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Phyllotaxis of Leaves and Bracts
of Musella lasiocarpa (Musaceae)

Tohru Ohmiya

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

Abstract : Phyllotaxis of leaves and bracts was observed on Musellu lasiocarpa. 2/5
phyllotaxis for foliage leaves, and 3/8 phyllotaxis for bracts were respectively indi-
cated. Transitive stage from the foliage leaf to the bract showed intermediate value

of phyllotaxis between 3/8 and 2/5.

Key words : phyllotaxis, Musella lasiocarpa
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Epidermal Microstructures of the Leaves of Sasa
(Poaceae; Bambusoideae) Collected in Murodo-daira, Mts. Tateyama

Kazuomi Takahashi

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

Abstract : The epidermal structures of the abaxial leaf surfaces of Sasa collected in
Murodo-daira, Mts. Tateyama, central Japan were observed by a scanning electron
microscope (SEM). The species examined were S. palmata (Marl.) Nakai, S.
kurilensis (Rupr.) Makino et Shibata and S. cernua Makino. In S. palmata the fine
projections of cuticle are mostly rod-shaped. On the other hand, S. kurilensis has
warty projections. In S. palmata the fine projections around stomata are elongated
and bury the stomata, whereas those of S. kurilensis are not elongated. S. cernua
has rod-shaped projections around stomata as well as warty projections in the cen-

ter of intercostal zones.

Key words : epidermal microstructures, leafl, Mts. Tateyama, Sasa cernua, Sasa

kurilensis, Sasa palmata
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Table 1. Species of Sasa collected in Murodo-daira, Mts. Tateyama, central Japan.

species voucher specimen

sect. Sasa
S. palmata (Marl.) Nakai
sect. Macrochlamys

Yoshida & Takahashi, Aug. 8, 2000 (TYM5321)

S. kurilensis (Rupr.) Makino et Shibata  Yoshida & Takahashi, Aug. 8, 2000 (TYM5316)

S. cernua Makino

Nakata, Yoshida, Takahashi & Kato, Sep. 1, 2000 (TYM4768)

Ohmiya, Takahashi, Shiuchi and Kato, Aug. 24, 1999 (TYM5309)
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Fig. 1. Abaxial leal surlaces ol Sasa palmaia (TYMS321). A: abaxial surface
close to leaf margin. B: abaxial surface close to midrib, Am ; adpres-

sed microhairs. Fp: fine projections of cuticle. Pr: prickles. Si: silica
bodies. St: stomata. V: veinlets. Scale bar = 100 gm.

11
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ections of cuticle around

and fine proj

aces of Sasa

1g. 2. Abaxial leafl surf

F

TYM

(

C & D: S. kurilensis
5316). E & T+ S. cernua (TYMA768). G & H: S. cernua (TYMHB309).

).

TYM5321

(

A & B: S. palinala

tomata.

3

Arrowheads indicate stomata. Scale bars = 100um in A, C, E & G,

and 10gm in B, D, F & I
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Pollen Morphology of Three Varieties of Aucuba japonica

Toshiaki Shiuchi

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

Abstract : The shape and size of pollen grains of three varieties of Aucuba japonica,
i.e. var. japonica, var. borealis and var. ovoidea, in Japan were investigated with scan-
ning electron microscope (SEM). The pollen grains of all varieties were 3-colporate,
prolate and pilate. They were larger in A. japonica var. japonica and var. borealis
(2n=32) than in var. oveidea (2n=16). It seems that the pollen size is correlated with
ploidy level in three Japanese varieties of Aucuba.

Key words : Aucuba japonica, micrographs, ploidy level, pollen grains, SEM

The three varieties of Aucuba japonica Thunb.,, i.e. var. japonica, var. borealis Miyabe
et Kudo and var. ovoidea Koidz. are all evergreen dioecious shrubs and are endemic to
Japan. They have different distribution in Japan: var. japonica is distributed in the Paci-
fic side of Honshu and eastern Shikoku, var. borealis Miyabe et Kudo is found only in
Hokkaido and the Japan sea side of Honshu and var. ovoidea Koidz. occurs in western
Honshu, southern Shikoku, Kyushu and Ryukyu (Kurosawa 1971, 1976; Noshiro 1999).
These varieties are generally said to be distinguished as follows; var. japonica by the
broader and glabrescent leaves and more or less sparsely hairy inflorescences, var. borealis
Miyabe et Kudo by the ascending stems, smaller leaves and densely hairy young buds
and inflorescences and var. ovoidea Koidz. by the very broad glabrous leaves and pubes-
cent inflorescences with short appressed hairs. The chromosome numbers of these
three varieties have been reported to be 2n=232 for var. japonica and var. borealis and
2n=16 for var. ovoidea (Sugiura 1927; Meurman 1929; Sinto 1929; Funabiki 1958;
Viinikka 1970; Kurosawa 1971, 1976, 1979, 1981).

The pollen size of the genus Aucuba has been studied by Kurosawa (1971), who pointed
out to be similar in all taxa. On the other hand, the pollen micrographs of A. japonica
var. japonica was reported by Iwanami (1980) by using scanning electron microscope
and Nakamura (1980) using light microscope.

In the present paper, the results of observation on pollen morphology of three varieties
of Aucuba will be reported and the relationship between the size of pollen grains and
the ploidy of the plants will be discussed.
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Materials and Methods

For scanning electron microscope observation, pollens were collected from dried
specimens as well as from flowering plant cultivated in Botanic Gardens of Toyama,
but germinating pollens were excluded. They were dried and coated with gold-palladium
in a JEOL JFC-1100E ion sputtering device. Micrographs were taken with JEOL JSM-
T20 scanning electron microscope and the polar axis (PA) and the equatorial axis (EA)
were measured in twenty pollen grains per individual. The shape of pollen grains was
observed in the equatorial view and described below following Erdtman’s (1952) ter-
minology. The chromosome numbers were counted in fresh materials. The plant mate-
rials were identified following Noshiro (1999). The origin of plant material is shown
in Table 1.

Results

The results of observations on the pollen and chromosome number are brieflly de-
scribed below. Pollen grains were 3-colporate, prolate and pilate in all varieties (Figs.
1—6). The mean P/E ratio (polar length / equatorial length) was calculated from their
whole measurement values. The chromosome number and the size of pollen grains are
shown in Table 1 and Table 2.

a. Aucuba japonica Thunb. var. japonica

Polar axis 47— (52.7) —56 ym, equatorial axis 31— (35.3) —41 s, prolate (P/E
ratio: 1.50). Pollen grains were largest in both polar and equatorial length among three
varieties investigated (Fig. 7). Chromosome number was 2n=32 (tetraploid).

Table. 1. Original localities and chromosome numbers of three varictics of Aucuba.

Taxon Locality Chromosome  Collection

number number
A. japonica var. japonica Tokushima Prefecture, Ikawa-cho. alt.20m. 2n=32 STI-3~5
A. japonica var. borealis  Toyama Prefecture, Toga-mura. alt.1100m. 2n=32 TGA-1~6
A. japonica var. ovoidea  Kochi Prefecture, Sakawa-cho. alt.30m. 2n=16 SKS-3,7,8

Table. 2. Polar axis, equatorial axis and P/E ratio in three varieties of Aucuba.

Polar axis ( #m) Equatorial axis ( zm)
min__mean (SD.) max _min  mean (SD.) max
A. japonica var. japonica 47  527(%+2.08) 56 31 353(%1.99) 41 1.50
A. japonica var. bovealis 40  486(%326) 54 24 326(£321) 39 1.50
A. japonica var. ovoidea 35 43.1(+4.10) 51 21 281(£321) 39 1.54

Taxon P/E
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[Figs. 1-6. SEM micrographs of pollen grains. 1, 2. Aucuba japonica var. japo-
nica. 3, 4. A. japonica var. borealis. 5, 0. A. japonica var. ovoidea. 1,
3, 5 polar view; 2, 4, 6: equatorial view. Scale bar = 20 zm.

b. Aucuba japonica Thunb. var. borealis Mivabe et Kudo

Polar axis 40— (48.6) —54 pm, equatorial axis 24— (32.6) —39 m, prolate (P/E ratio:
1.50). The pollen size was slightly smaller than in var. japonica (Fig. 7). The chromosome
number 2n=32 was observed as in var. japonica.
c. Aucuba japonica Thunb. var. oveidea Koidz.

Polar axis 35— (43.1) —51 um, equatorial axis 21— (28.1) —39 zm, prolate (P/E ratio:
1.54). Pollen grains were smallest in polar axis and equatorial axis. The chromosome
number was 2n=16 (diploid).
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Fig. 7. The length of polar axis and equatorial axis in three
Japanese varieties of Aucuba. Each of vertical bar
represents from max to min values and boxes are S.D.

Discussion

The pollen grains of three varieties of Aucuba japonica were very similar each other,
being 3-colporate, prolate and pilate. Kurosawa (1971) suggested the pollen size of the
genus Aucuba including Japanese three varieties was almost the same excepting A. hyma-
laica, which had slightly smaller pollen grains. However, pollen grains of var. ovoidea
(2n=16) were apparently smaller than those of var. japonica and var. borealis (both
2n=32). Pollen size related to the ploidy has been demonstrated in Taraxacum by Morita
(1976), in Rodogersia by Akiyama et al (1990) and in Deutzia by Niu & Ohba (2001).
Thus, a Japanese Aucuba could be added as another example, in which the pollen size
is related to the ploidy.

[ express my sincere thanks to Dr. S. Kurokawa, the director of the Botanic Gardens
of Toyama for critical reading of manuscript.
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Chromosome Number of Lecanthus peduncularis
(Urticaceae) of Japan

Tadashi Kanemoto

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

Abstract : Chromosome number of Lecanthus peduncularis collected in Kyusyu, Japan
was counted to be 2n=24 in this study. The genus Lecanthus represented by L.
peduncularis is considered to have a closer relation to the genus Pilea rather than to
Elatostema concerning chromosome number.

Key words: chromosome number, Lecanthus peduncularis, Urticaceae.

According to Wang & Chen (1995), the genus Lecanthus belonging to the Urticaceae
is a small genus comprising three species distributed in tropical and subtropical areas
of southeastern Asia and eastern Africa. However, Huang (1996) considered the
genus to be monophyletic and recognized Lecanthus peduncularis (Wall. ex Royle)
Wedd. is the only species of the genus.

In 1990, L. peduncularis was reported for the first time from Japan by Dr. Hatusima
(1992) on the basis of a collection at Kumamoto Pref. by Mr. Furuse. It occurs also
in the central mountains of Kyushu district such as Kumamoto, Miyazaki and Oita
Prefs. (Hatusima 1992; Minamitani 2000). In 1995, the author had a chance to collect
some living plants of the species in Kumamoto Pref. Lecanthus peduncularis has a
similar inflorescence as in Elatostema and has a similar leaf arrangement as in Pilea
as suggested by Liu & Hung (1976). On the other hand, it has some morphological
features such as discoid receptacles and opposite leaves common to both of Elafoste-
ma and Pilea. Thus, it is considered to be important taxon for elucidating taxonomic
relationship between Elalostema and Pilea.

In Lecanthus two different chromosome numbers have been reported; 2n=24 in
plants collected in northern Himalaya by Sharma (1961, as L. wallichii and L. wightii)
and Gajapathy (1962, as L. wightii), and 2n=26 in plants from Kashmir by Khatoon
& Ali (1991). The aims of this study are to clarify the chromosome number of Japanese
L. peduncularis and to consider generic relationships among the genera of the Urti-
caceae.
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Fig. 1. Lecanthus peduncularis. A: habit. B: somatic metaphase chromosomes, 2n=24.
Scale bars of A and B indicate lem and 2 #m, respectively.

Material and Methods

Five individuals of L. peduncularis collected in Soyou-cho, Kumamoto Prel. were
used for the present study (Fig. 1A). They were cultivated in pods in the Botanic
Gardens of Toyama (BGT). Somatic chromosomes were observed in meristematic
cells of root tips. Fresh root tips of bmm long were fixed in a 3:1 mixture of 99.5%
ethanol and glacial acetic acid for one night after pretreating in (.002M 8-hydroxy-
quinoline solution for 8 hr at 20°C. The root tips were macerated in 1IN HCI at 60°C
for 10 sec, and the meristematic region of root tip was stained with 1% aceto-orcein.
The chromosome preparation was made by squashing method. Taxonomic treatment
of this taxon followed Wang & Chen (1995).

Results and Discussion

Chromosomes were counted to be 20=24 at mitotic metaphase (Fig. 1B) in L. pedun-
cularis. The 2Zn=24 chromosomes showed gradual size variation ranging 0.6-1.1 zem.
Most of them were found unclear in centromeric position, although several larger
chromosomes with centromeres at subterocentric or terocentric.

The present count of 2n=24 for L. peduncularis agreed with those of Sharma
(1961, as L. walichii and L. wightii) and of Gajapathy (1962, as L. wightii). However,
the chromosome number 2n=26 has been observed in non of the individuals ol L.
peduncularis collected in Japan, even though Khatoon & Ali (1991) reported it. The
result of the present study indicates that the hasic chromosome number of Lecanthus
is x=12 as reported by Wang & Chen (1995) and L. peduncularis is considered to
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be diploid. Previous reports in chromosome number of the Urticaceae (e. g., Fedorov
1974; Goldblatt 1981; 1984; Kumar & Subramanian 1986; Goldblatt & Johnson 1991,
1994; Kanemoto 1998, 1999) indicated 2n=24 was common in the genus Pilea and 2n
=26 in Elatostema. So [or as observed in the present study, the basic chromosome
number of Lecanthus, x=12, may be indicative of a closer relation to Pilea rather than
Elatostema.

[ wish to express my cordial thanks Dr. Naohiro Naruhashi, Professor of Toyama
Univ., for critical reading of the manuscript. I thank Dr. Syo Kurokawa, the director,
and Dr. Masashi Nakata of the BGT, for their kind and valuable advices.
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Chromosome Number of Elatostema obtusum
var. trilobulatum (Urticaceae)

Tadashi Kanemoto
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42 Kamikutsuwada. Fuchu-machi, Nei-gun, Toyama 939-2713, Japan

Abstract : Chromosomes number of Elatostema obtusum var. trilobulatum was
determined to be 2n=26 for the first time. As the basic chromosome number was
reported to be x=13 for the genus Elalosiema, this taxon is considered to be diploid.

Key words : chromosome number, Elatostema obtusum var. trilobulalum, sect. Laevi-
sperma, Urticaceae.

Elatostema belonging to the Urticaceae comprises about 350 species, most species of
the genus are distributed in tropical and subtropical regions, with a range extention to
temperate Asia (Wang & Chen 1995). Elatostema medogense W.T. Wang, E. oblusum
Wedd., E. obtusum Wedd. var. trilobulatum, (Hayata) W.T. Wang, E. suzukii Yamazaki
and E. oshimense (Hatus.) Yamazaki are morphologically distinct among members of the
genus Flatoslema being characterized by having small leaves with few serrations and a
few flowers on an inflorescence and they form the section Laevisperma (Yamazaki 1972;
Wang & Chen 1995). The five taxa are geographically isolated [rom each other; E. medogense
and E. obtusum are distributed in southern China, while E. obtusum var. {rilobulatum, E.
suzukii and E. oshimense are endemic to Taiwan, Okinawa and Amami-oshima, respectively
(Hatusima 1967, 1975: Yamazaki 1972; Wang & Chen 1995). Yamazaki (1972) assumed
that all taxa of the section Laevisperma might be derived from a common progenitor.
Among them, chromosome number has been reported for E. suzukii and E. oshimense
(Kanemoto & Yokota 1998; Yamashiro et al. 2000), but has not been reported for remain-
ing three taxa. This study reports chromosome number of E. oblusum var. trilobulatum
collected in Taiwan.

Material and Methods

Five individuals of E. obtusum var. trilobulatum collected in northwestern Taiwan
(Guanwu, Taian Xiang, Miaoli Xian, alt. 2,000m) were used for the present study (Fig.
1A). They were cultivated in pods in the Botanic Gardens of Toyama. The method
of chromosome preparation is the same as reported in another study of Kanemoto in
this Bulletin. Taxonomic treatments followed Wang & Chen (1995). Voucher specimens
were deposited in the herbarium of the Botanic Gardens of Toyama (TYM).
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Fig. 1. Elatostema oblusum var. trilobulatum. A: habit, B: somatic chromosomes at
metaphase, 2Zn=26. Arrowheads show satellites. Scale bars of A and B indi-
cate lem and 1 pm, respectively.

Results and Discussion

The chromosomes were counted to be 2n=26 at mitotic metaphase of E. obtuswm var.
trilobulatwm (Fig. 1B). This is the first report for the taxon. The 2n=26 chromosomes
showed gradual size variation ranging 0.7—1.0 #m. Among the 2n=26 chromosomes,
two chromosomes had satellites (Fig. 1B). Centromeric position of the chromosomes
could not be determined.

Kanemoto & Yokota (1998) reported chromosome number 2n=26, diploid, for two
taxa of the section Laevisperma, E. suzukii from Okinawa Isl. and E. oshimense from
Amami-oshima. Later, Yamashiro et al. (2000) observed that E. suzukii has chromo-
some numbers varying as 2n=16, 38, 39 and 52, these numbers are considered to be
hypotriploid, triploid and tetraploid, respectively,

Hatusima (1967) reported that two morphological types are existed in E. oshimense
with respect to leal margin, ‘entire type’ and ‘serrated type’. On the other hands, E. obfu-
sum var. trilobulatum used in this study resembles very much the ‘serrated type’ of L.
oshimense (Fig. 1A). The plant material of E. oshimense used for the previous study
(Kanemoto & Yokota 1998) corresponded to the 'serrated type’ of the species and the
habits and the chromosome number of the these two taxa are certainly similar. Thus, they
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might be considered to be conspecific. However, the sizes of the chromosomes are quite
different. The chromosomes varies 2.0—4.0 #m in size in E. oshimense (Kanemoto &
Yokota 1998), while they varies 0.7—1.0 ym in E. obtuswm var. trilobulatum. The dif-
ferences in methods, e.g., pretreatment time, kind of fixative, fixation time, etc., which
known to affect the size of chromosomes, do exist between the two observations. There-
fore, the chromosomes of E. oshimense of the ‘serrated type’ were reexamined follow-
ing the same methods used in this study and found to vary 20—4.0 zm in size. Thus,
the size difference of chromosomes observed in these two taxa is not affected by differ-
ence of treatments but seems to be proper to each taxa. Taxa belonging to the section
Laevisperma have many common morphological features, such as small leaves with few
serrations and a few flowers per inflorescence and in particular E. oblusum var. trilo-
bulatum is regarded similar to the serrate type of E. oshimense. However, the difference
of chromosome length can be regarded as one of the important features in distinguishing
E. obtusum var. irilobulatum and E. oshimense.

I wish to express my gratitude to Dr. Naohiro Naruhashi, Toyama University for
providing the material used in this study and his critical reading of the manuscript. I
thank Dr. Syo Kurokawa, the director, and Dr. Masashi Nakata of the Botanic Gardens
of Toyama, for their kind and valuable advices.
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Triploid of Camellia japonica var. intermedia
—Chromosome Number Report of a Camellia Tree Called
*Maruyama-no-oo-yukibata-tsubaki”, a Precious Natural Product
of the Inokuchi Village, Toyama Prefecture, with Some Field Studies.

Masashi Nakata" & Michihito Ohta®
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Z)Toyama Science Museum,
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Abstract : A Camellia tree called “Maruyama-no-oo-yukibata-tsubaki” (Camellia
japonica var. intermedia), a precious natural product of the Inokuchi Village, Toyama
Prefecture, was determined to be triploid, 2n=45. Triploid of Camellia japonica var.
intermedia was also found in some populations in the mountain area of Toyama and
Fukui Prefectures.

Key words : Camellia japonica var. intermedia, chromosome number, Hokuriku dis-

trict, Inokuchi Village, triploid
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A Coloniozation from Mother Trees of Pinus densiflora Planted
in the Botanic Gardens of Toyama

Toshiyuki Yamashita

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

Abstract : In the Botanic Gardens of Toyama, various tree species have been intro-
duced and planted since 1992. The presence of scedlings originated from planted
mother trees of Pinus densiflora Siebold et Zucc., was first noticed in the gardens
in 1997. Size and location of these saplings (above 5lem in height) and seedlings were
investigated in November 2001. Total number of P. densiflora saplings was 261 in
a quadrat (30mX12m), and the average height was 117cm. The number of seedlings,
however, it was 629, most of which were assumed 2 or 3 years old seedlings in a
subquadrat (12mX12m) within the quadrat. The density of saplings was higher
at the westside of the quadrat and the seedlings were located in the northside of
mother trees. It seemed that the establishment of these seedlings and saplings were
affected by seeds dispersed by the south wind, and by the location of microsites for
survival in the saplings.

Key words : establishment, microsite, Pinus densiflora, saplings, seedlings
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Fig. 1. Study site in the Botanic Gardens of Toyama. The quadrat (a) includes the subquadrat (b).
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Fig. 2. The density of Pinus densiflora saplings in the quadrat (a).
Solid circles show the location of mother trees.
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Fig. 4. lleight class of Pinus densiflora saplings (a) and seedlings (b).
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Photo.

Study site of Pinus densiflora in 1996 (upper) and in 2001 (lower).
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Notes on the Botanical Surveys in Yunnan Province, China
— Route and List of Dry Specimens Collected in 2001

Toshinari Godo", Yuanxue Lu®, Daike Tian? and Kaiyun Guan®

YBotanic Gardens of Toyama
42 Kamll\utsuwada [fuchu-machi, Nei-gun, Toyama 939-2713, Japan
z Kunmmg Botanic Gardens, Kunming Institute of Botany,
Chinese Academy ol Sciences,
Heilongtan, Kunming, Yunnan 650204, China

Abstract : As a joint study between Kunming Institute of Botany, Chinese Academy
of Sciences, China and the Botanic Gardens of Toyama, Japan, field surveys in Yun-
nan Province were carried out in June and July in 2001, The route of the surveys are
shown in Fig. 1. Through the surveys, the following plant groups were mainly
observed: Begonia and Gesneriaceae in the first trip (to Honghe and Wenshan on
June 1—10), Begonia, Gesneriaceae and Ottelia acuminata in the second trip (to
Xishuangbanna and Honghe on June 15—25) and Ollelia acuminata in the third
trip (to Lijiang and Dali on July 4 —10). The dry specimens collected through the
surveys are kept at KUN {original) and TYM (duplicates). The list of the specimens
is shown in Table 1.

Key words : botanical survey, Chinese plant, list ol dry specimen, Yunnan Province

EREILAE21°8" 5 529715 HF97°31°
26106711 OHERGHICMEL, vy
V=, TFA, REFLEBELTWS, HE
EHALIZIZRU9.2HTFHA— MV T, &
HEDNIIEE 1, 900mD@EEICH Y, —iE%
HMLTER)»REMTH A0 THEW, LI
Iz, ZEHEOERIERGKCVATTH L
CID76.4m A 56,740 m O HEH S (11 (FE4R)
T6.,000m L LOFENH N, REAT LB H
SEIGETH D, 0720, PENZHAT

B HZ & 72 516, 0008 % 2 5 FF
R ET L EOEREEFEIN TV S,
EWAIHALR U HERMPYE R EIFIEN S
ECHWX RIS L, BAE KEOHIYOIY
REES LTIHICEEL WIS TH S,

2 ol ORI A VS o [ R B R 'Wﬁ%ﬁ)f
At &R I St RE & RO —BR L
LTIz o7,

51 MMRAIE S 2 A 14 B & (Begonia) %
FAZ A 7 5 N T E (Gesneriaceae) T & & 3 R



46 Bull. Bot. Gard. Toyama No.7

Lijian b}

{
{ Dali ~
;{N/ ~ - N
A . =
§ Kunming ;2
) /o <f~
o - Yuxn’_: -«.1
(\‘ / : R WASWe
: P j Tanshan 5
Y uanjlang °
1 - Shiping ,‘. )uchuo o~
e Puer r “Mojiang Mengzi
54 Wenshan lllp()
P Simao @ r\::lngblan fouan
Q4 m\/ﬂM
// ‘ (] Puw;‘nf~w/ \\/
S H Hekou
\
Jiighong ‘ . Megglun
\_ _‘\glengla —
- 0 100 km

Fig. 1. Main routes and observation sites of botanical surveys in Yunnan Province in 2001.

First trip
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Rir o 72(Figs. 1,2). a7 H 4 FYIET
I& B. versicolor Irmsch, (Fig. 2-2). B. cathayana
Hemsl. (Figs. 2-3,4). B. guilingingensis S. 1.
Huang et Shui (Fig. 2-5), 20004F (2 B4
WFERD 7 NV — 712 & ) R SN (Fig.

2-6) L ENHRENT, A7 Y NIRRT
Rhobdothamnopsis chinensis (Franch.) Hand.-
Mazz. var. cinensis (Fig. 2-7). Hemiboeopsis
longisepala (H. W.Li) W.T. Wang (Fig. 2-8)

. Second trip ---------- .

Third trip — — —.
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272 (Figs. 1,3)s a7 h 4 Fylg ClaEkiis
D a7 h A F7(B. grandis Dry., Figs. 3-1, 2)
L ENHEEEES NS, AT 7 /3NaBTIE Paraboea
riufescens (Franch.) B. L. Burtt (Fig. 3-3) %
EWHER STz MRALIL B T T
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Fig. 2. Photographs taken in the first trip. 2-1) Member of the [lirst trip. 2-2) Various leaf
types of Begonia versicolor Irmsch. in Pingbian, 2-3) Field research of a native place of
B. cathayana Hemsl. in Pingbian. 2-4) B. cathayarna Hemsl. in Pingbian. 2-5) B. guilin-
gingensis S.H. Huang et Shui. 2-6) A new species of Begonia descoverd in 2000. 2-7)

Rhobdothamnopsis chinensis (Franch.) Hand.-Mazz. var. cinensis in Malipo. 2-8) Hemi-

boeopsis longisepala (H. W.Li) W.T.Wang in Malipo.
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Fig. 3. Photographs taken in the second trip. 3-1) Habitat of Begonic grandis in Simao. 3-2). B.
grandis Dry. in Simao. 3-3) Paraboea rufescens in Mengla. 3-4) Sterculia lanceolate Cav.
in Mengla. 3-5) Canopy for ohservation of tropical forest in Mengla. 3-6) Tropical
forest in Mengla. 3-7) Trenia asiatica .. 3-8) At Shiping where Ottelia acuminata
(Gagnep.) Dandy could not found.
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Fig. 4. Pholographs taken in the third trip. 4-1) Lijian City and Mt. Xilongxue Shan. 4-2) Of
tetia acuminata (Gagnep.) Dandy in Lijian. 4-3) O. acuminate (Gagnep.) Dandy in Heqing.
4-4) O, aeuminata (Gagnep.) Dandy sold in market in Dali. 4-5) Corallodiscus bullatus B.
L. Burtt in Heqing. 4-6) Clematis chrysocoma Franch. in Lijian. 4-7) Primula aurantiaca
W. W.Sm. et Forrest and P. poissonii Franch, in Lijian. 4-8) P. palyneura Franch. in Li-

jian.
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Materials for the Flora of Toyama (6)
Takaaki Oohara"’ & Suekichi TakagiZ)

D Botanic Gardens of Toyama,
42 Kamll\utsuwada Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
234810 Horioka, Shinminato City, Toyama 933-0223, Japan

Abstract : Through our recent field and herbarium surveys, seventeen taxa are
newly recorded as members of the flora of Toyama Prefecture. They are Agrostis
avenacea, A. dimorpholemma, Bromus commutatus, Leptochloa fusca, L. uninervia,
Paspalum dilatatum, Poa compressa, Carex brachyglossa, C. scabrifolia, Cyperus
esculentus, Clematis apiifolia var. biternata, Lepidium latifolium, Malva parviflora,
Verbena litoralis, Mentha suaveolens, Solanum ptycanthum and Rudbeckia triloba.
Specimens cited in this paper are preserved mainly in the herbarium of Botanic
Gardens of Toyama (TYM), the herbarium of Toyama Science Museum (TOYA),
or Makino Herbarium of Tokyo Metropolitan University (MAK).

Key words : flora, new records, Toyama, vascular plants

BNRO70 W35 LM LTI, & b, Z2ORNEEOEAIPRESA T L
Y Y b (ﬁBﬂti?)‘ 1983) 23 b , F Dk, WoT2hY, N X AR Agrostis dimorpholemma
KE(1996) Lo b, wobBmshs Ohwi DAL R bt >~ ¥ — AR
?L!Tbm‘?ﬂﬂ;nfgf o bbtf(*F 2B To, WAFE & 58 S A7 BEAR A0 & LTV 7z
#111(1999) . AH (2000, 2001) %2544 (1999, REETHIH LA, L LARVIRY
2000), KJE (2000, 2001) & &2k b, Jg1k B LWL A e A B A (TY M) I &
TEBEESUHR ORI TV S TW5h,

DB TH 5, 1. F2H41XBK Agrostis avenacea]. F.

A, &Ik E LTt T 51754 Gmel. 1 4%}

B, WTFRLEINRIZBT A EF O AHNIA LT =TT HLHEFT, K
THICRBE SN TV EVWSEDTH L, ZDH (1988) M BN IRZALcb D% kL
DIFEAEDGERIEINREOEAE £ TR IRRER A 1995 5 MR A 1998)
P 5 EF I #Ebt > & — AR WL (R - /By 1993) 4 &5 & i3

(TOYA) R, USRI KA EA AR (MAK) T d, W OEHEES & UEZFwﬁHHJiy
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5 OWEHL L VAT, FGTER . KPP EEA S
(X 1990 IR IR/ ETT THREE S MR
(MAK 207498) 253k S LT W72 Al E I
BTHEFALZLDEVTN S EX30mFERE
T, FOXEL IR SR EVIEF Y
B TH o 72 AN ELERTINEL LT,
K (1999) S BILE A THOETF @ Lo
X HEK A, scabra Willd, ¥ B D3, 45,
WIL7: b DSMEREICMEL B E, Ry
HNhbLEOBMNHLI LN, KFEEH
ELT, GMAEFEMELA 2 AFIEEVI
#55 knifE 2o BN O TH 1 | BIAKE
B ATHHED PR TH 72, W
NOPF T HEBEII L i h CHERE
LBIFTH Y, SHAKRICT S THEN TR
BICEFHFILATAITRELEZ 65,

BEEAR | AR P ITERIE @)
W0, AJEREE, 2000. 6.1 (TYM 6676) |
I LR R TR JRL ) 79 T 1, AR
Ked, 2000. 6.4 (TYM 6677) ; ki b
WTA5 60 fhom )1 im0 g, AT FERH, 2000.
7.9 (TYM 6678) ; B Ml T ¥ K5 ilom
JIVG AT g, KR BB, 2000. 6 .15(TYM
6679).

2. NFTXHFK Agrostis dimorpholemma

Ohwi 1 &%}

A 19304 (BN ILFERAT TRV S
N7 ZSMERE & & N B % 4E & (Ohwi 1941)
T AL CRY 2001), SR (HEA 1995;
ANFRIZ A 1998) ., TL B CRTI 4R 1999) 7% &
BHH HEED D BITA, ERERSL KT
A IE T I (MAK 281058), #F fR 1
(MAK 303443) s DERDPYUE E N TV B &
L, BIETRERMIZERDSTLEY > TWwa K
3 TH5HEINE OB T, BIFER (F
H1997) 2 SREN D B, S NE LK Tl
HLbor IS EIS0enfEET, —R
L7z 2 AR5 74 A gigantea Roth 12 &
b DTH o725, HIEHEIREEF T, —
TEFMIIB T 0N L EEo/NESRET 5

HEPHBEI LA, KELlEE L. 4M
HH BRSPS o BT RN S W
BETH), YOV XA7HFLa XY TIAY
FHHMDOERTH 720 WEFUT S %2
272, /2. BRIt v & — R
K SN TV B X I FEOEREHEL -
EZAH, N ZHREEE SNIERI LD
S72hS, AR AT ERESNIERDOPIC
AL EZONSENTTEDER(TOYA
30929) ARV & 7z,

BEREAR R HHERE, SR - KR
H4, 2001. 6 .10. (TYM 6680) ; &EIldilli& 7
73 —s8—27, KHEA, 1989. 7 .14(TOYA
30929).

3. A5 F v bF Bromus commutatus

Schrad. 1 ##

AEEI -y NG HTH—FRHT, H
AKEWTORANHESNTEY ., BILED
B T RIS (N 1987) (R (1R
L RE B SE 4 1998 5 ) 1989), P
(FH 197 DB H B D, £hiFEL N
bOTIHRVE)THD, SEEINETIE,
WrRifed 7 r T CHEF # MR LI, £0
A BASHTD 2 7t &b < 6 Finidailiny
DEWHATH o7z, FEICE P bDEL
Tld, #F A7 F ¥ B secalinus L. B &
PAX X/ Fx X B japonicus Thunb. HIEE
CEAD»SHE SN TWD (KMIEH 1983)
B AR WIE L72b D EREAVNMEL D
L, AMEBIIE 2 U2"h DR, RS
4R THLTHAMICE S AT RV, ¥
SN T 2HREDITAET S 2 L KO
NHBEIEDH, KEELFELL, 4N
L72b oo KA E L30—50em & /NBITRRL

TH/MEN DDl £ T TH o725, Al
HIETER S TRE SR MFEETE LS
1 miE {AGET B KR OMEET, AR/ NE
AWV RROIZBICEDTH o7z, WTh
DEMTEIMAEEE L L R, FHRESIC
EHFMEFITE I ENTFHESRS,
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BEER RBHE R TEN R
M, AEPFEH, 2000. 6 .18. (TYM 6681)
I B R TSN T A,
FeRE, 2001.6.5.(TYM 6682) ; & #him
R TR B s ) P AT )i, RRURE R, 2000,
6 .14. (TYM 6683) ; i B imP IR E i
PG 5 B, AEFEERE, 2000. 5 .25.
(TYM 6684) ; tE @R IF o I35 5 #m@ )| 7
BB, KRB EEMH, 2001. 6.4 . (TYM
6685) ; Hn B HE I AP RT R S Ham TG 5 0]
o RIEFERS, 2001. 6 .1.(TYM 6686) ; &
Wi S w15, Ei%ﬁ-k@
BeRT, 2001, 6 .11. (TYM 6887) ; G ACEE/
%Wﬁ%ﬁ:%%%hﬁwm%%ﬁﬁu,ﬁ
KFEH, 2001. 1. (TYM 6688) ; &7
A2 %KLhAMrm FEBED, 2001.
6.8 (TYM 6689).

4. N HY Leptochioa fusca (L.) Kunth A

A F

FEET T, I—0wst, TT) A0
wAbEREICOMT A - EET, HARTIE

IR Z R (6) 61

TemE I A% 1995) - AR (R4 1984) - K
BT OB RE D £ BeMEM AR R 25 2000a) -
i 0 U (4R ) I o 2 AR T 9 2 1975) -
MIZENEL (FF 1988) 4 &~V b T e
F ey éﬂbe‘mm‘®ﬁMiM££U
HAE A 5 O E LA LN, BILE
i3, FEOTEHY L chinensis (L.) Nees 75‘
RESEE 23 S T B (U 2001) 7%, 4
EAEEE L 72 b O3 /MIZ R S 4 mmbll ETHHE
FEDICHRIZ 4 DOFREH D D T & OFEM % T
L. AfEEE LA, $EEFT#MEL:
T\ AR O ST T HEATHEAT S L AHEE T
0, REAGYE I ATy

A 7 M Spergularia bocconii (Scheele) Asch. et
Graehn. RF I H ¥ T A4 Atriplex pmatmm
Boucher ex DC. A%, ¥R ASEA 7284312
INTIXH, %h%ﬂaﬁ’“kﬁﬁ%%ﬁ
Bl TR BEs N/ (Fig. 1), MEAEE

T CUEHETAT > T Th L A%, KiE
DLEFIEHR SN ATl b
T, SRR E DT R S L7z oo 13 Bk

Fig. 1. Habit of Leptochloa fusca in Shinminato City, Toyama Preflecture.
{(July 23, 2001)
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Irig. 2. A part of inflorescences of Leplochioa
uninervia in Toyama Prefecture (TYM
6691). Scale indicates lem.

RV,

ZEER . HERWIEEN R, &

A*ﬁf , 2001.7.23. (TYM 6690).

5. Zt€TF7EHY Leptochioa uninervia (C.
Presl) Hitche. et Chase 4 # 7%}
AFEELT A7) MG T B EFERT, BAH

ML (R4 1982) ThgRE S LT Lk, &N (FR

1988), LR (51 - AN 1995) 20 6 His &

NTWHITAET, BRTIEEE v o

DL THE. BINEOEEHINE LR

s O IE v A IE IR THREL

hOE—RLEEZAS, FROATHYD

EF OB O TH o725, FHE

FEIEE S 3mmbl F TR 4 D OFEHESTeR

AHETHL Z e bEEEFMELZ (Fig.

2) MEFR S NG ko~ v o4

T {BAUHBHTHL, HFl- &

(1895) A5k~ T 5 [ IR T OB & FEE,

N YIEE A EOBEIREL T 5
Wikt -7,

BEEAR ﬂ%’?fﬁ‘f@ﬁﬁm R,
AR, 2001.8.10. (TYM 6691).
6. YYRXASETI Paspalum dilatatwm

Poir. 1 FF}

KEIE 7 A A G mTALERERT, H
RTIRAMNUEOEWmA S HESNATBY,
B LR o B b T VR (R, 1983 5 /s
H1987), REFR (B 1984), ICEIRSER
Hi A (7 B v S5 A A W OB PSR 25 1987)
WCRLEAH B, & CICIERIEERLTT TIEAE
EDALA ) e L% LOSBNTEFEL
FTwad bw) flmlasd b (k8 IR &5k
LY ENYES 1987) SAETEIIRAT
IARE O L TCIZA XA/ B P thun-
bergii Kunth ex Steud. (FHIZA> 1983) & F
7 TAX A VI P distichum L. var. in-
dutwm Sinners (FJE 1997 5 A M 1997) 2340
LRTWAHY, SEFLRTRVHEALZD
DiE, FUHEFELIWTEN VI &, (LR
BB LeeEATAL L, AHEES
SmBl ETHRICHEEN S O Limld s
CEEMEERL, AFEEEE L, SEEFE %
TERE L 7= 3pid ol 2 Fd &[] s i s
By THh 72, BERIZL o7,

ZHEEAR O ENEEN T, 5
AFHE, 2001.9.8.(TYM 6692).
7. A4 FITVFF Poa compressa L. A Ff

AKEEI -2y G ATAEEET, H
REMTOBANHREENTEL, BILE®
hFhﬂTﬂTWW%*&mw)ﬂ%Eﬁ&
- AR 1986), B (AH 1997) 2650
mﬁ%éoamam*fﬁﬁbtﬁwd‘ﬁ
VIRZED R E L BREFLIRFETHALHI L,
R EECEYT 52 L4 0K (Fig. 3)
ZHERR L. ARfEE |_JIE L7z SEIAEFE % R
L 7z 35l i N AT g O IR ZE R N T d
W, % Zovsia japonica Steud. X 7 A Jun-
cus tenuis Willden. % K2 LITEF L T i
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IR 7 0 4 (6) 63

Fig. 3. Poa compressa collected in Fuchu
Town, Toyama Prefecture (TYM
6693). Scale indicates Sem.

7, BEEEE VL0 TR L7z,
ZEBER IR EIRRITE B a7
i, AEREE, 2001, 6 .23(TYM 6693).
8. 7ADBHIALHNY Carex brachyglossa
Mack. %Y1 74§
FHEIT A ) A IGHT HEFELT, B
1(1992) Az BNIEHIZBA LD OF
MEL-OFBRIIBIIZHEDORETH
be TORFRICIEAREL C vulpinoidea Michx.
(2T LALZAY, BRIL(2000) (X2 iR 4
BECRVWHSNAFHTNAT AN AITLAY
I OFEH TN T, XELX C brachyglossa
Mack. IZE0H TV 2, A EIF IR THERE L 7
boIE—RLAEZA, 33LHY C neuro-
caroa Maxim. % 3 /R0 A4 C. albata Boott
AEbELLNDTHo720(Fig. 4), WIER
AR CE, EREV L, TEOEWOEE
IZEEE LD D EO R EZ LD

Fig. 4. Inflorescences of Carex brachyglossa
collected in Shinminato City, Toyama
Prefecture (TYM 6694). Scale indicates
lem,

BT AVHIaHYOIAN—-TIIETED
DEFIFIL, 2 5ICHRBEITES 3miEETIA
IMETHL I ERIFEAEOERIEL Y L4

WZEERMREL, AELFEE L, SHEF
TRERR L 2SR IR = A EEAT R
SN AT IR T S B AT oo S 0

GESTHN, EIALIAIIEELTESR
45 @ﬁfﬁﬁgz?é A1y

SHEA FTET N I, K
JEBE B - WK R, 2000, 6 .10. (TYM
6694) .

8. AT Y Carex scabrifolia Steud. 71 %7

1 7“4}%_‘1,

AREE O A (il ~ER) . SRS,
ENZM T A2LFERTHD ., BILUEOREID
WMTlE, ANNE(EE 1983 ; /hHr 1987), 8
FREL (50 1989) 2 HEEERATH S 1T, HAR
TR e TR R LU o F B AR & LT
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Fig. 5. Carex scabrifelia collected in Takaoka
City, Toyama Prefecture (TYM 6695).
Scale indicates 3em.

EIFb R T (R 1991), £EFLET
EFRMER LN, EBIES AL SR
LD BIIIE &g T, —H L7
EZA, RMoOESG ISy Y &
7% C. puwmila Thunb, ORKEMEE LT BbEL b
DTH -7z, FAAB0em L E &2 L A
THDLHOIZMA RRIEOTEISH RS
1) A O MEPE AN TV I T B SOk
W (Fig. 5) &R L, AFEE[FEE L, &Kfa
RO AT AN S ORI EE TS
L3N GEN 1958) 2%, T k) REREES
PRS2 &2 X DA L T Bz, iiEE
(Pl U BR B R R0 L AR PREE R 1996) 2 A
WF (B T 7 00 25 1 FR AR 22 B % 2000h) 7
E?T»‘:Ei%%@fﬁ@fiﬁﬁﬁi‘%éTL#ﬂ KHEFTn5
Wb &5, ALHEFIEVERIZB VT
*E AFEO A G2 L BRB RS T n»
A, AEEGE SR HERIZS T

LEFEEIER SN TED, HEOTEEIZH 2
RO Eo2THrEEZLNS,

ZEEAR . SR ARESZTH B9k
FISRERH, 2001, 6 .10. (TYM 6695).
10, 232370V Y Y Cyperus esculentus

L. A2 74 F

AR SR OB L RAFIIE 2T 5
BT, FRA(1989) A5 NIE, #HAE, &
%Elﬁlf-'"\@%c)\% AL L TR, fﬁ?* JIR (At

I+ BRI 2001) ICREERATH A 13, BEHRAT
7% BEFEEACHE IR TR (MAK 273437) %
IR (MAK 279821) THRAE & N7z AR ATIY
BEESNTWAE L&, Mm%l LAEAR
ZHWIZEALTWE LI THLH, SHEELE
THEERL 72 b DI E I 30~50enEELIZHE L
72 OT, N AT C ovolundus L. (2105 75,
ANEO 1L BB T/NEM I ED S S O
EERTERRL ., RFEEFE L7z, SEEF © i

RE L 7S AT DN~ A7 SR R HRER L A
P)I'&[”Jml‘ THLHH, KO EFEHT el
PHEAZZ LD EGTH -T2 HEDEZ
AR TS E D % E vt REOREH
D—DTH Y EWFETHLREFEL SN

TWHDERMFE LI Ehs, 4EOFEEC
EEPLELRMYO—2TH D

BRI RN EERE A, &
AR, 2001. 7 .25, (TYM 6696) ; Hrismh
M) fEde il b, ERGRE - RIE R,
2001. 8 .28. (TYM 6697).
M. TAFRBZ T I Clematis apiifolia DC. var,

biternata Makino. ¥ > K7 7 %}

AT N AN O B BT B N T T 1D
ﬁ\»ﬂj BHEESNLELERETH LD, R (5

1997) R LA IR (G 1992) % &b B R

ﬁ‘-ﬁ%ég IS ORI T, GIE
IR b B AE ) IF e 2 1994), I E (B IR
PR EE RS 1966) FHFIR (F1
H 1977) SRl a A, SHEINE TEE
ERERR L7z 2 AT E VUL OB N T RO
HHFHIEE S TH Y, EHT 2 H 3 HHETH



March 2002 KE - BB

Fig. 6. Clematis apiifolia var. biternata col-
lected in Toyama City, Toyama Pre-
fecture (TYM 6698). Scale indicates
Scm.

FHEFR LA L M2 L7 (Fig.

6) ML TH LR Y VI var. apiifo-
lia | muﬂm®$m\ﬂmgﬂ<ﬁﬁLf
BYH(KHEIZA 1983), BUdi#HFXbE>
— A (2 b SR OERDPINE S LTz
B, TR Y IMIIN A EEL LN AER
RO oz, Thoe bl L, &
GHEBEEATIESENZVEOTIERWE
Eobiihs, 4 EAEE MR LB & Ft
mﬁ FHERERTIEET AL RVWHB SR AT
REMEATEI VY

FHEAR .%mm%%$mau%%%%,
g - mAERT, 2001, 9 .13, (TYM
6698) ; MQWwa%Ff%mH sl
JOEFERH, 2001.10.24. (TYM 6699).
12. N4 FZF Lepidium latifolium L.
TT7 TR

AT KBS AT HSERT, ZE

R (AR 1961) THRERE S L CTUE, LBE
(AP 1964), BRI (R 1969) 7 &AFEE
HloLZAEZATRVHEEIRTVALO®D
REFLLVEND L ) TH D omm Rk
Ml 4 X OFH AR 5 MBI v, 4
DmM%TEMMéﬂK%@H\Ei#lm
MR EHE LD THY | EHEETH
HETHLI L, HE2mZEOAEDOHW
%ﬁ%iof%%%*%&f%*&&&@ﬁ
POFEEFE L. 4N TR
ToHETiE, AT _1ahké§ilf;Lﬂ1;ODw%
BT, JbEABEED A v —F Y
PIET NI LD L LR HENEERTTH
Lo MEEIIEHERE LB TH -7,
SERR L FAE NI F S BT 5
FRIGHE, RIEFER, 2001, 6 . 8. (TYM 6700).
13. IHXFHA Malva parvifiora L. 75 1
AR S — 0w ST ASERT, H
REHDPHEAFHRESNLTEY, LR
LMi@T@%%%ULL'Eﬂl%@#%
FLEREN TV, AEENE TRV SN
L DiE, BELHS0enBEEIIRE LB, RE
ELiiownitbOTH 7z, FIEOELE:
LT H 744 M pusilla Sm, B ILE
HTHREREN/ZE =T F A C. oneglecta
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Fig. 7. Inflorescences of Verbena litoralis
collected in Kosugi Town, Toyama
Prefecture (TYM 6703). Scale indi-
cates lcm,
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