have been known from only a few
localities and not collected for the last decades in Toyama. Specimens cited in
this paper are preserved mainly in the herbaria of the Botanic Gardens of Toyama
(TYM) or Toyama Science Museum (TOYA).

Key words: Flora, new localities, new records, Toyama, vascular plants
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EIFTWwb, &6 2KM (1997, 1999,
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ML LTRHRICHETLZ L MY AL

japonicus Steud. 7z EN’HHHY, SRS
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KIFPE 2T ldh o 7285, SIRKEB &
URFABSLKRFI 1L H RE R OREA D
s Tsh, ThoidsmElRTchv
HMENLHbDE I —RTEIDTH7,
IR UL, SORERITEERTICE
L7 E DR T, BUERTE Cldfikr o
BN L AN H T L TH
%o FIEIIEEZLTIE ‘Meadow Foxtail’ &
I, BARTH FEMEICHEL L TEA
SN OISR L7 (A 1950) D
ETHHD, KEANORBARKIIAVITH
bo AMfiI—RLAELZA, BLLRIZHEL
FELL TS 479 F I Phleun
pratense LIZHBEEBTVWE 2 Ehs, B
WOZHIZBAL TOTHERM LR TV,
TR H 5,

SERAR | W ILEOK RS, F)
58—, 2000.5.2 (TYM3394).
3. ZHE AN Leptochloa chinensis (L.)
Nees A %}

BIEHLER. BB EECE LR b gLfE
YEROEKRT ¥ 7 4 T OBEAREFEAH2000
EDKICHERLTCRVWE L EYr 7EH
YEREL, £ E YR bAE N
(Fig. 1) HEREOTEHNYIEIZ, TENY
A MTYHXL. panicea (Retz.) Ohwi, />
<Y L. malabarica Veldkamp, =74 Q7
Y H VL. uninervia (Presl.) Hitche. (#%3)1]
VLZHRE) o 4 XIS TV ALY, ST
bikEh7obold, EHIIEE, T4 -
SMDNED S 4 Y REETES2.5— 3
mm, FFHIEEFRTERIERE LS V4

FILE 70 5% (5) 69

Fig. 1. Leptochloa chinensis collected in Shin-
minato City, Toyama Prefecture(TYM
4655). Scale indicates 5 cm.
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(eI s EE 2 S, AR (R
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ERAR, FIBECRBERTIHE SR,
FRTILEEICRFTO 1 AT CRE SN
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DATHBLE, BELRBEROL L WHIY T
b b, BmREXLL v & —FERE, &R
KEEAEARRE, REERL RIS |
FREOERTIEE ST En o7,
NG DERE VS S W27 A ORER
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anzzboEILmRE b Y 5 —ILRIF
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FEEMBOE S B AMRAER 20000 TIIfRiEL
EELHM, FRH CREARBER AR
1998) TUEAMAEELTYAIT vy 7E3NT
Wb,

Fig. 2. Rhynchospora fabei collected in
Ohyama Town, Toyama Prefecture
(TYM4659). Scale indicates 5cm.
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JNERARILET O ith T 2fdV N Tkl 2 < 4
Jx 7 EiEE R L7z (Fig. 2), 20
Tk, FEANE I mmEKimi&FEL CHIC, A
M X/ nFesrEiidaf /T ETR.
fujiiana Makino & Bhi s b DTH 7255,
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murae Ohwi et T. Koyama, * X3 /1
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Hh, FREOAL A X/ NF RS | fabei
Zh7 b, BRIt > & — AR
IEATE & EE S AR S Ty e
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Eriocaulon decemflorum Maxim. D% THEHA
ENTWIEERDOHND 3 5 (TOYA45858,
45859, 45860) A AMELEZ HNBHHDTH
o726 THEHDEARIG T CHE—EH TFE
IIREEINT LD TH o720, IV EDE
ZAANGHET L L, SRAELREL /-
BitL o/ A—MTRIE SN/ LEZS
ha, SRKFRARREB L ORI KFH
FREAMEICE, BILEEOEAIIIUE ST
Wi ol, K (1982b) id, FEEIZAM
~JUMN, EREEER. PEL TR — DR
WaHiTAHELTEY, fHEARSFEEYINSR
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IZREL T3, BRI Tid & RIZE



March 2001 KE - iBR

Fe A, AR TR GRS L HE

B ETA, KL, BIETL Y FF—
&7y 2 20000 1A OB S L L L
TUAMTy TERTW RV, BEER (B
HISMEFRL AR 2000) THEREE 2T
VAR, KR (KRS VEE AR
MEMFTEES 1007), BEE (BEERE
IR EPRIREERR 1998), :F¥ (TRl
FRRBARER 1999), HETER, REARIE (FE
KL—%?M‘E?E@WH‘Wf%ﬁKEQ 1998) Tk
A ORI B L E S dmAE L UTELY
Thh Tz, BEINEOHED, Kﬁﬁﬁw
BNTWVEDIEIE L AFROATHY, 2
Eﬁﬂﬁ%@@£&00%6$ﬁﬁﬁééi
Earb, T D fERESRVERO—D b
EBZoN5E, b, SEHRELERS LW
BRI v 7 — U DEROFEH
TGRSR S 33 B F YL R—OE

Fig. 3. Euphorbia shinanensis collected in
Toyama City (TYM4658). Scale in-
dicates 5cm.

CEINE T o EE (5) 71

Thh., TN OEEIC L AEHEHET 2
HECTEMOFMRTE T2 LR 22wy,
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(TOY A45858, 45859, 45890) .

5. ¥+ /245 %X  Euphorbia shinanensis
T. Kurosawa et H. Ohashi F > %1 74
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20004F D IZE LR EEUT R OB B
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rAE R Rl Lz (Fig. 3). HAEDEMR
EOFH b SAIUAERE LTIE, v
/& 44 % (Kurosawa & Ohashi 1994a) .
TV E AT F E. pekinensis subsp. asoensis
T. Kurosawa et H. Ohashi (Kurosawa &
Ohashi 1994b) #3&% %25, EFEE,HEHE
TELPENZ &, BIEOFEORIM#
BTR2WI EZFERL, SHE-EDE >
FIE A FEEE L, Kurosawa &
Ohashi (19%4a) (£, I KEF (TUS)., H
HRFE (TDH, EER#H v KEREERE
(MAK). EZ#2EweE (TNS), BHK
& (SHIN), BEH#HBF AT (AICH), HE
KE (KYQ) WHEEA TR EREHE
L. ECKEThE LT/ 574 75 OERE
FIE L TWa s, FILREOEARIZI034EIC
NENRGTRE SN REETHOER
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il ERERASELETHNEFEANT
19554F 55 L UF19584F ICRE L 1ER 3 5% &
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ME &h-ER0KND2H (TOYA
48307, 49812) #%, AL EESNHRED
DTHHZEDHHL e F 7o, ARTEITHE
ETHHONPEINLTIZ ) 7V E. ade-
nochloa Morren et Decne.& {R[R & T 7
IAT, /N ERAESRIERDORE
(TOY A15924, 16072, 17292, 18421, 18422, 34067,
34068, 35353, 35354) IR E[EEEND
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ENBLDTHoTe TNOHDHHRELEL
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6.6(TOYA34067,34068) ; & (11U -3 )| #E
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(TOYA35353,35354) ; & Wil 3 1, K.
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BILTSINLREF~ZFFfLalt. 60m, M.
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15924) ; BLEm B E R =R, KEE
M9, 2000.5.7 (TYM4658) ; & IR &
TP TSR ~ 745, KHE 54, 1976.4.29
(TOY A48307) ; & R FHKE/IMZET L5 alt.
20—40m, KMABEA, 1991.5.18 (TOYA
23307) ; BBk RAEHE, H)IlE—, 1997.
5.24 (TYM4761,4762)
6. DRFFaITET  Ludwigia epilobioi-
des Maxim. subsp. greatrexii (H. Hara)
P. H. Raven 7 #/54+#

B ILEHEC SR, EE 5 L1998 DEKIZ I
DEROBILRRNOKAIZEET T 5 EROHE
BT ofht, FOBIZRAOF a ¥y I

7

N {«\ / S

v‘ )'y -
\‘ -

Fig. 4. Ludwigia epilobioides subsp. great-
rexii in Shimo Village, Toyama Prefec-
ture (TYM4624). Scale indicates 5
cm.
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Fig. 5. Habit of Eusteralis stellata in Toyama
City. (Oct. 14, 1998)

eIl KJEFERE, 1098.10.4 (TYM4629);
LR ] AL B, KR REFA, 1998.10.3
(TYM4522) .
7. 3XZXA/JAF  Eusteralis stellara (Lour.)
Murata > VF

AL izq:#aha)m;mafz:tm LR D
WhRW—ERET, KHZEIZAET S, B
BB ES (1983) EFEEORAME LTEIL
TEERD 2 7 Fr D s % 2T \7J<Bﬂ Th
WEE] T4 LTWAE, ”‘ﬂ@mk
0o TR { OGS *‘Tff‘”‘ﬂa Zid
TER, T2, AEICLEE J:f%ﬂhﬁf%u
%ﬂ’(w&z‘wo o b s, BB

Freesy (1995) & TRAICIZEA L] &
FROT TS, LiL, 9ASFanyy
T OETH~721998E O HPFEDEIZ, B
LT b ER o SR Hh PR D 7k P - AR REAS E AR L
TWAZ DS D% »72 (Fig. 5). R
BN EF IR SR HHEh oK E
T, FHERO A D2 O VIRKEOBO#E T T

Fig. 6. Habit of Microcarpaea minima in Namerikawa City, Toyama Prefecture.
(Oct. 14, 1998)
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