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

Tadashi Kanemoto

Boinic Gardens of Tovama.
42 Kamikutsuwada. Fuchu-mach, Nei-gun, Toyama 9359-2713, Japan

Abstract: Karvomorphological studies were carried out on Strobilunthes glanduliferu
and S rashired of the Ryukyu [sls. Chromosome numbers of both species were observed
to be 2n =30 for the first time. They had similar Karvomorphological features: the
interphase niucler 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. karvotype. the Ryukvu Islands. Siobilanthes

Srrobilanthey. 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 Ryukyvu Islands (Hatusima 1975
Walker 1976). While S. cusia is regarded to have been introduced from China. both
S. glandulifera and S. rashiroi 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 Stobilanthes
(Takizawa 1957 : cf. Fedorov 1974 : Iwatsubo ef a/. 1993). However, chromosonies of
S. glandulifera and S. tastiroi of the Ryukyu Islands remain unexamined. In the present
study. cytological features of §. glandulifera and S. rashiroi will be reported.

Materials and Methods

Chromosomes were gbserved 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 HCl at 60°C 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 11971,1977). 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 S. rashiroi.
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 type (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=230 chromosomes of §.
glandulifera and S. rashiroi showed gradual size variation ranging 0.2—0.6um with
a pair of the longest chromosome 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. Somatc chromosomes of Strobilanthes . A B & C: S, grandulifera (2n=2301}.
D.E&F: S rashivei 2n=30. A & D: Interphase. B & E: Prophase. C & F:
Metaphase. Arrowheads indicate satellites. Bar represents 1 um.
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Fig. 2. Explanatory sketches of somatic metaphase chromosomes of Strobiluntiies.
A S glandulifera (20=30). B: S. tashiroi (2n=30). Scale bars indicate 1 pm.

Discussion

[watsubo er af .(1993) reported the chromosomes of four Japanese species of Srro-
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=232) and §. wakasana
(2n=30) had satellites on the short arms of the largest four chromosomes. Thus, §.
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, 19200 and Walker (1976) considered that §.
glandulifera was conspecific to S. flexicaulis of Taiwan, whereas Hatusima(1956, 1975)
and Satake (1982 treated S. glandulifera 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 S. 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 §. flevicaulis was karvomorphologically studied.

I wish to express my gratitude to Dr. Naohiro Naruhashi, Depatment of Biologyv.
Faculty of Science. Toyama Untversity. Dr. Syo Kurokawa, the director. Botanic Gar-
dens of Toyama. and Dr. Masashi Nakata. Botanic Gardens of Tovama. 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 Takahashi!' & Haruyoshi Katoh=!

Y Botanic Gardens of Toyvama,
42 Kamikutsuwada. Fuchu-machi, Nei-gun. Toyama 939-2713, Japan.
“'Tatevama Center. Murodou-daira. Ashikuraji, Tateyama-cho.
Nakaniikawa-gun, Toyama 930-1406, Japan

Abstract: Cylological studies were carried out on 31 taxa of alpine plants collected
in Murodou-daira. Mrts. Tatevama. central Japan. The chromosome numbers were
reported here for the first time for following five taxa: Juncus beringensis | 2n= 1201,
Nepeta subsessiliy 12n=18", Sasa cernua 12n=48), Copiis rrifoliclata 12n=18) and
Pedicularis chamissonis var. Japonica 12n=141. In other 26 taxa. earlier chromosome
reports were confirmed.

Key words: alpine plants. chromosome number . karvotype . Mts. Tatevama, Murodou
-daira,

The Murodou-daira is a lava plateau formed by volcanic acrivities of Mis. Tateyama
about 50, 000 vears ago (Saeki 1994) and islocated in the southwestern part of Toyama
Prefecture iaround 35°34"30"N, 137°36"E). It has an altitude of about 2, 450m. and.
alpine vegetations represented by Pinus pumifa. Geum pentapeialum. Phyvllodoce 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 clanfy 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. Tatevama.
Tovama 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 ohservation ex-
cept for Cirsiwn babanum var. oravae 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 | . Chromosome numbers and collection data of the taxa studied.

Chromosome Collection Collection
Taxon .
number(Zn/ number date

Asteraceae

Arica unalascensis var. tschonoskvi 38 190156 1999, 7 .30

Artemixia sinanensis 18 20049 2000. 9. 1

Cirsiten babanwm var. otayae 68 20045 2000. 9. 1

200406

fxeris demtata var. kimurana 21 20031 2000. 9.1

Senecio cannabifolius 40 200444 2000. 9. 1

Solidage virgnurea var. leiocarpa 16 20040 2000. 9.1
Diapensiaceae

Shentia soldanelloides {. alpinus 12 19030 1999. 7. 8
Gentianaceae

Gentiana nipponica 36 19033 1999. 7 .30
Juncaceae

Juncus beringensis 126 20042 2000, 9.

I filiformis 84 20037 2000. 9. 1
Lamiaceae

Nepeta subsessilis 18 20029 2000. 9. 1
Liliaceae

Heloniopsis orientalis 34 19028 1999. 7. §

Muianthemwm ditataium 36 19051 1999, 7 .30

Streptopus sirepropoides 32 19034 1999, 7. 8

Tofieldia okubeoi 30 19061 1999, 7.30

Verutrunt stamineum 32 190148 1999. 7.30
Menyanthaceae

Fauria crisia-galli Ha 19050 1999, 7. 30
Orchidaceae

Gynnadenia conopsea 40 20048 2000. 9. 1]
Poaceae

Calamagrostis longiseta 28 20039 2000. 9.1

C. sachalinensis ab 20032 2000. 9. 1

Sasa cernua 48 200338 2000. 9. 1
Ranunculaceae

Aconitum senanense 32 20030 2000. 9. 1

Anemone debilis 16 19026 1999. 7. 8

A. narcissiflora 14 10027 1999, 7. 8

Copris trifolia 18 189032 1998, 7. 8

C. trifoliclara 18 19056 1999, 7. 8
Rosacene

Frageria iinimae 14 190630 1999. 7. 8

Geum caltlfolium var. nipponicumn 42 19062 1999, 7.30
Saxifragaceae

Parnassic palustris 18 20085 2000. 9.1

P palusiris var. tenuis 1s 20056 2000, 9.1
Scrophuraliaceae

Pedicdariy clunnissonis var. juponica 14 16054 1999, 7. 30
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aqueous hvdroxyquinoline solution at 13—17 C for 7—9hr. The root tips were [ixed
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 dryving 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).

Resullts 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 unaluscensis Less. var. ischonoskyi (Iljin) Kitam. et H. Hara, 2n=38. (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 M. Taisetsu. respectively. Arano (1963a) also reported 2n=38 for Amica unalas-
censis from Mt. Norikura. Nagano Pref.. however. the plant name should be corrected
as A. unalascensis var. tschonoskyi . According to Shimizu (1996). Amico unalascensis
var. unalascensis does not occur in Nagano Pref. but var. rschonoskvi occurs. Therefore.
this is the second record of chromosome number for the variety confirming the pre-
vious report by Arano (1983a).

2. Arvtemisia 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 Mrt. 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 babarnm Koidz. var. erayae (Kitam.) Iitam., Zn=68. (Fig. 1C}

Mts. Tateyamais the type locality of this taxon (Kitamura 1931, as C. oravae Kitam.).
Kadota 11991) 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. oravae Kitam.. to be separated from C. babanmun 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. Iveris dentata (Thunb.) Nakai var. komwrana (Kitam.) Ohwi. 2n=21. (Fig. 1D)
Three chromosome races; 2n==2x=14. 2n=3x=21 and Zn=4x=28& have been known
in this taxon or as ssp. kimurana (Kitam.) Kitam. (cf. Pak & Kawanol990). The Zn
=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. kinnwrana) by Pak & Kawano (1990 on the plant from Mts. Tateyama.
5. Senecio cannabifolius Less.. 2n=140. (Fig. 1E)
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[Mig. 1. Somatic chromosomes at prometaphase (1& [} and metaphase. A Arica unalas-
cens var. ischonoskyi, 2n=2358. B Aremisia sinanensis, 2n=138. C: Cirsiwmn babeanum
var, ofavae. 20 =68, D: Ieris demiate var, kinworana, 2n=21. B Senccio cannabifolius.
2n= . 71 Solidago virgawrea var leiocarpa, 2n=18. G: Shortia soldanelloides [. al-
pinus. 2n=12. H: Gentiena nipponica, 2n=36. [ Juncus beringensis. 20=126. I
Jincus filiformis. 2n=ad. K Nepeta subsessilis . 2n=18. Bar indicateslOum.
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The present count agreed with the previous reports by Arano (1962) and Nishikawa
11984) for the plants from Mt. Buko and Hokkaido. respectively.
6. Solidago vireaurrea L. var. leiocarpa (Benth.) Miq.. 2n=18. (Fig. IF)

Nishikawa (1979, 1985) and Nakamura er af. (1997) observed Zn -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 soldanetloides (Siebold et Zucc.) Makino f. alpinus (Maxim.) Makino, Zn
=12. {Fig. 1G)

The chromosome number of this taxon has been reported to be 2n -12 by Mivamoto
eral. 11997) on the plant from Mts. Hakusan (as Schizocodon soldaneiloides £, alpinus).
Of the 12 chromosomes. a pair of them have secondary constrictions, or satellites (Mi-
vamoto er al. 1997). The present observation confirmed the earlier report. Also on
Schizocodon soldanelloides (f. 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 Zn=236 by
Shigenobu(1982) on the materials from Mt. lide. The present count confirmed the
previous report,

Juncaceae
9. Juncus beringensis Buchen.. 2n=126. (Fig. 11)

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=81. (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
Zn=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 simtlarly small as in the previous species.

[Lamiaceae
L1. Nepera subsessilis Maxim.. 2n=18. iFig. 1K)

The chromosome number of N. subsessilis var. vesoensis 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
L2. Heloniopsis orientalis {Thunb.} C.Tanaka.2n=34. (Fig. 2A)
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[Fig. 2. Somatic meraphase chromosomes. A @ Heloniopsis erientalis. 2n=231.
themun ditatation . 2n— 35,
2n

B Muian-
D Tofieldia okuboi,
F: Fauria erista-galli, 2n=66. G: Gym-

28, L Calewnagrostis sa-

i)

[ AN

C: Strepropus strepiopoides. 2n
30, E: Veratrum staminewm . 2n=232.

nadenia conopsea. 2n— 1. H: Calamagrosiis longisera. 2n

chalinensis. 2n= 054, Bar indicates 10um.

No, G
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The chromosome number of this species has been reported to be Zn=2734 by Naka-
jima (19337, Sato (1942). Nakamura (1967 and Nishikawa (1989, The present
count agreed with the previous counts. According to Nakamura 11967). the 2n=231
chromosome compliment contains three chromosomes with secondary constriction. In
this studyv. also three chromosomes were found to have secondary constrictions.

13. Maianthennn dilaianon (Wood) Nels. et Macbr.. 2n=236. (Fig. 2B)

The chromosome number ol this species has been proved to be 2n=36 by Kawano
er al . 11967) using the materials from 21 locahties 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.

L4, Sirepiopus sirepiopoides (Ledeh.) Frye et Rigg. 2n=32. (Fig. 2C)

Two chromosome numbers. 2n=232 and Zn-—54 are known in this taxon of Japan.
Those races differ each other in external morphology and in geographical distribution
{Takahashi 1983 : as S. strepropoides (Ledeb.) Frve et Rigg subsp. hrevipes (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 [eatures of the Zn=>54 races described in
Takahashi {1983} has been collected at ML. Sogatake (specimen in TOY A). Itis as-
sumed that the both 2n=32 and 2n=231 races are present in Toyama Prefecture. as
in the case of Mts. Hakusan (Takahashi 1983)

15. Tofieldia okuboi NMakino. 2n=230. (Fig. 2D)

Thne chromosome number of this species has been proved to be 2n=30 by Tanaka
& Tanaka {1973) using materials from Mt. Myoko, Mt. Gassan and Mts. Daisetsu.
We confirmed the previous report.

16, Veratrum stamineum Maxim.. Zn=32. (Figs. 2E & 3/
Matsuura & Suto [1935) counted 2n=232 chromosomes on the plant from Mt. Zao.

2 4 6 8 10 12 14 16

V4
.)IIII)lIIIOIaI|
20 22 24 20 28 30 32
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Fig. 3. Somatic metaphase chromosomes of Verarrum staminewm, n=32_ Arrowheads
show secondary constrictions in the long arms. Bar indicates 5um.
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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. stamineum at mitotic
metaphase. The 2n=232 chromosomes are medium in size showing gradual size vari-
ation trom 2 to 5 pm. and have centromeres at median o1 submedian positions. It is
noted that a pair of medium-sized chromosomes of the complement have secondary
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Fig, 1. Somatic meraphase chromosomes. A Sasa cernna. 2n—48. B Aconinum senanense,

dn=32. C: Anemone debilis, 2n—16. D: Anemone narcissiflora. 2n=11. E: Cop-
tis trifolia. 2n=18. ' Copiis wrifoliclmia. 2n=18. G Fragoria iimonae . 2n= 14 .
[T Gewni calthifolivm var nipponicum. 2n=12. 1. Parnassia patusiris. 2n=18. ] Par-
nassio pofusiris var. ieawiy. 2n=18. K Pedicularis chamissonis var. japonica. 2n=1-1.
Bar indicates 10wm.
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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 tragments” as stated
by Matsuura & Suto (19354,

Menyanthaceae

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

We confirmed the chromosome number 2n=68 reported by Matsuura & Suto' 19357,
Wada (1966 and Shigenobu 11981 for the Japanese plants, however. differed from
2n=102 reported by Mulligan (1965! for the plant from Canada.

Orchidaceae
18. Gynmadenia 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. /. ¢. 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 Zn
=40 to be a common chromosome number for this species. The present study con-
firmed previous reports.

Poaceae
19. Calamagrosiis longisete Hack .. 2n=2&, (Fig. 2H!

A good polvploid 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. Tateyvama.

20. Calamagrosiis sachalinensis Fr. Schm., 2n=56. (Fig. 21

Three cvtotypes, 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. 1A

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 & lmakita
19921 The chromosome number for §. cernuu is determined here for the first time.
though 2n=48 for f. nebulosa has been reported (Uchikawa 1935).

Ranunculaceae
22. Aconinmn senanense Nakal, 2n=32. -Fig. 4B)

The chromosome number of this species has been reported to be 2n=4x=232 by
Kurita (1955b' and Kadota 1981}, Kadota (1981} also ohserved 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 Mis.
Tateyama in this studyv was a retraploid with 2n=32,

23. Anemone debilis Fisch.. 2n=16. (Fig. 1C)
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As reported from the Russian Far East (Starodubtsev 19831, 2n=16 chromosomes
are ohserved by Kurita (1956b. 19611 and Nishikawa (1979 on the plants collected
in Nagano. Tochigi and Hokkaido Preis. Karvotype features obtained through the pre-
sent study are simidar to those presented by Kurita (1961) and the satellites were
obscrved only in one pair of the small chromosomes with terninal centromere as de-
seribed by Kurita (1956,

24, Anemone narcissiffora L. 2n=14. (Fig. D]

A number of chromosome reports counting 2n=14 have been presented for this
widely distributed alpine plants {(cf. Fedorov 1974 :IPCN 1965—1995). 1n Japan. Sakali
(1931 and Kurita (1955a) reported the same number. Nishikawa (1988) also ob-
served Z2n=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
al.

25. Copris trifolia (1) 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. Eurcope and North
America (cf. Fedorov 1974 [PCN 1965—1995/. In japan. 2n=18 has been also re-
ported by Kurita 11956a) and Nishikawa (19820 on the plants from Tochigi and Hok-
kaido. Our result agrecd with those of previous reports.

26, Copiis rrifoliolara (Makino) Makino, 2n=18. (Fig. 4)

This is an endemic plant of Japan occurring in mountams in the Japan Sea side of
northern Honshu. Langlet (1932) observed the chromosome number 2n=18 on "Cop-
rix mrifolicia” . Based on his report, Fedorov (19711 considered C. rrifoliolara Makino
has 2n=18. However. the name “Copiis trifoliata” could be erroneously used for C.
rrifolia. because his material was derived from the seeds provided by "Berlin-Dahlem”.
Thus. chromosome number 2n=18 reported by Fedorov (1971) should be considered
for C. wrifolia rather than C. irifoliotara of Japan. Therefore. the present observation
1s the [irst report of chromosome number for C. rifoliolaa.

Rosaceae
27. Frugaria iimummae 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 lormer and (rom Ishikawa and Akiia Prefs. in the latter.

28, Geum celthifolinm Smith var. wipponicm (F. Bolle) Ohwi. 2n=42. (Fig. 3H)

The chromosome number 2n=42 has been reported on the plants from Jyodosan,
Mis. Tateyama. by lwatsubo & Naruhashi (19931, The present count agreed with it.
Saxifragaceae
29, Parnassia palusiris L. 2n—18. (Fig. 41
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Fig. 3. Chromosomes of Pedicularis chamissonis var, japonica. A Inter-
phase nucleus, B: Somatic prophase chromosomes. C: Somartic
metaphase chiromosomes. Arrewheads indicate small satellites.
Bar indicates o um.

Previous reports suggest that intraspecific polyploidy with 2n=2x=18. 2n=1x =36
and 2n=6x =24 may present in this widely distributed species (cf. Fedorovl974d : [IPCN
1965—1995). However, in Japan. only 2n— 18 has been known (Wada 1958 : Funamoto
1986. including var. multisete . Nishikawa 1985) with one exceptional example of Zn
=36 from Hiroshima Pref. The present count agreed with them,

30. Parnussia palustris L. var. remis Wahlenb.. 2n=18. (Fig. 3])

This varietv is an alpine and dwarf form of the species. The 2n=18 chromosomes
has been reported by Funamoto (1986 on the materials from Mt. Amigasa. The pre-
sent resull confirmed his count.

Scrophulariaceae
31. Pedicufaris chamissonis Stev. var. juponica (Miq.) Maxim. 2n=14. (Figs. 4K & O/

Although n=8 has been reported by Matsuura and Suto (1935 for P. juponica Miq.,
a synonym of Pedicularis chamissonis var. juponica, collected in Mts. Daisetu in Holklkaido.
2n=14 is observed in the material collected at Murodou-daira, Mts. Tateyama. The
present number 2n=14 is extremelv unusual in the genus Pedicularis. since 2n=106
and 2n=232 are predominant and 2n=12 for P. verticillara and 2n= 14 for P. ludwigii
are known only as exceptions fcl. Fedorov 1974 : IPCN 1965—1995). Further obser-
vations on chromosome number for P. chamissonis and its allied faxa are desirable.
Karyomorphological 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 — 0 um. including two large chromosomes with

submedian centromere. eight medium with subrerminal 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. 5. Kurokawa for their critical reading of the manuscript. We also indebted to Dr.
Y. Kadota lor giving information on Cirsium, to Dr. T. Nishikawa for kindly providing
literatures and 1o the director and curator of TOY A for giving permission of obserwv-

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

Toshivuki Yamashita

Batanic Gardens of Tovama.
42 Kamikutsuwada, Fuchu-machi, Nci-gun, Toyama 939-2713. Japan

Abstract: Qak forests were surveyed at 26 stands in Toyvama prefecture by the
phytosociological methods. Three community tvpes were recognized for them.
[n the first tvpe. Quercus serrara was donunated in tree layer involving @. cris-
pula var. grosseserrara and Pinus densiflora. The stands of this tvpe were distrib-
uted in heigher elevation than that of the other community tvpe. Tyvpe 2 and
3 were considered to belong 1o the Pruno pilosae —Quercetum serratae assosia-
tion. [n these secondary oak foresis. the seedlings of evergreen oaks were fgund
in shrub and herb lavers. Therefore. if these forests are abandoned. it seems
that these stands will become (o the climax community such as Castanopsis cus-
piduta var, siebaidii forest or Quercus salicina forest. excepting in the ridge. The for-
ests must be constantly managed to keep their tvpical high diversity. otherwise
the diversity will be reduced in the future.

Key words: Quercus serrura. secondary forest. species compesition. Succession
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Table 2. Species composition of secondary oak forests in Tovama Prefecture.
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Table 3. Climatic data from the presumed meteorological data files (Ishida 199)).

=
o

(ol « N+ B R N

MA MT wi Cl AP MSD
96 12.5 97. -7.5 3280 86
71 12.4 97. -7.9 3212 63

178 13.0 102. -7.2 2637 111
207 12. 97. -10.1 2924 102
308 12. 96. 111 2744 144
228 11. 91. -12.8 2973 123
as 12. 101. -8.1 2621 109
152 11. 92. -10.7 2626 101
154 11. 93. -9.9 2576 77
207 12.3 97. -10.1 2924 102
11 108 131 103 -6.6 2652 103
12 108 13,1 103. -6.6 2652 103
13 119 12.9 102. -7.9 2675 118
14 118 12.8 102. -8.1 2675 118
15 140 13.3 105. -5.5 2925 89
16 140 13.1 102 -6.0 2925 99
17 67 12.8 100. -7.5 2559 94
18 89 13.3 104. -5.4 2838 64
19 81 i3.0 103. -7.5 2686 72
20 81 13. 103. -7.5 2686 72
21 71 13. 105 -6.4 2682 92
22 N 13. 106. -5.3 2943 75
23 16 13.6 108. -5.2 2528 74
24 16 3.4 106, -5.7 2528 74
25 97 13.5 1086. -4.6 2624 64
26 96 13.2 103.8 -5.3 2601 52

Abbrevialions are No.: Stand number. MA: Mean altitude (m},
MT: Mean temperature {"C}, Wl Warmth index {°C - month).
Cl: Coldness index (°C - month}, AP: Annual precipitation {mm},
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o
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MSD:Annual maximurm snow depih in normals.
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Plant Regeneration from Calli of Lilies
Preserved at Low Temperature

Toshinari Godo

Botanic Gardens of Tovamsa.
12 Kamikutsuwada. Fuchu-machi, Nei-gun. Tovama 939 2713, Japan

Abstract: The calli of cight taxa of Lifiwm cultured on gellan gum-solidified MS
medium containing 1 mg | picloram and 30g | sucrose at low temperature  Sor
T for 6 manths were wansferred to phytohormone-lree 1 2 MS medium con-
taining 5 g | sucrose and cultured ar 25T for plant regeneration. Although growth
ol calli was suppressed during the eulture at low temperatare, calli of seven oul
of eight taxa showed high plant regeneration ability after the rransfer. These re-
sults indicate that low remperature storage of calli with high plant regeneration
ahility is useful for long-term preservation of lily germplasm.

hev words: Liaon. low temperature. shoot regeneration

The genus Liltiiwm 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
1s 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 er af . (1995} reported that cryopreservation of lilv meristems could be
achieved by vitrification method: however it requires a skillful technigue to ex-
cise the small explants. In contrast. Godo er of. 11996 failed to induce regrowth
of cryopreserved calli of L. Xformolongi after transferring onto growth medium.

Moreover. (n vitro callus culture for long-term preservation has several problems
sach as chromosome unstanility. 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 237 kept chromosome stability
and plant regeneration abilitv, and that growth of those were suppressed by low
temperature culture t(5or 10T ).

In this report. I describe that callus of lily which had been cultured af 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 Litium. L. concolor Salish. var. coridion. L. formosanum
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A, Wallace var. pricei hort. L. lancifoliton Thunb. var, fleviflorum NMakino. L. leucan-
thum (Bak.) Bak. var. centifolium Stapt) Stearn. L. monadelphin Bieb., L. philadel-
phicun L. var. andinum (Nutt.! Ker-Gawl. L. sargentiae &. H. Wils. and L. wallich-
iconnnt Schult. et Schult.[.. 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 | sucrose for more than 18 months at 25C
under 16 hr photoperiod condition at 44 umol m *S ' (Godo & Mii 2001/,

The calli of 2 g fresh weight were transferred onto the same [resh medium in
a plastic Petri dish (90mm X 20mm) and cultured at different temperatures 5.
10 or 25T under 16 hr photoperiod condition at 1060 umol m™S ' After 6
months ol culture. fresh weight of the calli was measured. The experiment on
L. wallichiaunum was repeated twice.
Shoot regeneration

For shool regeneration. nine or ten callh 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/1 sucrose in a Petri dish (90mm X20mm). and
cultured at 25C under 16 hr photoperiod condition at 44 umol m -S~'. More than
three Petri dishes were examined in each experiment. and the data ol shoot re-
generation {requency were recorded after 2 months of culture. After 3 to 4 months
ol culture, plantlets were transferred into glass bottles with 2 g/1 gellan gum-solidified
phytohormone-free 1 2 MS medium containing 20 g1 sucrose. and cultured under
the same environmental conditions for further growth.

Results and Discussion

The color of the calh turned purple from green or vellow as a result of antho-
cvanin production during 6 months of low temperature culture in all lily taxa ex-
amined except for L. lancifolivn var, flaviflorum and L. wallichianum (Fig. 1a). Es-
pecially calli of L. concolor var. coridion and L. formosamun var. pricei (Fig. 1b
turned deep purple. Although the weight of the calli increased during 6 months
ol 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 ol lilies. The calli of all taxa except for L. luncifolitn var. flaviflorum cultured
at 5 U grew more slowly than those cultured at 10C (Table ] ). It is suggest
that the culture at 5 C is suitable for long-term preservation of wide range of
lilies. These calli also showed high shoot regeneration ahility after 6 months of low
lemperature cullure, rrespecvive of anthocyvanin production (Table 1. Fig. 2.

[n L. wallichicounn. the weight of calli decreased and plant regeneration {requency
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Fig. 1. Calli of Lifium monadelphum al and L. formosamen var. pricei b) cultured for
6 months at low temperature |5 C/. Bars= 2em.
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[ig. 2. Shoot regeneration from calli L. lewcanthum var. cewifolium 1a' and L. concolor
var. coridion (b) cultured for 6 months at low temperature (5 C). Bars= 2 cm.
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was low (25% ) at 5T 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 call
before low temperature culture. Although fresh weight of the calli in L. lancifoliin
var. flavifiorum slightly increased after low temperature culture. the calli were ex-
tremely hyperhydrated without producing shoots (Table 1 ). Moreover they did
not show further growth after transfer to the normal culture condition at 25T,
suggesting that they already died dunng low temperature culture.

Almost all the calli have kept their regeneration ability for more than 2 years
tncluding 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,

T thank Prof. Masahiro Mu 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 Tovama.
42 Kamikutsuwada, Fuchu-machi. Nei-gun. Tovama 939-2713. lapan

Abstract: Seedlings of Comus kousa F. Buerger ex Miq. were derived from sceds
collected at Himi in Toyama Prefecture in the Japan-Sea side and those al Hak-
one in the Pacific side of Central Japan. Morphological features shown by these

secdlings were observed. Significant differences were found in leal-width, leal in-

dex and leaf area in2-year-old as well as in5-vear-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-

Lal 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: Cornus kousa, Japan-Sea side. leaf size, Pacific side, seedlings

[ ARSGAZ L A+ % Bl e R T
(o AR & HUIE H AR S RS
20 | ASHEMN S A THEAT R - IRBEES 2

EREL AT FEINY
HRZIN P X, Fdo k
g, ARYThy AW, A XNy, VS
4/ (W 1974), 7+ (BRE 1977)
7HH 2 7 (il - oapid 1993, 1995) %

MR FXFLBETHSAT VA, BN,

i Atd 4

B A o

kousa F. Buerger ex Miq. : Benthamidia
Japonica (Siebold et Zucc) H.Haral (23w
Th., BB L UEOAS 3 24 ey E
W AT ¢ ifa:Ef,"'ﬁt_, =hTwa (A

- i1 19871

[utsl, Wl a5 v 5% % Cornus

LApLGdn, Jrd ) R G
[E L TuWAdd, Fitk LRIESEMFOmE
2 T Wag s L L 28 TH L O M
2LTIE, EFLLTNTOFIZ20TIHE
MZERTwabirTladvy, /AH (1995)
(234 2 A 6o EamIBE R Tl 4ok £ 46
Ao BEMMEEE T TIMETE S 0lfE
PEdiE O s, ROz By TE
DOWBHFRETH D - kLR

EOFFFETIE, YT OO 1 2k

SIS ERATH(ZRY I '_ TwhI &
e D& BN 2 R (A
- s‘.\--,-"-;”[ VNI A% 1= F e iy oy PR o 1 (S SE 1)

R Tl - Fen L, s A

K05 1 X £ il ) OREL L B



38 Bull. Boi.

Pa—bHLEEIELL

e & GE

19953 9 H 210412, FKHE (Himi) | &
P UL ke B e A o 0 (B $5400m) . HE R
(Hakone! : |'j?|“f|].'\ﬁ'$!'l"ﬁfz" B (BE 1000
m) D2 H{dihsEhELYTEY L OREE
GRES VAR = U N A e R T S
it BEFERRDIBL TRV LS EES
— Ky MR L, RIS AR
FoWNC RRER L 7o F 020004 6 H LD % 1R
By GERA L) 12890, 5mA T £ L2 |
VILZFBHA L 72,

Linl ol i Ll 2 4F Bl dy 72 41997
7o 7z, KELIZ36MEIK, #itRizd208
fRiZ20 T, IRAOES 1 HIRKE L, ¥E,
R, SR AE L. £ (E

CRER) ARtz 2 1B H oBSERHER 5
EHIZd 7 B20005E 10 121 = 72, AKELIZ10
ik, Wiz sBEEIiZ2NT, BORS, 1
i SemiZ BT 5 ’>1||i15§--,’-HI,|'-,§§ L. 3=
— FEOIRER LT A O ASE (TR 0¥
¥z, B, YoFEYLTIE sotkH
MW FEILSEEIS RO 22— FHHS
WG E3 RO 22— A IBEHEHD LH
G 19800, SEHEESBIL advo iz, K
(2, BRI TR ETOERFRELT
{".{Lff': Frz . SUC T24Mefjie 32/ b &

"l e L /. HEEORED &
fﬁ*’ SN NPE N i LOHGEDE, 1 03 @oilile B
MEOED 20 TEL, #ETL 09
Wi KOHTEORKOME L, 2220, —
O EOTEEK IV T i REE IR S &
BILME O G A S L, B512, F1L
FADEH BT RS RERAYE L T

it/ 1 EizZonT, ¥<XTHA

GO T A L 7

Gard. Tovama No., 6

=R

2 FFEHOYIE I B1T A EOFEIEDNEST U
#Table 1 (277 L 7= Bf, Bedi, WIRdE
(BRI B R ), BEIMOMIIZVT I il
MTHELEODR LN, KRN OB

ZHAT H A& oK WoEfED )i MC
o # & D flin) AR S, FEMATO 1R
fifi Tk AR OF L. 5f""c/)-)< EE5TH-
7o SHEEOEEOHEIZL. BRUAOL
BHTHELENALR .7”: (Table2 ). -
H. GEMMNTO 2 E4: L 5ELOIVEON
(21, EEEE L HELEOITES 5 L H
<l (P 0005 Mann-Whitney U -test)

[ Gl R i b 1| e <
w IS LA (Table2 ), H{E
&) OEHIERO FAHG IS, P

ﬁWTHM¢;EHMFkH@ﬁ2HmﬁW

RE2UTTy: /2 (Table3)o SR L
OPEEY Fig. 1 (2L, 4% Z?IU)Ifr”'L.I J|
TIXEHO L VWKL S EERA K E 35:>
DTl Eoslsbon, okt
T3 OEN - sREnn L 4T
WVidpun D At A i";\ MR L RS
e b FHERIZIE o o LI OkKL 4
i 14, 20g, W ¥305 ¥|a H:e¥EMRILES

g. BESE1T) 22T, §NTOfEgEOT S

|

willlsE L. WREESAT 2 A~ R Fig 2 (2
AL KRG TIX0.03-0.04g0 45
Db MOHIETH O L, i Hiw*la-l
fRTI120. 0lgld T O HEHHRE L BV ©

IJ'.

SOESIHENLIIFLRED N
BiEl-AEELEEEOLNE o (Tas
ble? 1, H{kd7 U OEFOHIIHEROIES
A EMZ% ( (Tabled), LB A

O i a2 — b & FEOMEHE S L,



March 2001 e oA ot I whr s i R P RIS CE

Table 1. Morphological variations in 2-vear-old seedlings of Cornas

39

kowsu.

‘Himi' '\n=30)

Characler”
o mean tsd.

‘Hakone' in=421
[mean £s.d.|

Leal length imm 55.6146.19
Leal widthimm| 33.92+4.78
Leaf index(Leal width: Leaf length) 0.61=0.06
Leal area mm-) 1184.9+290.2

17.561=6.38
26.23+41.64
0.5510.07

Ti7.04234.7

*Signilicant differences between "Himi”® and ‘Hakone’ were found in all characters (P-0.01 ; Mann-

Whitney £-1esll.

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

Kendsd.

‘Himi" (n=10

‘Hakone™ (n—&!

Characier [mean+s.d.] 'mean +s.d.]
Leal lengthtmm) 54.05x7.05 49.964-5.96
Leaf widthimmi™ 32.70+3.83 25,5043, 62
Leal index | Leaf width ‘Leaf length)” 0.60+0.06 0.51x0.07
Leal area(mm-"" 1227.1+258.2 Jl7.0+217.3
Total dry weight of leavesig) 12.79-82.91 11.93+4.25
Stem heightimm)® 710.5+119.3 a8l 9+ 173.5
Stem diameter tmm 10.89+1.26 10.48 +0, 97

*CU Significant differences between "Himi® and "Hakone' were found (°F

Whitney -test .

TG, TP 01 Mann-

Table 3. Numbers of lecaves and winter buds in 5-vear-old seedlings ol Cormus kousa.

‘Himi" (n=10]

*Hakone' (n=8§!

Characier [mean+s.d.] [mean s.d. ]
Number ol leaves 295.0+105.8 B16.6+160.0
Number of winter buds 84.8+39.3 PE.AEST.T

*Significant differences hetween "Himi' and 'Hakone' were found in both characters (220,01 Mann-

Whitney L/-test).
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Localities of Lecanorchis hokurikuensis Masam. {Orchidaceae)
in Toyama Prefecture

Masashi Nakata

Botanic Gardens of Toyama.
42 Kamikursuwada, Fuchu-machi. Nei-gun. Tovama 939 2713, Japan

Abstract: Thirteen iocalities in Tovama Prefecture can be cited for Lecanorciis
hokurikuensis Masam.. a saprophytic orchids, on the basis of literatures, herbarium
specimens (TOY A, KANA) and field surveys of the author. Among them. nine
localities. including the tvpe locality. have been investizated by the author. Le-
canorchis hokwrikwensis mainly inhabit a shrine woods., where evergreen oaks such
as Quercns acuta v Q. salicing are predominant.

ICey words: distribution. Lecanorchis hekwrikuensis. orchid. saprophvre. Tovama

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

Toshiaki Shiucht & Tadashi Kanemoto

Bartanic Gardens of Tovama.
42 Kamikulsuwada, Fuchu-machi. Net-gun., Tovama 939 2713, Japan

Abstract: The chromosome numbers of five taxa are reported as follows:2n— 30

for Hvdrangea involucrata var. rokarensis ,2n—24 tor Lvsimachio livkivensiv . 2n 21

for L. ohsumiensis. 2n=734 for Pseudolvsimachion sieholdiarnun and 2n=10 for Swi-

via pyemaea var, simplicior .

Key words: chromosome number. Hydrangea. Lysimachia, Psewdolvsiniachion . Sai-

vieh

This i1s a second report of chromosome counts in plants cultivated at (he Botanic
Gardens of Toyvama. Chromosome numbers of the following five taxa are reported
in the present paper:. Hyvdrangea imolucrata var. iokarensis. Lysimachia lukivensix.
L. ohswniensis. Pseudolysimachion xieboldianum and Salvia pygmaea var. simplicior.
These plants were collected originally in southern part of Kagoshima Pref.. Kvu-
shu.

Materials and Methods

All plants investigated through the present study were collected orignallv 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-hvdroxyquinoline 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 thanl hr at 5C and macerated with 1:2 mixture of 1N
HCl and 45% acetic acid for about 515 sec at 60C, and the meristematic re-
gion of the root was stained with 1% aceto-orcein for 20—60min. The chromosome
preparation was made by sqguashing method.

The identification of plants was made following [watsuki er a/. 11993) and Hotta
& Shiuchi 11996,

Observations and Discussion

Taxa investigated through the present study are shown in the Table 1. in which
chromosome numbers and the original localities. where the plants were collected.
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Table 1. Chromosome numbers. original localities and ihe pretreatment Umes ol the five
taxa studied.

" Chromosone ik e A Prevreatment
Faxon Original locality .
number | timie Tht
Hydrangea involuiat 2n=30 Tokara I[slands. Kagoshima Pref. A
VUL, fanalensis

Lysimuciia linkivensis 2Zn=24 Amami Island. Kagoshima Pref.
Lvsimuchi ofisnnifensiy In=24 Ohsumi Peninsula. Kagoshima Pref, ]
Preydoivsimiachion vieboldiaim n=H le-jima. Uji Islands, Kagoshima Prel, §
Sulvice pyameea n=1lb Amami Islands. hagoshima Pref. I

vars simpdicrer

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

Chromosome number was proved to be 2n=230 (Fig. la). This is the first re-
port of chromosome number for present the variety. Hydrangea inmvolucrata var. io-
kevensis. an endangered plant (Environment Agency of Japan (EA]J) 2000). 1s known
al several localities of three islands (Kuroshima Island. Kuchinosima lIsland and
Suwanosejima Island) in Kagoshima Pref. (Hotta & Shiuchi 1996). The chromosome
number 2n=230 agreed with that of var. invelucrara reported by Funamoto & Tanaka
(19581, According to Fedorov 11974, Goldblatt (1981 —14985' and Goldblatt & Johnson
(199019941, the basic chromosome number of other taxa of Hvdrangea \s presumed
to be x=12 or x=18. However. the basic chromosome number of two varieties
of H. imvolucrara, var. wkarensis and var. imvolucraia, seems to be x=15. Therelore,
(urther studies on the basic numbers in this genus are reguired.

2. Lysimachia liukivensis Hatus. and L. ohsumiensis H. Hara {(Primulaceae!.

Chromosome number 2n=24 was observed (Figs. Ib. 1c) in these two species.
This 1s the NOrst report of chromosome numbers for the both species. Lysimachia
linkivensis. an endemic species to Amamt Island. is critically endangered and L.
cohsumiensis 15 & vulnerable species known only from Ohsumi Peninsula in Kagoshima
Prel. (EAJ 20000 These two species belong to the section Nummularia of the ge-
nus. The chromosnome numbers of some other species of section Nummularia have
been reported as follows: 2n=18. 2n==20 and 2n=22 for L. juponica 'Hara & Kuro-
sawa 1959 Ko er af. 1986 Sarkar 1888 : Nishikawa 1989 and 2n=24 for L. ranakae
and L. raxhivei (Hara & Kurosawa 1939 : Tanaka & Hizume 1978). It 1s notewor-
thy thar both L. finkivensis and L. ohsumiensis have the same chromosome num-
her as Looranakae and L. rashivei and all of these species have creeping stems and
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[Fig. |. Somatic metaphase chromosomes, a: Hydrangea imvolucrate vav. tokaren-
siv, 2n=30). b: Lvsimachia livkinensis, 2n=24. ¢: Lyvsimachia ohsumiensis, 2n=21. d:
Pyeudolvsimachion sieholdianunt, 2n=34. e: Salvia pvginaea var. simplicior, Z2n=16.
Arrows indicate chromosomes with satellites. Scale bar = 3 um.

rooting at nodes.
3. Pseudolysimachion sieboldianum (Miqg.) Holub !Scrophulariaceae).
Chromosome number 2n=234 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 Ryukyvu (Shimabuku 1990'. According to
Graze 11935/, the basic chromosome number for Pscudolvsimachion 1s x- 17 and
the present species is regarded as diploid. The same chromosome number 2n 31
has been reported in P. rotwndwn var. subintegrum (as V. spuria var. subintegra
(Yamazaki & Tateoka 1958 : Yamazaki 1968 of the section Sanjanensis. in which
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P . sieboldianum 1s included.
4. Salvia pygmaea Matsum. var. simplicior Hatus. (Lamiaceae).

Chromosome number 2n=16 was observed (Fig. le . This is the first report
ol chromosome number for this variety. Funamoto er af. (2000) reported the chro-
mosome number 2n=16 in 11 taxa of the genus Sa/vie in Japan. They are S5 kovamae,
S nippemica. S, glabrescens, S. plebeia. S. japonica. S. luiescens f. lobato-crenaia. 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 §. glabrescens. S. ranzaniana and S. pygmaea var. pyvgmaea.

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 Universitv. Dr. Syo
Kurokawa ol the direclor of the Botanic Gardens of Toyama for critical reading
of this manuscript.
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Vegetations as Habitats of Japanese Ptarmigan. Lagopis
mutus japonicus, at Murodou-daira on Mts. Tatevama

Megumi Yoshida! & Minoru Yoshida®

- Botanic Gardens of Tovama.
12 Kamikursuwada. Fuchu-machi. Nei-gun. Tovama 939-2713. Japan
- Tovama Agricullural Rescarch Center.
1120 -1 Yoshioka, Tovama City., Tovama 939-8153, Japan

Abstract: More taan three hundred individuals of Japanese prarmigan. Lagopus
mities Jeponicus, inhahit 21 Murodou-daira on Mts. Tateyama. The vegetalions of
their habitats were analvzed by the Braun-Blanguet method. Vaccinio-Pinelum
pumilae is found ar plots of Maruyama and Aburacne. where ptarmigans were
observed to feed in winter. There were various kinds of vegertatons in Marun-
oridani, which 1s known as a summer teeding ground. They are Faurio Caricetum
hlepharicarpae. Juncetum filiformis. Phyvllodocerum alpinae and Anaphalide-Phyl-
lodocetum aleuticae community,

Keyv words: Lagopus muns japonicus, Nis. Tatevama, vegetation
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Table 1 . Summary of surveved plots.

Y E T3l e

plot topography altitude date area
o -Maruyama slope facing te N 2370m 2000.8.11 9m
Aburaone ridge extending to NW 2410m 2000.8.11 Bm
Marunoridani 1 saddle 2360m 2000.9.8 4m
Marunoridani 2 saddle 2360m 2000.9.8 4m
Marunoridani 3 saddle 2360m 2000.9.8 4m
Marunoridani 4 saddle 2360m 2000.9.8 4
Marunoridani 5 slope facing to N 2370m 2000.9.8 4m
Marunoridani 6 saddle 2360m 2000.9.14 4m
Marurondan: 7 saddle 2385m 2000.9.14 4m
Marunoridan: 8 saddle 2365m 2000.9.14 4m
Marunoridani 9 slope facing to N 2360m 2000.9.14 Im
mOHEKEEEL, ImX ImIJTEiZg-2 frEREK DY A Fig. 3~Fig. 131200
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Table 2. Species accurred in each guadrat and cover degree. sociability at

Naruyama.

Quadrat numhbar
Hewghl af vegelation (cmb
Cover ol vegelation (%]

Wl

ar ol species

2
55
100

Charactar spacias of assosabion and

species of Pheapmitelea

YVAar Fiiriis

(AT japanicum

tasa sspoonentalis

ingepanclymanum canadense

Fires purmila
Cladonsa vufcam

T T .51
Rhadader

e brachycarpum

Atrainm

s vidr hondoensis

Schiracodon soldanalivides

3
35
100

r
.

22
33

+

6
40
100

P
3%

[}
N W

& 7
33 22
90 95

e B | 4 4
1
+ 11

+

33
90

11
4 4
11
+

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

Aburaone.

Quadrat number
Height of veaetation (cm)
Covar of vegetation (%)

Mumber af species

2

34
90

7

6
30
70

7

1
45
90

4 5
26 26
50 50

3
25
30

Character species of associgtlion and
speeies of the Phragmitetea
Pinus purnila
vaceiruum vilis-idaea var. minus
Differential speces of subassocialion
Celrara ericetorum
Companions
Empedrirm mgrum  var. japonicum
Schuzocodon soldanefloides

Deschampsia caespitosa  5sp. orienialis

Deschampsia Hexuosa

3 3
32

oo+ +

202 124

Pinus pumila 11 +
Cladoma vidcani + -+
Hhacomitrium lanuginosum -
Rhadoranaron brachycarpum 1
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FFig. 1. Aburaone plot.

s

Fig. 7. Marunoridani 3 plol.

[Fig. 6. Marunoridani 2 plot.
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Companions

Daschampsia flexuasa + 1 21 2.2
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Materials for the Flora of Toyama (5]
Takaaki Oohara & Makoto Hasghiva

Botanic Gardens of Tovama.
[2 Kamikursuwada, Fuchu-machi. Nei-gun. Tovama 93%-2713. Japan

Abstract: Through our field and herbarium surveys. six taxa are newlv recorded
as mentbers of the flora of Toyama Prefecrure. They are Apera interrupe. Alopecu-
vy pratensis, Lepiochlog chinensis. Rlvnchospara fabei, Ludvwigia epilopioides subsp.
greairexti, Paventcellia viscosa. Although Eusteralis sieliata, Microcarpaca minima and
Deinastema adenocaulum were reported from Tovama in literature, none of the
specimens on which these reports are based has been unfortunately extant at
oresent. The occurrence of them in Tovama 1s confirmed on the base of speci-
mens cited under entry of each taxon. Addirional localities are reported for Eupfior-
hiu shinanensix and Unicularia caerulea, which have been known from only 4 few
localities and not collected for the last decades in Toyvama. Specimens cited
this paper are preserved mainly in the herbaria of the Botanic Gardens of Toyama
ITYM! or Toyama Science Museum (TOYA

Key words: Flora. new localities. new records. Toyama. vascular plants

ERVREIT 1] 25 (G TP A S A A TSR T KTH5H. BURO70F (2T L N4
il 1 W B F DS LA Pyl WELE LT3 34 1983
SHE R (DT, RS Ly FFP—# hidy 1), ACH (1996) 12 -F4LLliF19950 F ¢

2000) £ RS i CZE BRI D 2 B AW L R

il k2 ETRE S EITT v a, 2520 (1997, 1994,

20000, A7 20 11999, 20001, b (19997,

FOEUE A (19960, A - A (19970, A

Dl A MOAE

2y JU/J' P‘\l/’\',

THHR I Lol i (1998, 1999) %4 248, lGfic4 Ll
iLZJT S '."ir’",':‘.":'-f.'f-!"'-._.f.'--'-‘ e B ih T, Wlito7o
R TLRFEFELTVDEZAHHEL, 21 ARY

WINELT L L v FF— % 7 o & OF| 7% b 1% A8 Apera inter-

rupa (L.) Beauv., #F AL A /7 v H

Alopecurus pratensis L., T2 Leptochloa




(R Bull. Bot. Gard.

chinensis (L1 Nees, f A4 2/ ovi 27
Rivnchospora fabei C. B. Clarke, ™ 24+

L

P LR Ludwigia epilobioides  Maxin.
subsp. grearrexii (H. Hara) P. H. Raven,
LA HPEFIEST Pm'wrru('e!!m viscosall.)
Caruel® 6 454 % MY & LT
E, ZEabh, A f- .f 20T esrIIE
. zix':-';-f-,fz{: ffe 241 Tu s :';-u flfl & 5] 5E 2 4L
Tl A et OTHE,
A A Eusteralis stellara (Lour.)
Murala, AA A s T s Microcarpaea
minima (], Koenig Merr., v Loy /07 b
A L Deinostema adenocanhom (Maxim.)
T. Yamaz. (3 8L | Otid0 AT, £ofHit
E L BEEARAT SN T v (AR A AN T
7l i ‘u’ '.":.-L-ﬁ;ﬁi WEILT W) A5 SlEREES
A AR Lo THlst s, 40 B

L
II TP ERIE 24, T OREFH
it ST Lol + /7 % 4 7% Euphor
b shinanensis T Kurosawa et H. Ohashi,
AP s L 2 A A Unicularia caerulea
A B oo Bl A2 |
EHGETUIRI L 2B AL, BLIZELES
Ju R SRR AL CTY M
7 AN (TOYAI
LLvaidas o @, gl » FF—%7
whHTIN ST A, R ELY T ERRTIR
TrEm L gl L, W ER S L ORITET Heg
T AHIZEETA

1. R/ 3T RAHAFE Apera  interrupu

(L. Beauv. ¢ *F

L. 1220 Tid, &

Wbt AR 23— 0 v ihEld 5
TR 4 AT, e (5
- sy 19861, 12970 (P 1997) ., #h
iJI. '-||-I|I' i|£;..| 1 JOREH "'ﬂ-"'i-cl' "\.I'{-“':.}EI*I ‘: ﬂLd_-

WL AT, ARG Y233 s A I

blatenThsat, BINOBEmMERLZ &
WLk Thd, KLl LT, flize

CH Y RS AL spica-vemi (L) Beauv.@H

R 8 il e
R LN (516 4 s

Toyvama No.b

ot s LD, EhO

g, bk
EThbH, SO SH0.3-0.1

mmT & ok vy A Tatin (19801 o)

Apera imerrupa DR L ¢ -HT H4L0OT
hbh. T, BUTEE bt 2 & — 4k
-Tj L PRI AR (KANA), HEGUHR 7
FACEF R AR "'i (MAK) 122, BHATHS
N FEEOBERINE S Tuwi Aozt
EIRKSFE LT 'u,,f'i: AT~y
0L TROGEARNSH D, FRE TR
i

/""Ll| !,.-_I_ s chog | .v!l y e |_f,"| e :||| ,:lI LrJ||5|| .r}_[lll

PR R oy PR TR *
ol Y7 Il

7 ',_.:_J/JULJ‘_r-}"r:

s

b THT, HEROIHIOIA D P L

LA SR L T - Pz BIBICIEE
MERTIEZ ORI LR vHRER TS
WwaFm Ly AsH, ST AFEN

oybEO L % ., s oo
- TRALLZOTIE v B 2 1
Be 2L, ERIEFHEFE(L(, K
EREE s M L AR TaE e

Shdn, —HRIET#D S Wb &

T

Lo

-]

SERA BEILELEENHE ER, AR
B, 1899.6.21 (TYMIAS4
2. AR XS T v R T Alopecurus
pratensis L. =F

RS SRz —o v ihs T
TIMIZAETLZEFEHNT, OAEATLHT

JEHEEFPLE L GIZEEEL T

A (DRI i sE T > ¥ — 1992),.
LU0 b s T BRI L (it B - iR
1986) . EFR (5 1997 BZREL (N
KPP EWRFE - 7 — 19920 LDalEkATd
A48 kRTINS TV ED S
t:. FEO H:"."E.i" HELTTHEEORIGE 1T
Avle] ifi (LA THRAEE L a5E L7z 1T R %y
i R AR b o E_':"-'J' CLOTHhL. KoL

Ivg | R R g B 155 T A

. . ‘ L e o
Japenicus Steud. '_ AdhLH, Tl s

WL, HEIER ¢ ¢ 12 B 5 mmilil



March 20011 KIS - (85 '

B3 e R AT g B R
e, deamld B THBHTEEATHSL, |

e EIZES 1 mmid
PLELIE Tl )~ 3AEETA, {EHEAET
il I FER T B 4 2@ 5 HClarke (1980)
YA, pratensis YR E L —FT A, o,
wWilhEsE et ¥ '15" nE 45 L DREIRK
CEREAHE, sLEHE AT HHERME Y EE]

+a

RN 2 Tl A, SR FES L
DFUTOURE A IO L T R EM R HE O R

) et - - N0 | - &
Wz hTsh, 2hAsdSEEFILETRL

[

{

=5 44 - o g : =2 5E - 33 _ 1
oA oF | K et T ;',‘;I||-;_:'_-|)~_‘ CiF &L, +'“

e

MEit/zdmk i 5 G R L-’;"'-'f'.ibw.-_'
oGz £ s ] D3 )L:L.J;‘ft T |
uk'_,_,,m»nlf’ Ir'“ G, HERMETIERFO

P |£»*;~'f‘ 2k ETH
7 1 f"u)\ ¥.ClL 'Meadow Foxrtail” =
Rk HAT S WG aE ol LTEA
2 ='_| HHEIB L1 | _'U"J 9501 Lz
AN TH
b, Ffild—RLEZE, BLIBIZHEC
b LT A+ 477 HI) Phleum
pratense LAZHHEEAUTWAE Z 2 s, B
My r=-Jl1i.,_‘i-';:A LT THEMArhTuEn
a[HETED & 4

%:;c%"f?-: A 1 RLEIK R L TR, Bl
siE-, 2000,5.2 (TYM3394)
3. PEHY Leprochloan  chinenyis (L)
Nees A #

SRR S, BrE TR R ok
1!.’?.'"1"-;' KOERT 27 1 TORAREFKAZ000
EOR I ATRA TR O L E 7T
JY'.‘iiHl'wE v Y A b FrhaA g
(Fig. 1), BEEQNTEHITRIL, 7EHY
EA FTETYL panicea (Retz.) Ohwi, 745
VAL, malabarica Veldkamp, = 7407
£ L. uninervia (Presl) Hitche, (#3E[
WLZHE) o4 EAHIS TV A, SEIFF

EhFAS Lot TS ;;ill' . (NEEIL 4 —
SO ANESrS L UiREE TR E2.5—3

mm, YRR T ’n'|_.-"+I TR E L5l A

7 = S 6H9

Fig. 1. Leprochloa chinensis collected in Shin-
minato City, Tovama Prefecture(TY M
4655, Scale indicates b em.

FOBUYFTENYEL BT ALLOTH
fofodh, B EMERRL 2. U, FRIKO
ERIZL D RE >IN 2 A, BlbidM
EIZIBHESL AT T EM T, K20

PRI D ERATEH LT, K9 (1982
a) & hud, R~ M, hEL 1
»F, #=2A |~ 1] }'-I:L‘,;‘.-iii'. T AL, N
HTOFHRITEIATFLLONDL ST, |H
1991 ) =2 i,l L S O R T ol S
18— FE R e O Hie S L
oy bAtw. BRI EMO R erIe R
(ZiEVvHbEI S EEA B, ANIE (130
T 20000, HiEWL (GEH
i o TL v — 1992), EEFEL ([
H1997), WERLEL (00 2B BT or 4 o
y— 1992) ZiiEwEAR L LD, GNERT
(ITEEAR, HBETHBANE s, B
FECIIBEIZENFTo 1 Hi ‘TiE‘A;*},iL-*_‘




70 Bull. Bot.

G M.OMESHEHOLLVERT
A, W EeE ;UI'J-" oy —PEARIE :’g;v_;;.-{
FOTHE AR, RO RR L AR T B R AR 2
B E DAL e ES Ty f
b T A
"-);"'-:iJ;'f"-f'-'l=' DL 0T, HARERNTHRE
S b o E AT REE e v ¥ — R TE
SNTVAEE T TI2EIZIRE SN ER
b | §#{555153, TOY%H’%'ﬁflﬁi‘
FIRRTE & AR BT I Ty 5
MAK239831, KANA
THhab &, 4o
IR, B AR
P e Y3 |L' NG HOJERBL IR A b o
LEZeNL. BB, FHITEEE ERE
e IRREE T AR G AR 20000 Tl f?:f.!&f I
HE G, Wi (HEERER E REE
1998 TP EELTYART

- A

P = 4

by OB B 2 8
BRTO2) 720 RS o TR,

1 T N O
i o i B

v T AT

L9

L

collected in
Tovama Prefecture
Scale indicares Sem.

fabet

Fig. 2. Rivachaspory
Ohvama Town,
ITYNIBEG),

Gard. T

ovama No. b

CEEREER B LEHE R |.'|'.:j A E
&, 2000.10.11 (TYM4636) ; & 115
T 8], - KGR,
(TYMA5),
4, €1 V1R /S INFES Rhynchospora fa-
bei C. B. Clarke #v v 74§
BEE¥racsE. 20004Em10R Eaiz, hdr
N AT {8 T AN Calil 2 3
SER I REDE RO LY (Fig2). 20
fdmid, EHIE lmmARMEFLCH#MC. 1
S i34 X2 TR.

flu
2000.10.13

e

AT o S ol

fujiiana Makino & B AL s b DT EH - 72H%,

- e ©

AR EE4.mmliETHL I b, BEL
INEBRTECTHE X BV TR 281, 5mmTH
HIk, #IEHER RO L EHRL. A
L :'J'rt‘ Fzo REEIZARIE OTFARD R L
{2 LA Z T s foume-
A b o
4 f, evigua Ohwi et T. Koyama) A¥HI%
11T '-ZJ (bt i2H 1992) At S EV
L7z 4 oo # 2 I3 F i & ORI
Y :,L #nAd SR F s | fabei
=% Uri#b ikt o & —BEAHE (2
fi - EEESNAERIIE ST d
St I4 X er (44X /T
Eriocaulon decemflorum Maxim, @5 T ¥ 5!
SHTWLEAROND 3 8 (TOYA45858,
ﬁt%b%fmﬂatﬂf%
- i o T ) I

7>k

Y Fill

mirae Ohwi et T. Koyama, # A

Jhabl!
— 1 This

(iR SN
:T_‘-':‘f‘-:'f" ".'.- '_!'”I'.-Jt 'J_-::.l I_-. N

Mtk o/ Bl—HT

15859,
YEE I ~TAE

7 R T R
LT a7,

=Z I
] Al 2 FE AR L

CiRE sk ER

A, BREEERE S LR w'-}gif'-l’f
SPREACEE L, T LR R I = AL
Vi dat, Kt IQHZb: (T, 4fliit »14-.I-I-i_

UM, EE R, L @2 — Ok
M A 2 4 i e

- T
Al o

FHTHELTEN,

14492

FEEMIcEFTHYH -1 L

s e A e e A :
dr 2 & — L RERTEE, HRENULL

A BRI SR G



March ZiiL SR - BERE O

ifn 5

S 8 e B

4

-~
T

i

e
-|"-'_| L_'

rx

9 =7 F = ) 1
ALy ’.r\f'l'.

&7y 2200012 2O

.: I’] _;'\ I+ - 3 - - 1, '-'*'I.- ..1'-.,‘ i b | B

RS 2 20000 THEE S s T
AT, SehgIE e 5L L BF A e A i
T REA S 1997, BEE
P.lllli i i ":.‘.' Y F ITI II|§. i)
B e HRRaaE 1000), REpCHL, HEARUL (RE
ARV F AT R R T S R & 1995
WA FH LML Ew RS L
Wb T4, BILEAEE L.
ENTVLODELTZ L AMOATHN), T

M S Wb AT EY oy Ol T ey R
EF#AGEREOEA2ORE

'\-I{

o e LR

' |....I,.'1.’-.‘. 1998, T

il g 0

THLY

AFEAEGD

AduBE TR L S
il Uah @

e =‘J, q'-;i'w'".'f'fl-‘i.--;:'l'* DO —D &

b, SHEIRELCREL L
'r;‘{lllli: F-.-".-"'- et v & — O AR R E

(FFROFHE S 3 3HF 74 LH—OBH

%

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

=

i i) + -:il_ 5 0g

HEN C B HL OV

SEEER R EE N BEALRT, AT
B - o OB AL, 2000.10.6 (TYM4659) ;
LR oKW AT, A #HaE -, 1993.8.25
TOY A45858, 45859, 458401

5. ¥F/ 245 %  Euphorbia shinanensis
T. Kurosawa et H. Ohashi |0 ¥ 1 74
i

20000 Fe i 2 TR S bR OV I
FeC. §4 F YA E. lasiocania Boiss. 2L
hES A R L I"ig. 3. H 4SEE R
gD AT E LTS 2
!y A % [ Kurosawa & Ohashi 1991a),
" A TR E pekinensis subsp. asoensis
T. Kurosawa et H. Ohashi (Kurosawa &
Ohashi 1994b) #*& 445 EMETHSAT
TEIFERWZ &, EECTEOERLMH
A £ AR ||". L. S o
F 284X FERE
Ohashi (1994a) (L,
HRKE (T, BEHES
(MAK)\ 7 B TNS‘\ .':."-':'I }\-
(SHIN), EHIFH K5 (AICH), HE
K& (KYO) .:J:'iue_'z XN TULAHIEMAS MY
A %

SRR Y
DAL 19034 (2

A

L. 72, Kuros;m-;l &
rLﬁ -va'm
= i BB 4

Hwﬂr;m

o ESITE TR
L1 '.';T LI
NEESTHRESILEEST e
(MAK} 1 85 ATHL
it L EEBRFEILE T H
19554 45 L OF1O58EE (Zhpfie | -84 3 1Y &
+irAFRE]|

TV B9,

; +zJ VAL, TLE
BEOHRHIZMET LW TH o/ --r
b, EILEED 4ir'5!.- ? ENEE i
FIAHT, ’\H VI A RE L S
{2, Blmi#s bt o 7 —d
B FATHBOERES
B, YhhTLED
1 5 (TOYAZ23307) 5L 0¥

'J;;{L.{Isj 24T
bEMEL L
1R OB

ARERE

T f‘:@t



-l
[

il % 2 L - E 0O R 024 (TOYA

48307, 49812) A, RIELEEEILANE b
NThHDZEHPHLL, £ ‘:‘ BN TEE S

3_ 'é;)"‘;' '-'l/ / llllllll.-"- PR | PR E. ade-

'y

nochloa Morren et Decne, Bilbld] S duTuar:
AT, /o EEESRIZBRERORE
CTOY ALB9ZL, 16072, 17292, 18121, 18422, 34067,
34068, 35353, 35354 LEfEEREESNS
LDTH-T, 2611, KEBOHPIE—K
bl A

e idE ORI TIRE L 7

W OPE AR T A TH oA, 2 &HE - RSE
ra Fa - T ¥
\r‘,.‘ _—f"-".-'-'J.‘Ii-Tlm"_ -.||L

SHHLOTH

THEM 4 2 L, L4/ % 4538 LHBHT

e N s AR AW e s TR I ) - s
AL WL TWA LA THL, KL,

:'~;<J-'.'jl'. Lo Fo—9 72 2200002 1 3o E
J'I r),'glfn 5"] '..: l_ —: IJ '," :\ -—'.- : il "'.ﬂl e

Loy et 2 |Fl R =t B R s ; i |
VAT, PRI (O SRIREIRGE R ELE S iR

FHIE (IR

2000) . ¥iE i.f.i.r\
Wy ekl e 10% Tk A LAt h A ¥l

EA AR PR LT iELi Ty
7 LHEDE 25, FETILL FgE

PRVl VR Sl ol o BT, /n 1l
HAT Lo F7—% 7 2200000 T it 1
FllEEanTwa a7, BlLEL

i A R
TeEA BTN S HE 4
R gl 1959 K. 17 | TOYA49812) ;o
:i-ll.' i-il-' |i:'5f -'I\.H:l.l I::I‘.l_"l_' -'l\‘ I:i! ¥ |-'..E:

A, 1930.6.18 (TOYAI17292) ; & 1L &

T N BEAGREFRI A& Rk, K 8L, 1982
G. 6 TOY A34067, 340681 ; & (15 F &) #EL

FHEFNT N Em, KB gh, 1979, 7.17

(TOY A35353.36354) & B &= 300, K.

ull. Bor. Gard.

I'ovama No. B

Kazui, 1979.5.10 (TOY Al18421, 18422) .
B A AL R ESF ~ 2P alt, 60m, M.
Ohta, 1884.5.17 (TOYA16072) ; & Ll
HEalt. 100m. M. Ohta, 1984. ! )8 TOYA
15924) . BB EME P &K, KEkE
i, 2000 5.7 (TYM4658) ; & 1L UR a6 80
G AT A~ R 5F, K 5L, 1976.4.29
(TOY A48307) ; & LR 43k Bl 40T 1 BF ale,
20 40m, JKHE/A, 1991.5.18 (TOYA
23307) ; B ]\!rl.. FsE, s, 1997,
5.24 (TYM476],4°
6. DAFFADLET  Ludwigia epilobioi-
des Maxim. subsp. grearrexii |H. Hara)
P. H. Raven 7 #2357

R HECE. S8 5 (21098EDRIZTEIN
PEOE NREROAKEIZ R 5 SAORE

EiTold, FORCBAOFa Ty Tl

_—

2

’/
/.

\‘ {. %

"] A

==

v .,.‘.'-» -

VFig. d. Ludwigia epilobioides subsp. yreat-
rexii in Shimo Village. Toyvama Prefec-
ture (TYMdAGZ24). Scale  indicates 5
cm.



Mareh Zih1 ko - HERE
T2WHFHL LG, DED
E _/::_ff:;: - j'-..-llg'fj\ ’)’] ‘I E',i I\{I\.-' ,- i ;:Ir-_;._Jl i }_:
it d FreE AR —iHE E 2 A8 (& 4

TAl T, LA —HixEEioFETHRELIT
EAETRTURY, SR s BT = A
5 5% (¥ 1 7B. Fig. 4) Th-1: i
o, BRIz RIS R D
A, MEFEEWEaCL L8, BETL n?LUU
PO[EETH -7z, Zardinih (19991 (X, &
DFasyFIZ2EEEREN, FEICS
LT, {ERIEE, @FroRs3H1.1-1.4
mmTH4H L O FHFEOF 37 27 ¥ Fsubsp.
epilobivides, LRI LEET, I E
T, MFOREH0.7— lmmThai Lot
AU F a7l ¥ Fsubsp. grearrexii (H.
Hara) P. H. Raven® LT A4 S, # 4
TA, ¥4 7BEERLASDIZ20T, &
WOE, EROET. BroRS (oW THFE
Lk A, #4 FAlEF a7
M), FA7TBIETAYFasri POt
JELHLE, Lo BAEEHTIZ. Fa
YT () BFEFASALL{EBLD
2L, PASFav Py FIIRESIZS
{, fERIZTOHLEE P S BT A i AT
i ALt Zarding (19991 (ZX4uE, =
7 F T (PR AEINTIEFM S S
AT HOIINL, PASFah Ly FIin
SUTAOARMNERE, WHERIZE284EE £
UiEKic /T HEDI L THY, v ASFF
377 8L iR L M A O A
HE TG, HAMTGEES1998)
(3, R, TR, M&EIE, BHE &
R, TR, EEE, BWE, EEEE,
e o A ey Y 5770)%&?1 Vidh A Z
- oA VIREEE (F5R1R
A 19810 [Z B.F:‘.?ﬁl’:?’.“i’; L., EH@EEDE,
Blh#HE Ly s —BIUSRASE ®
e N2y & i S e TS
oA EOBERLEEL LA, TR
DEEEWTHWRFENF 3w V7 FOBERILS

[ rd 3
L TwhA, £

-~ g

=
LTyl 3 A

FLE 7O FEE (5) 74
BAE I L, 9RAFay iy yFoiEs

EFEFILEN YL, Faviy7 (k)
EERBETHLA T AYF a7 714840
(3L DT I LR, &
TR 1£n‘n!|’£'_uh.llil,r,-l”.'isijlﬂ_l A o
aw vy FLERESIRLZEAR (KANA
1910411 AL 2HTurrzz
2 S;!:-f;a? it sboTHY, RS
Fag vy TERESI R LERPIZIIO AR
oM TIRESNLZLDES T T A
o fze BRI HARHER L L TRk
WToHHOERTHY, HEMSILTWVE
B TRIEOEFRTH L4, Wik Ti;
127 r KO A B124 i CIRBLL |
BEELRLTLE U hdh -7, Kbz
HAHESh a2 (1997) T i i n
M, BT L v FT—4 79 #22000C | £ies
AR E 2TV DAY, srfiiom g2 (A
TAHEEEZONLAMELR, KRG (| LU
B A G ERIEALE P traik 20000, apslt op
ARULEE P AL ARG 19961 T A
DERYHIHEME L CTYR T2 730T
Vdho LAL, BILE T o REEEN D
HEFFSNDSIRY . FrEREOHEOGIETEL
FRIFEF e VEELLNS
BEEAL . ELR B ML, A .*', b
W - ifnk, 1998.10.6 (TYM4623) ; 7
iiidgRE D, BB R, 1998.10.12(TYM
4631) ; Bibh EE B Rk, KREEE], 1998,
10.3 (TYM4632) ; B L& 5 1 kich W) AL
i, FIGEERY, 1998.9.28 [TYM4G30 | W8
IR ACEE T H A4, AR, 1998, 10. 3
(TYM4621) ; BRSAHRNEZRT ik, A
BLBE Y, 1998.10.4 (TYM4624) ; &1L 5L
Frigdiigag s, ARJEEERT, 1998, 10.3(TYM
4625) ; BILIE i A 4 WL, o IR R
HY, 1998.10.3 (TYM4626) ; &L ds i
A A FEEI, RIEEN, 1905.10.3 TYM
4627) . BILR ST ARTE BRI B, AR
B, 1998.10.4 (TYM4628) ; & 1LELEG7%

ZiEFa



71 BEull. Bot. Gard. Toyama No.&

Fig. 5. Habit of Eusteralis stellara in Toyama
City. 1Oc1. 14, 1998)

delll, FOIEEERE, 1995, 10,4 UTYM4629)
., I EEEG, 1998.10.3

B LU 1 T A
CTYMAGZE L
7. SARASF  Fusieralis stellara (Lour.)

Murata 3 /#

Ao WEES b D

‘-_"_:,_'I'!I.-,_'J {E#E 0 1
LE, B o R I O S G T B
AL L FEC, ".'\I.'l';- o I Sl EL'!-“
o ol

(1983) LMo aSHE LTEWL

¥, (KB Hh

iTHEL T 2 By oD R Wl % 580

EF] 75ELTVLA £FOEHDTE
‘:. 7ok 1:"{"'*5.' '/, — & :1:1;-. 7:_’ fﬁluzl-l_ -1-:,7 o 'i f.-"

= ) + . F= 4
= Ve Ir S PN L
- R 4 Fo = b &
¥ f SRR e B SRSl o

[ERIIEREL S &
HWmITTVa. LAhL, YAFrFasdy
7O T~ 1998 KM EORRL, B
LT G0 1 S b P 0 K - AR AT 4 |

Twa I Eaadizi o7 (Fig 5). Wil

S E AR IR e oA E

T, HHEEO A 12 COKEHOBOREER T

i 6. Habit of Microcarpaea minima in Namerikawa City. Tovama Prefecrure.
Cler. 14, 199



i1 1959 . A
AR (/3 1987,

(EL Bt 0 i 7 o

- i | i 1 , -~ _'.‘L-.
Wil 1983) (ZicgRAtR DAY, ONETI3RE
o R § I b b - "
.llll-‘l o M S | | L -:i_,-x.k-f e I i)
| 1 [ S . N NI ERE & o 5 AT
";', T W) S O L T . @l '-L'I‘nL'E“:J |

s LT A RiEMOIERRIZ S 4 L& 2
A, BT L» FF—% 70 2200011 4

B T T R T
"-"}1!9\-.)\)‘ i |

M R EE
FAE O P Tl E LRI

&

Mg LT, S
OB

AL LAt F4, MwmEWe L v F

JNEC T

7 7'."'.:\ LE.'-.:-1I|"'l |

F7— & et 1995) THimi

A s 1 [E]
| eniE R E ¢ W —
"I'\ b A0 ..‘fi-l.!-h‘\ | 2 A

7y 2IrgEiFIE S 1995) . v (L
ek kiR ErrEmit R H & 1995), R

..:EL I,_',I- -i:n'::' I-I|I-.':;-!t: L- 5 ]\ - } b ) /{1 1'||

1 S - 4 "-\‘ I L -
B RERT & H 23 2000 UL bt WA RF: ST b
& FEELMEL AN TVA, BIDETY,

HETLZEFHE MG Bldvez, T

EA] kix$r+ A — kUl 1 Fig
1-;‘{'-'1;1‘:;-3-'1I'|l 'Fi“'-?..l S L3INTWE
gy SR rdl

;'{III'I:.!i. !.'-?'-'--". i, 1998,

TYE]]!SSR- - R IIN LW, 5 B

d, 1998.10, 14 (TYM4635! : hi e

WGF, RCUEIRRERH, 1998, 10. 14 (TYM4634)

g. AZA /NN

(J. Koenig! Merr.

10,12

Microcarpaea  nunima
i e AP PR o X
b Rl e i b

4=

B I T R S W W L =
‘?‘f"'F‘a--l"IL' ] _.__11_),3' ’I\ I 7
I, A% Hi ? 1 TR o1

C BT, MR D i A T

B T e b (T b R gy T b L <
BT, (oA TH A2 B R i R 7

%o (Yamazaki 19931

Fig. 7.

Habit of Deinostema adenocanhon in Namerikawa City, Toyama Prefecture.
{Oct. 6, 1998



76 Bull. Bot. Gard. Toyama No. B

Viggitfit a8 THE D (Yamazaki
19031, BHEIT L v FF—% 7 2 22000
L. HEREHOWThORA6 4L EmHIT
Vi Ll aedts, KREGEZRAEILTRE
H:Tl976%F (i L - BEEAH D, 4l
STk (1981) ABILEERREL Tw
T, ZHHH il OME— O E 2Ty
Ao ELELEEE (1983) G EOEINEOHE
WE -2 IR FFshTS
o VBRI I ENLE A S L U
A OHIE T ORI E 72 v L

T SO0 Fo K MR- LD, Bl
UL Gt s L O F AL A BT & 1

&

I CEf o MRl (Fig. 6}, EEXEHLZ
EHWCEL, iRVl En g4

ﬂfnwdﬁdmk%u A FaFE
i, HHERO A D12 QvaRTTORBO SR
A ZEE L Tv i, BULREGETIIRIFE

CEetE 1997 B L UAEERAE (R 2000)
[ColEiddh ahs, EFRT #)rﬁﬁi:&':i-: i3
’J'-:"d:lL:JF[;; l TII'I J Hl ?T ' ?:""’4-\3'-')/5 Jﬁ

BT L o FF—% 7 v 7200003, A0 % i

L TEIZD R F T 2 7L TWwaA, BfFET

BIEAERLTOAOE, KM TRITAR,
L8]

Mg L ERE L, A, RRLLR, (LR
BULT, SHETLHTN2UA v BEL
Ly, HHEG L o FE—=% 7w s TH, KK
IRNN TR TP 2 S K -:3':1-1 £ 20000 T
L STV, BER, & iua,-
JTEE R . i) T & %L'm“. Fe iy 5, = ey
WL, R A A ‘ﬂ’f!'.'f«"ﬂl_,f’g:l._c&)/g A
Leldgiag L o 2 E AL TvAE, BLIRTY
WACOSE S 1 e o 2 AFOMATH
W, FHEALOWRME LR FRfEG . |
(el Ll Z Bds ﬁ‘.ﬂt'a LRATE L
b4y —2 k& 2z -:.JL}'; ,

A w DL PR A SRR L,
KW B WY - b7 Rk, 1998.10.6 (TYM
465371 WA NE EHER, RKEER] -
PR, 1998, 10.6 (TYM4651) ; & i

M7 A,
(TYM4632" .
9, WIS YT RTIHTY Deinnsiema ade-
nocawliem  Maxim,) T.Yamaz., I ./
A F
AHEIZKHIZEET L —FERT, [FEOH
7 L 4T L Deinostema violacewn T.Y amaz.
LA A, BEAHBRTE 22PN T
THRAYHL T30 L0 J}il" A
(Yamazaki 1993). & (LRLREIIE (1983)
1 [RzhROKIH, RERED: Yo7 eI
LZEH] $2ELELET rwmwA%m
AR L O TR 2 AR OERL L L TET
Twi, LoL, #OIHERIIB-TESL
3, HETIEHS & FRKTIEE S & R
B L Kk R EE2E &
(1995) (& [HE, BAIZIZEZIZHEFTL
Twhv| EERITTwAE, LA L, H
»‘-, (2, Fib 3 rHEBEOE T ARMM AR
. BP13H S TARHEOEF L IR L 72 (Fig.
Tl SFHITIIEAEHSHEROXIBT.
R I3 e AR L S o7z, Bl
OREEE T EFR, TR (e 1987). &
UL (IR 1997, M B & b E @R
1983) (Ialfidid &7, BEFULCEHE L 72
ihgtkdid L b s T4, |EITL Y FT
— & 7y 220001 ‘.ﬁ-ﬁﬁﬁ"ﬁ'ﬁﬁ:"ﬁ 0y =
kP e LT . BRI THRECBGETLO
|3 f‘l' I-IrL”- L, fadE i, A
B, #EEO6EY LTwA, BHHEoL »
FF—%7 o4 Ch, BHHE, KHEL, 5NE
B AL B, R, TR
il 19960, TEEHb A, I, EOFELT A
ot bfil LTI AL
Ty TENLTWA, BIHETIE, Bink -
AfEaRh e, BERE biZFIE L L
i {00 I "ﬂ’iﬁ';'ﬂ’-"ﬁ"%H-'fEiuﬁul:l!
T IR TR 1d v B AE

H 4 A 02135 o

PSRRI - R R, 1998010, 14

=l -

% : X
= A PN o L=

-

%

W ki,

'-L:*t 1

AtmLal A7 *1?'."-‘5'. g 7z, ShloM#T



March 2001 I - R R

AR B AL 3 st 'w\.".""-‘-'*'=i
Ch b, M (ST EREEELE
Tednafz 2 b XRUBERE ., ds,
AL SO FibE, BilE
(1983) o |Gk ] Lo idad B

o BA Y 1% b AR A RS S KA
)\ F:Tdh -7z, HMH (2000 .'i‘ O Tl
]'I)u- y Iljlllll

I MR (2 % o T A

1;-.; KB L2 Bk TH r1 =% |l

. BWMIANLC L LA AR T
""-JH"?.-‘-'Juﬁ‘t);i.'ﬁiii--'s"v‘ A

-'._- ,l;|,7.']: e

"'-:J' |||| ":'Il "I =i FJ 'l'u” é"'\'ﬁTlgl-?}-“I-t
ot :, NORRE s ||.|j"l(l.-');\i£\ J'L-l | :I'J]hﬂ._f)a'-'rl
/e

LEEA L BT AT
R U], 1998.10.12 (TYNHGS) | ;_.";'!I|
LS R G, K R S

e, 1998.10.6 (TY f‘-[-ll'il-i'_' D EWE R

Fig. 8. Habit of Uiricularia caeruiea in Oh-
vama Town. Tovama Prefecture.
(Oct. 6, 20001

=
-l
=

bR, RBRERT - Pl 1998, 10.6
(TYM4640) ; B LGB E )<, Ko
(EHY - PRRLR, 1998, 10,6 (TYM4641) .
BELWEENTLEE, KIEREW - a7
e, 1998.10.6 (TYM4637) ; & iLELHHI]
RS, W B AW, 1998. 10,12 (TYM4638) ;
BULEENT LR, R Bk, 1998.10. 12
TYM4639) ‘E:.‘JI..'T.*;’.-:'I'uL-'-I i i, R
i, 1998.10.12 (TYM4636) 3 &l AT,
JORFER], 1998.10.12 (TYM4648) ; &l
R IR SF, K FEBA, 1998, 10, 12(TYM
4649) ; B (LT BRET R FR I, R RUEE
1998.9.21 (TYM46501 ; &l A 5 W 58,
#% = @ik, 1998.10.12 (TYM4647) , & 1L
G B e T N, A R
Y, 1998.10.2 (TYM4644) ; 5 1L0LES £ 85
BT EHIR, REEERA, 1998.10.2(TYM
1645) ; B LRt & 8l & BT ORI, B
i, 1998, 10.10 (TYM4646!.
10 €13 TEXAFX  Puremncellia vis-
cosa (L.) Caruel =/ /7 F

B LW ac i 'fr'i'é{*lh' E{E TR A e
WMEKOREZ 714 7O J‘.\ JL FICAT2000
6 Bz Em TR L, 1%
WEl LA TN ®E, & -f;;'u'J'iﬁ:l*J e
LR A A R E L frln WiFOF
HKOBEBNENRIER TH- 1245 SRR
EHEL, ispsi;+‘.-'5|'3]:|.r<¥—zx'l-I-; C. O
EF L 2IZRE TS 54 YO8FE) T, G.
Tutin (1972) Ot L L { —FHTHLDT
Hafzizedd, FELL[ERE L
v ST SR RE D R RN RERT, AR
~ORAIIEE (1974) 2L D ESTHEZ =
A, Fof, ERE GEHNZA> 1978),
*h" NG (BELL 1992), REFEL (5566 1997),

(HAF (ZHOBERETFE S 1999 4 Eh
LEcEN RS, LAl J;—_‘)'l_l_:_-:': i 5o bl
ina MIZEEAER) FHSRTELT,

e
Fi g e

&

mi L O T hwWt A THE
BEdEsE it ¥ —BEN S L UEiRA



78 Bull. Bol. Gard.

FEEAN (KANA), BEHT KENHRR
fiii (MAK) ?:rlﬁ]Jrl,*‘_?h' il 2 "%’":-iflll“l
TR FRHOERIEINTES T,
HOEER R AR R fpt,z:-.r.m
BOHTHol:, SEFRETCEFHIMEIE SN
oML, 2 ERATIERR R BT A
HiEAMs B TH Y. LRORAZHEF
S TRALZWEEMSEA SV, EFHEHEE
ST, QAT Aosdpi 0y A
"H" T-T:‘-"f". FHALYEELIZEFLTY
7 EHTLEDE ) MISBOBSEXET
Be T L\ r.alllrflfi+£1L > ¥ — RN
DI< /T HROBARSMEL A, R
DERETIE LTS o7,
SEEAR  BILEFETRE, sk -
JIREEHA, 2000.6. 10 (TYM4654 1.
N, 7% % 22 HFTH Unicularia
caerulea 1. % A %1 §
{fhAR2NFEXFDRTHA LI
2000410 F) b0 6 ipddr NNEG L RT 03t #0038
xR IrofzA%, ZORRIIFEROEABE 1 32
AEFHER 2 EE R L s, —FIRIE
AV (3 mmiiiE) THWAEEC ., B
LFE, WAETOLO (58EFA) T,

& HIEEDV R (A mmATiE) TiEmEs

i, BEIXATI 2, FICEREESHD
o (5r¥BEB; Fig. 8 Th o1z, HE(1981
X*Kadono (19931 @adabiZ RdvlE, oHEFEA
idd 744 3 20 & Ui Urricularia wliginosa
Vahlic, S8FERLEFF 2 2 24570,
caerilea L. 12% 4 OE L —HT L

B, GEEATLASY I I, ,'J"tl'!
FEBid-RWE ) : 3 AF i L5 LELS
A, BHRMNEO RS 2 2235740
AR E LTI MABEARE @] Hb s
(TOYA3537, 3538) & L#IBIKIREET @
| #brl (TOYAL0821) @it 2 Hhsi T19567F

BELUIOTUEICIRE X 17z 3 OERSEIL
hH?LW%k?—%ﬁW:Jm*n T
& DIV HETEE (1983) (ZURHET ([ Libo

Taovama Nou.b

BEREECEw BXCTHINESHOTOS
1 R EFREOERE L TETFTVWE, 86
ek (1992) ([IAFOEEME L THE
Gy ] AT EREIT U A AT, 1001 T2
HKRIEAHE LTwb, ZN5OMA
EITAIVTAL30ESLWIEENILLE
DFELLFH- BT 60 THYN, BilE R
meﬁﬁ (1995) & EyRen ARHI £ £ UK
REFHTIZ 81T A E o EFINRE A E L
711:.$ﬁﬂﬂrﬁﬂldﬁﬂr feve] LR
S TwH:. L L., SEEFIRRE SN
ZET, BRI AT S D AL
BEAHTFT A 2 LAHLEN IR/, Ka
dono (1993) (. #ffi|EM TIddbifE ~ L
HOFREOBRIZGHTLELTEH. W
HEFEEDHEL S v— (19920 L&
B HETER, LR 3 BELM O A&
LT H - bR TvAE, BILE
IR T 4 AL ICRRERS R 2 AT, DIWLT
HEOEEFHLEENT WS (L
2000). BRIEITF L » K7 — %7 v ¥200012 (%
wwWQﬁu%éww;ufuzr?:ﬂr
LT v eAt, MEINE THpR = X hCy
AHlddh, BB, BER, TR mANE,
B, BRI EURFIEL ol UL e oo
hoHiEHE LT LifehTvws, B
IWROH/ES . FHEOBGFLMEE LAk
27721 AOARTHY ﬂ!)’-l'f?#lmij:fa‘%%
B DOHEHENERTHL I LA, d#l
¥4 FEE o o2 EL G
NE, 2B, ShHESE L EARS L0k
bt > 7 =IO EEROFHEALLZ O
T, w27 s N B iElntidtdh &7
¥, éﬂ’if—;ﬁkr*;.iuz LAY
BEREAE B S NEALN, KI5
W - R ECE], 2000.10.6 (TYM4660) : &
IR - E LA R EFHT, JEH?J-’A ABE, 1971,
10.22 (TOYAL0821) ; &1L W6 & #E A2
By, MEEFAFAL, 1956.8.28 (TOYA353T.

Joanl,

"y
r



i
i

March 2001 -
#HOBEAROBE I CEE o E LT
T -{_ |’ A v - “'- f T LI,'-'J)’\.“]JEL J\,Uka. ]

FIZ RO HEH TR, iR KEREEE

FCHOEIE L. 2 & DN UL T
PAfERIE AR =T B IR CESC L

= 3 B ;*.f:\ Y/ FAYEIIMY HHECR
IRV AL =Y eSS §= At S e N
b, A2 X2 7570 KrofEdx u”mln C
ELiZL /R A FOXKATTORE
AR TS s lIE—K, 7 4::".1-1_’.,5
LUEA I+ I EFORE ’12'?‘5"”‘? =
f‘|"’j71x-5\.r*.'I‘<'1#J'r'¢~ G A B e
MR AR R A tl,h,-, T iR
)\".-- LR PR AR EMN L & 6 DN IE LKL

PRl CTEES S e R L S R R A -
+,

5| F3CBk

T EEE A S (). 1098, WS
HH L v P A b 24pp. ERIGEHEDRE
W2

TP UL S A R 0 PR ERGEGE (FR ) L 2000, 3F
Mwwmlaﬁ44m

Ty 7 —, 283pp. AR E R
MRS 1 K.

T WL B PR (). 1999, THER
OfRE L BB ATy - TERL » F
7— %7 v v — . 435pp. T HEILH
BE B PA 5 AR

Clarke. G. C. 5. 1980. Alopecurus. h Tutin,
T. G. et al. leds.).
3:241-243,

i -EL AT PE & (6. 1998, fRHHEHI )3

tRHOEE (). 344pp. MR,
fRlEAETT (4R) . 1996, Thz 9 TOFAEL

MR L 2 F

T

Flora Europaea

A CECE TV A5 222pp.
e TR - 7 —, 5.
HEHIER - R AR - R 1978,

bl 4 I e 33 F=FDHEE
T. JeEOHE 26:42-46.
AEZE, 1950, F{btES. 272pp.

LT

B

A= R A
. mll.'.q. £

Ly ¥ D) 7Y

bR, RE.
SR e ‘EE’" He A A AR Fe L 2 ().

19497,
LS (H)

j""i!"\—l- E’D(j"'}l'ﬂ_‘,ﬂ{ T:Ij'_-}-?-fj|.-.' .;f)
= .—"'\.IHL'” I+' J }‘-

7'— ¥ 77 7 —, 253pp. KIWRHER G
3

i E3(E - HIR i, 1983, BriEELRICH A
BF3), BIR H0R), BrBEH
g 4:405—407.

—~ c———— 1986. HiEELHI T
HWE®G). HiR ), BN
A 70397 406,

DL R R S AR S, 2000, £l B
iﬂﬁﬂﬂﬂ@@ﬁLiwmwm—uL
dblL v FT—#& 7 7 —.358pp. 11lll

VER I A 0 PR R e

HAAFED, 1999, BIWR 7o 7iBN3ha
Hit . .!g.LLIth Fbt & —iFRHaS
22:151-152.

— . 2000 B 7 oF 20 -“7
fé . L.1|I|ﬂﬁh Akt > ¥ —RF7ERT
23:175

Kadono. Y. 1993. Lentibulariaceae. /n  [wa-
tsukl. K. er al. (eds.!. Flora of Japan

Ifla pp.400-404. Kodansha, Tokyvo.
WL v k57— & AR (). 1995.
|| sfr:ﬁ?“-%ﬁﬁééﬁﬁif'ftﬁi:'.‘ { I #
) BT E—@mENEL v FF ?’fﬁﬂ
fﬁ]i@rﬁmr. —. 257pp. MBS A dnd
§ - MhERBADAE .
TR T B 2R 5 R O B A A (AR 2000, 0%
31 - BAOEHOBFLOH L4
8 WY1 (HEESH . 660pp. WL
NEHMRIBREFZEE - ¥ —.

FPILRTE - /SE38-1. 1986, [ LIRS Ty
Bit. B8 EHALEWEFEREG 1
1-40.

LRSS, 1992, JR{tiEmAT 2 /O, Flora

Kanagawa 34 :368-372,

ALFFIYES - HE R - b, 1992, ik
HA 8. A1 (ST,
i65pp. EH, K.

A BE. 1987, MIERES OHEMIEEY. 273pp.
g g O EHT T8, LR



80 Bull. Bot. Gard. Tovama Na. b

L G I T G L 2000, B L
Fr—% 722 (HD&R). SHEORE
al b L Y e |-u?|"x AR AL
R

REAR VLA Lo @i st 8 = (8). 1998
HEARLL OO {35 |- 8% ﬂfl e it — L
=y EL . 381pp. AE&K
UL B 2 6 Y R i - 3

Kurosawa. T. & Ohashi. H. 1994a. Morpho-

logical. phenological and taxonomical

:ll

e \p

studies on  Euphorbia lasiocaula and
E. sinanensis Euphorbiaceael. J. Jpn.
Bol. 69:1-13,

1964h . Distinctions

between Euphorbia  ilasiocaula Boiss.

and E£. pekinensis Rupr. |Euphor-
biaceae). J. Jpn. Bot. 69 270-281.

PR L v FF— ¥ 7 7S ER S
(# . 2000, '=-‘-'|ll-;;'i""+'i Ly FRF—9 7
7wl Pl |- B LW A, 384pp.
(] AR g R ::',i

R, 1992, Stk EEE. B
*‘.'"“u. -_\II|I TR EEAL 3 17-30.

Foogr W L RS Gf BEME S0 B 2% 1R GE R
--'.*|i1' ) :n.ﬁcj. FEMSHURL 5 L8 4 Qi kA il )
ZF (b FIALE) 68pp. HEHEIRE
SRR R U

PllsE—. 1999, -'.k'.--_l_;fn*ﬂf:ﬁ.#a. HETES
BEHS #), kAT ROEHETE
"‘”'E?J;Jsa pp l/)a-’f.'h"i AR

|| ARy o5 ol A EL A ) ST 1 55—
-’A‘H.'_;'-'Nllf. 1808, [ HERF4 s
ML v FURL HEEHDTEESSH
13 :45-80).

KH gl - ASBEG— - BBk, 1983, B
W HESRE, 430pp. MCE, Wl

KHEGE A, 1996, USRS (1983) 51T
PUZ BN o705 (2nb - 74ty
Wi 3 35:49-52.

- 1997, BLRHEESROEEX, B
i e il - 2 —igediy 20:103.

1996, EEHECEROEN. &
iR Ll > ¥ —iFsedityy 22149
130,

——. 2000, FILRBECES O X,
BilumEE bt o ¥y —0FsEHms 23;
173-174.

Kent—. 1994, L+ /5 47%F, Hil ik
(# ), Sris B % 15:51-53.

KIFHR=BR. 1982a. o #FF. {30l i
(). HEDOBF AWM RT . pp. 85-
126, FFL#E, WH.

1982b. #1% vy FHEL ik
R, BROPFFERM TR . pp.
145-184. FFL#E, Wit

LRI R AN 1 R R (AR . 1996, i
HME OO B Fh0d S Lk —

v FF—=B&Gb—, 479p. PR

WiREELE R

AR, 1999, il 7 o 2 8%3), &l
UL e sl (R F 7R s 4. 67-T78.

J2000. BB 7 oS58 4). B
Rop e i RIAFE#LES 5. 79-91.

—— - PIHBE], 1998, BILEL7 O 5%

EH2) . LB o g b S R FE LY 3

03-73.

- ==k -ER L 1997, il
B7 o7 ®H) . B L VR ok A
S 2:67-53.

RIEHFEE O Z 8PN E L H & ). 20000 K
BRHflZ it A PR E EELFHA R - X
ML 2 FF—% 7 v ¥ — 442pp. K
LIfF .

LlOFRAF A ). 1999, siHim R
MoAEWHE . 1ld4pp. SAlOF e
-

Lo FF— % 7w 7 8EF7ES (8. 1995.

LM OO R B - L e M
— &7y i~ . 121pp. PEDGF PR
HEPREHE, PR,

1 LB A L |P PRailishd). 1998, =
whEl o FFE— 87y o KRR
1] SR "rH e B il - . 41 1pp.
i s S e R s

Sk, 1974, ikt a o e$3
FF, OHMFHE—2—A 75

HHEE, HETYL /87 o H 72 %
Rl EORREIRAEFE S S 41 1.



AMarch 20611 JoHE .

HERL{E B, 1983, TR HiYDaE. 227
pp. f:”.»::.
e O IR N s |'-‘ PG ECE (BR) . 2000,

2 T = i _
P ey ) e e S S

=4 20004

hfi. 176pp. ai:'-'.i'ﬂ[ 35 ‘lfr-ﬂiu'-"l*” i

||'r I1=.
PHAPEL 1997, o .._-.\;-;,_ FErE
= H ""rﬁﬁ = 9 L 4 Ak

*ln ’I':j;ll L1J5 82

13.%. B8 Jllirlﬁfl i

SE N .u‘d'\ fig - *{:; RET -

das o) G 3 e St
B gL - AR - B -

pp.l2ad
T a%-

08

. 1981, Sl REMEE, 339pp. S

HIWEEFIAITS .
.‘.'.'_?-_'1.: #1097, T2 2 T HEE

(_ BRIEL hf;

’.er JT EI- 5&:;—1_/:""‘#1 & i\.ﬂl IH#H I’#.-III-I.. PP.
972-1003. {E9 O #HEIH, EIF.
M4 ifi4: 19081, # % % T8, (it

), 1 AROT S AR

139. A, W,

gt T KBGO AR ORGESE (4R . 1{9..

AR | T 7 T A
filv &L ‘;'f |,'J |? &}\:w 1.£ &

LR AR A T3 ”“'Jrh' 19495,
Aok S — 8 Hiki—. pp. 189-2

.

Tutin. T. G. 1972. Parentucellia.

pp. 137-

&
A

fn Tutin,

5 {6 (5 81

T. G. et al.leds.!. Flora Europaca 3:
269,

- 19530, Apera. o Tutin, T. G. e
al leds.). Flora Europaea 5:172- l73.

ERFHER R ). 1991, dbARIH e Sl -
¢ 27 Ak, 309np. '.4=«|l.1:1’1.-|”*a'11|'}tf?.

FaERR. 1989, mORE WIS, 416pp. il
5.

08 B 4 4 4-*1" fd: 4= of qobs G & R &
(f&). 1995, (bR ¥ TR 4 T 4 4
¥, 136pp. 1111 ;|_'|'_J;,._J{a_,4;;.-l’_-..ﬂ:1:‘{J-_{;r: i1
k.

g %, 1981, I/ /78 (ErT e
hif), HAOSFEREECAL, pp. 97
121. FRak, W,

Yamazaki. T. 1993. Scrophulariaceac. fn
Iwatsuki, K. er al.leds)). Flora of Ja-
pan [la pp. 326-374. Kodansha. To-
kyo.

W H AR EE L - -, 1992, B
fRal = B3 4 GhhcE oo il o0 3 M AR 72
¥ ORI B R i g .

Zardin. E. M. Peng. C-I. & Koch, P. C.
1999, Ludwigia. Ii Twatsuki, K. er af.
eds.!. Flora of Japan Ilc pp. 224-228.
Kodansha, Tokyo.



EUE G REMRFRESIFERAE (Fk13E 2 B108%ET)
1 iIxfRERs

AT 5 LB S LT J'I" porhEin il s L OFERES SRS P — Y %
h‘r‘:'."k' }”7 MR ORE L5, R LROBESEIBENTLIERT LA ENTES
L3 LU o g g 38 (] IHLH'*’%J@ SRR T MEE Lo
2) hJ LV - EATBILNR PSR s NS
3 |||”.-vJH'J"J T A ERAE - FFROEES
iR EZR T KE L 28 E
2. B ES
LRI
3. EROEST
Hfgid, [, f, SEA+5SH20 (DE—-T&Ev) % [F939-2713 ]‘1'.'51“!-&':'1':'[‘! i ST
#1142 ';::'lll'.',[-'i"J"|f|*ﬁ"|-L=' W | '-Ptil"“f-f'i'f?y B EL-EBRIZEFF A E—F
Lfz70%E 174 A 7 FiRATE, BE, 7094742 7(3EHL aab‘ ., &, e
(s e FOEMNAEL THAESIZIBNEH i Py
4, EFROBES
1% Fiot 'I{IJ DR
DA% b - TREOZERE LT
5 E1{EHE
BRI -RTOFFEIE LR EEEICRET S
6. Bl EEA
VR LT - 7oy A4 HEEND L h‘-:ﬁ'-ri ] B30Tt 5
ﬁzxmﬁﬁmA11ﬁHﬂt:%Wﬁ3cm0H%nﬁ~£wx 1rw TERELT S
2R FERCOBEIZLUTO@Y E45, 2 LEHE, BHEIZOR LY
a. ®E. EEL. E. 1T/ fﬂ}t”’iﬁhdr})}hlu 12, ¥4 Edd Sy EROEE., B
[ZAEE.
b, BYEE (Abstract) £ F—7—F (Key words) ; & &5 2200000009, -7
FIZI08BELM E L 7Tk 7 7~y FIHICEST A,
¢. A Tam. Bk JiiE (Materials and Methods! . 9r".>| T\’L-sults . ¥ [ Discus-
sion), MEFONE>E#R > T2, Fim, BECEREBLEZ 2020 BHEER VAW
i EMEIMHEOPIIEET.
d. MIXEE . ExWEeonse, 8, FE%, BEAL. (7, iTEONTHIHE =
2t 4
e. S|RAMER 'References) | FHEHODT LT v Xy PFIZIE~<L
f. T-W R OIS ¥ BT 5,
3IIEF:H (HEEE &) &KiEEID EATD 130X 180mm. T o465 180mm B & L, B
HH x.;hril hEMDERSTEARFRUEET S, BIZA 4 OB GERIZRED 1T,
FOFFIZBIZKH, ?fh\mﬁWWutdk,a MBI A ED, T
THEATT F Lo THIEIZEH T, 77 —-Hhiiz, @EE \;.‘*ujwri-‘?* ol s Tk /DN S
T E 'ﬂf’i”"‘«*"i*ﬂl L b, EFEoOifiAfiiEx -'.E;’.ﬁtfvhﬁ’:{ﬁn HEad 4
4)BAOFRTR  EPFSEMGR (SD) 2L 5, BAOEMBIIEERE L, €904 FE20F 40
7.K1E
e A T **»L_' L. H Ty uﬁvH:f.a SHHTR S . HIEOERTO LTESOEFRL
EER o X AR *P.J v 1'-1 FTERTLEEIL, Ry E F FoHLEZLHHE
B. IR E
RSB L T ,’U’J FHYELZAJHOERELRLS (KHxZH)
DEH Y. (DRE, Mmen (FX, B, & ThThogd), @722 751 b
(EHEDLEYEOT T-:I;L‘i25 F.oaE ;U\-.ﬂrl,llhj-‘ SRR ZM T A agk, BRIR &S (500
fEEE L, ERFEFHMLTL, 7 LENERE 1508 2 EELER T2

EHICT, EE (Artcle), H#E (Note), E# (Miscellaneous) =4

Y
2



B A REY R EHRE TRE (Ad)

% H A8 % F H H ® M % T -

fiisl (OTHL) FE - HE - & - WRERZASIHE

¥ % %

[0 —=~)

(M)

RO H AN |

(AT {EHb)

LR

()

AX #
N E # | REESFL:TE - Liu
% e

EEBT SO THTIIST, B IIs0ERA
AR A N N |

=l

Wk (L - g
(EodaaEE) | TEL

FAX

Email

Bl 1 Ay S B
(50150
ORI SHETRALEY




Contents (H X&)

Articles (Ji3)
Tadashi Kanemoto: Karyomorphology in Strobilanthes glandulifera and S. tashiroi

1_.\(’-anthaceal_-: Of [he Ryukyu Islands ...................................................

Wea TF Bl AA A 2L L EAFF TR L 29 (T 7/
< T OFRE

Masashi Nakata. Kazuomi Takahashi & Haruyoshi Katoh : Cytological Studies on
31 Alipine Plants Collected in Murodou-daira, Mts. Tateyama, Central Japan
T EeE] - ke B - SR A7l s A AR B LA 31 o SR o g A

e
u

W AEZ BN O 2+ 7 RO &SRR e

Toshivuki Yamashita: Species Composition and Community Succession of Quer-
cus serrata Secondary Forests in Toyama Prefecture
Toshinari Godo: Plant Regeneration from Calli of Lilies Preserved at Low Tem-

perature .............................................................................................

R | i e L 222 DA v 26 ORI A

Notes ()

N AR v v oEREEORE—K R L FHEROET b0 — -

Kazuomi Takahashi & Toshiaki Shiuchi: Morphological Differences in Seedlings
of Cornus kousa Derived from Seeds Collected in Himi and Hakone

Miscellaneous (&¥)

MBS BB AR ) 2 L30T (7 F OFER -

Masashi Nakata: Localities of Lecanorchis hokurikuensis Masam. (Qrchidaceae)
in Tovama Prefecture
Toshiaki Shiuchi & Tadashi Kanemoto: Chromosome Numbers of Plants

Cultivated in the Botanic Gardens of Toyama (2)----rrerrrrrrremeeeeemmreeeennes

ARG - e b Bl R SR T v A O B0 KB 2)

EH Cao-EN B NSRBI AS A Fa s OERBROHIE e

Megumi Yoshida & Minoru Yoshida: Vegetations as Habitats of Japanese Prar-
migan, Lagopus mutus japonicus, at Murodou-daira on Mts. Tateyama

KEREW] ~ BERE TK B 7 10 F FEE (5] creemerreeeerrie e irne e,

Takaaki Oohara & Makoto Hashiva: Materials for the Flora of Toyama |5

.................. =

.................. 2]

.................. 37

53



All inquiries concerning the Bulletin of the Botanic
Gardens of Toyama should be addressed to the Editor:
Syo Kurokawa

Botanic Gardens of Toyama

42 Kamkutsuwada, Fuchu-machi, Nei-gun,

Toyama 939-2713. JAPAN

B REH RS F6 &

% 1T H 134 3 A28H
it e FEST wR s RmE R OBIOGE
T939-2713 & LLE i O Fl g o T b A% 42
% fr Br MHEIEN T8 &RkD AT
T939-2713 &1L FL AR BT b A2
E R A BILA A FHASH
T939-8585 EIIIKIE23-1




	研報6151
	研報6-2152

