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Gynodioecy in Cirsium microspicatum Nakai (Compositae)
Toshiaki Shiuchi

Botanic Gardens of Toyama,
42 kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: The gynodioecious condition of Cirsium microspicatum was confirmed in
natural populations. The plants had different two sex expressions, hermaphrodite and
female in natural populations. Floral characteristics of female plants were smaller in
size significantly than those of hermaphrodite without ovule size. The frequencies of
female plants varied from 11.8 to 41.7% in six natural populations. Cirsium
microspicatum found to be incompatibility in hermaphrodite and not to be apomixis
of female (male sterility).

Key words: Cirsium microspicatum, female, gynodioecy, hermaphrodite, sex

expression
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Table 1. Study site and number of plants examined.
g Number of plants
Study site examined
Jike Toyama-shi, Toyama Pref. 56
Nirehara Toyama-shi, Toyama Pref. 17
Inotani Toyama-shi, Toyama Pref. 34
Kagasawa | Toyama-shi, Toyama Pref. 68
Kagasawa 2 Toyama-shi, Toyama Pref. 103
Utsubo Hida-shi, Gifu Pref. 96
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Table 2.  Morphologial variations of hermaphrodite and ferale heads and
the number of florets per head of Cirsium microspicatum.

Character Hermaphrodite Female
[mean=+s.d.] [meanzts.d.]
head length (HL) 30.87+2.24 27.28+2.45*
head width (HW) 17.202.27 14.471+2.81*
involucre length (IL) 17.98+1.38 17.64+1.88
involucre width (IW) 6.46+0.66 6.621+0.87
number of florets 28.2+5.4 30.5%6.8

* Significant differences between hermaphrodite and female (ANOVA, p<0.01).
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Table 3. Morphologial variations of hermaphrodite and female florets of

Cirsium microspicatum.
Hermaphrodite Female
Character [meanpi s.d.] [mean+s.d.]
style length (SL) 25.74+2.06 21.82+1.69*
stigma length (SGL) 4.08+0.37 3.83+0.39*
pappus length (PL) 14.82+1.17 14.06+1.32%
ovary length (OL) 2.25+0.33 2.22+0.41
ovary width (OW) 0.97+0.14 0.99+0.16
floral tube length (FL) 18.69+1.35 17.04+1.49*
stamen length (SML) 13.19+1.25 10.38+1.28*
anther length (AL) 6.39+0.62 5.51+0.49*
filament length (FIL) 6.80+0.88 4.87+1.01*
stamen position (SP) 7.81+0.92 6.48+0.72*

* Significant differences between hermaphrodite and female (ANOVA, p<0.01).

Table 4. Frequencies of female plants in study sites of Cirsium

microspicatum.
Study site No. of No. of Frequency of  Total number

y Hermaphrodites  Females females (%) of plants
Jike 41 15 26.8 56
Nirehara 14 3 17.6 17
Inotani 26 8 23.5 34
Kagasawal 60 8 11.8 68
Kagasawa2 87 16 15.5 103
Utsubo 56 40 41.7 96

Table 5. Degree of self-incompatibility and apomixis in Cirsium

microspicatum.
. No.ofbagged No. of No.of  Fruitset per No. of plants
Sex expression  peqds florets fruit floret (%)  examined
Hermaphrodite 18 611 35 5.4 7

Female 10 363 0 0 5
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Community structure of Alnus formosana forests in Okinawa Island
Tadashi Kanemoto" & Masato Kanemoto?

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
2 Children’s Future Section,
Division of Promotion and Development, Department of Construction,
Okinawa City Office, 26-1 Nakasone , Okinawa 904-8501, Japan

Abstract: Alnus formosana was introduced from Taiwan to Okinawa Island in 1910.
This tree distributed widely in the northern part of Okinawa Island at present. Nine
stands of the A. formosana secondary forests were surveyed phytosociologically.
This study revealed that A. formosana has replaced various secondary forests in the
northern part of Okinawa Island; limestone areas, Pre-Miocene basements and
ravines.

Key words: Alnus formosana, community structure, Okinawa Island, secondary forests

Alnus formosana (Burkill) Makino in Okinawa Island was introduced from Taiwan in
1910 and afforested for restoration of landslide or as windbreak forests (Amano & Takara
1977, Amano 1989). Hatusima (1975) and Amano (1989) reported that A. formosana
escaped from afforested areas and expanded its distributional areas mainly to riverbanks.
Newly developed A. formosana forests have been known in three localities in Okinawa
Island; Yofuke in Nago City (Okinawa prefecture 1979), Haneji Ohkawa in Nago City and
Shirahama in Ohogimi Village (Miyawaki 1989). Recently, Kanemoto and Kanemoto
(2004) reported that A. formosana (treated as A. japonica) forests are recognized in
considerably wide ranges in the northern part of Okinawa Island.

Geologically the northern part of Okinawa Island is composed of two areas, limestone
area and the Pre-Miocene basement area (Konishi 1965). Geological feature is closely
related to the vegetation and the Psychotrio-Castanopsion siebldii community and the
Psychotrio manilensis-Dyosprion maritimae community occur on the Pre-Miocene
basement areas and limestone areas, respectively (Niiro et al. 1974, Miyawaki 1989,
Miyagi 1990). Secondary forests are also correlated with soil factors, Pinus luchuensis
forest is the representative of secondary forest on Pre-Miocene basement, while on
limestone areas secondary forests of Ficus spp. and Eupholobiaceae plants are common.
The community of Sphaeropteris-Helwingia liukiuensis occurs as secondary forests of
ravine, being irrespective of the geologic factors (Suzuki 1976, 1979, Miyawaki 1989,
Niiro et al. 1974 and Miyagi 1990).

Alnus formosana, a dominant species as secondary forests in Taiwan (Liao 1996), is now
invading various secondary forests in Okinawa Island. The aim of this report is to clarify
the species composition of secondary forests now being invaded by A. formosana.

Surveyed stands and methods
The vegetation survey was carried out in nine stands in the northern part of Okinawa
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3. Utihara, Motobu-Cho,
limestone area, ravine

4. Chuzan, Motobu-Cho,
Pre-Miocene basement,

abundant agricultural slope
7. Makiya, Nago City

Pre-Miocene basement, flat

1. Izumi, Motobu-Cho,
limestone area, ravine

9. Ohsittai, Nago City

2. Asahigawa, Motobu-Cho, Pre-Miocene basement, flat

limestone area, slope

8. Mihara, Nago City
Pre-Miocene basement, flat

5. Ohnishi, Nago City,
limestone, slope

6. Isagawa, Nago City
Pre-Miocene basement,
abundant agricultural slope

Fig. 1. Surveyed stands with geologic and topographic of natures.

Island (Fig. 1). Geologically, the stands 1, 2, 3 and 5 are located in limestone area, while
the stands 4, 6, 7, 8 and 9 are in Pre-Miocene basements area (based on Konishi 1965).
Topographically, the stands 1 and 3 are located in ravine, the stands 2 and 5 are in
mountain slopes, the stands 4 and 6 are in abandoned agricultural land and the stands 7, 8
and 9 are in flat fields.

Species composition of the nine stands were surveyed by phytosociological methods
(Braun-Blanquet 1964). All vascular plants occurred in the tree layer (T1), subtree layer
(T2), shrub layer (S) and herb layer (H) were listed, and the coverage for each species was
recorded in each stand. Vegetation data were tabulated by FVT4 (http:/forests.world.
coocan.jp/fvdb/fvt.html).

Results and discussion

Phytosociological data of nine stands and the relevant environmental data are shown in
Table 1.

The secondary forests invaded by A. formosana comprise 11-26 species, with mean
number of 18 as shown in Table 1. Alnus formosana occupies usually canopy layer but no
saplings and seedlings in the forest bed. The compositions in secondary forests in nine
stands are as follows;

1) Vegetations formed on limestone area (stands 2 and 5)
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Table 1. Alnus formosana forests in the northern part of Okinawa Island.

Stand number 2 5 1 3 4 6 7 8 9
Altitude (m) 20 50 50 100 20 50 20 50 50
Size (nf) 100 100 100 100 100 100 100 100 100
Height (m) / Cover (%) of tree layer (T1) 8/40 8/40 8/40 8/20 8/30 8/40 820 8/50 8/60
Height (m) / Cover (%) of subtree layer (T2) 5/40 5/20 5/10 5730 5/20 - 5720 -
Height (m) / Cover (%) of shrub layer (S) 2/20 3/40 3/40 2730 2/40 3/30 3720 3/10 -
Height (m) / Cover (%) of herb layer (H) 0.8/100 0.8/100 0.8/40  0.8/85 1/100 0.8/100 0.8/40 0.8/100 0.8/100
Number of species 21 25 26 20 20 22 16 11 7

Oplismenus compositus ssp. compositus
Strobilanthes tashiroi

Pilea brevicornuta

Amischotolype hispida

44 . . . . 1.1
. 33 . .

+ 11

Sphaeropteris lepifera
Cibotium barometz
Ctenitis subglandulosa

+
—
—— ]

Persicaria chinensis
Rhus succedanea

——l

Elaeocarpus sylvestris var. ellipticus 22 .
. 22
Bidens pilosa var. radiata 33 44

Pinus luchuensis 22 . 34

Melastoma candidum

Dicranopteris pedata
Lycopodium cernuum

Alnus formosana 33 23 33 23 33 33 22 33
Miscanthus sinensis

Schefflera octophvila

Persea thunbergii

Schima wallichii

+
—_—
—_——
—

~

Ficus erecta

Alocasia odora ' 23

W

—

-
——
=
+

P

Maesa tenera L1 . 22
Cyclosorus parasiticus
Angiopteris lygodiifolia
Ficus irisana

. 1.1 + .
33 . 11 1.1
1.1 .
Oreocnide pedunculala L1

[N

23 22

——

Ficus benguetensis . -]
Blechnum orientale

Psychotria rubra

Mallotus japonicus

Turpinia ternata

Bothriochloa spicigera
Clematis grata var. ryukyuensis
Smilax china var. kuru

+
—_—

Ipomoea indica y
1.2
Macaranga tanarius . .l
. 1.
Psychotria manitlensis 1.1 .
Mucuna macrocarpa
Diplocyclos palmatus

Rhynchotechum discolor var. discolor
Solanum biflorum var. biflorum
Lasianthus fordii

Lygodium japonicum

Piper kadzura

::ﬁ:ﬁmm:m‘ﬁm:V‘wj:UJVJS:I::I:V)Mw:nmjmsmsm:ﬁ:m:uzmmdj:mg wrd ImTruend o dun dn :::3 oo

+ - - . +

Species occurring once in stands were omitted.
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The soil of these stands is shallow and dry and large limestone rocks being often
exposed. Alnus formosana occupies the tree layer with 8 m height (2040 % in coverage).
These present vegetation is characterized by the presence of Oplismenus compositus subsp.
compositus (stand 2, Fig. 2) in higher coverage and the occurrence of Strobilanthes tashiroi,
Pilea brevicornuta and Amischotolyepe hispida (stand 5, Fig. 3).

2) Vegetations formed in ravines (stands 1 and 3)

The soil of these stands is moist and deep. The tree layer is 8 m height and covers
20-40%. Alnus formosana is dominant in the tree layer of these two stands and a few
individuals Schima wallichii (10% in coverage) being found in stand 1. These two stands
seem to be characterized by Sphaeroptris lepifera (10 % in coverage) growing in the
subtree layer (Fig. 4) and higher coverage of Cyclosorus parasiticus in the herb layer.

3) Vegetations formed on Pre-Miocene basements areas (stands 4, 6, 7, 8 and 9)

In stands 4 and 6, the tree layer was composed only of A. formosana, and was 8 m
height (3040% in coverage) and the vegetation was characterized by the presence of
Bidens pilosa var. radiata in the herb layer in considerable high coverage (Fig. 5). In the
tree layer of stands 7 and 9, several other species are mixed; Acaccia confusa (10%) and
Pinus luchuensis (10%) in stand 7 and Pinus luchuensis (30%) in stand 9. In these two
stands, Miscanthus sinensis, Dicronopteris pedata and Melastoma candidum showed
rather high coverage in the herb layer (Fig. 6).

- 10m

TT e - C\‘\

K
1 erj}f{?ﬁ /)

op -5m
A A — f
N A o[ .
' ” %«@W@%& ( AR ";'. .mm\\;;%;ﬁ j_i ‘E‘Z:“’L'A_'L Om

Fig. 2. Vegetation profile of the stand 2. Hatched masses indicate outcrops
of limestone. Abbreviations: Af, Alnus formosana; Pt, Persea thunbergii; Ao,
Alocasia odora; Fi, Ficus irisana; Op, Oreocnide pedunculata; Oc,
Oplismenus compositus subsp. Compositus; T1, tree layer; T2, subtree layer; S,
shrub layer; H, herb layer.
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Fig. 3. Vegetation profile of the stand 5. Hatched masses indicate
outcrops of limestone. Abbreviations: St, Strobilanthes tashiroi; Pb,

Pilea brevicornata; others are the same as those in the previous.
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Fig. 4. Vegetation profile of the stand 1. Hatched masses indicate
outcrops of limestone. Abbreviations: Sl, Sphaeropteris lepifera, Mt,
Maesa tenera; Op, Oreocnide pedunculata; Cp, Cyclosorus parasiticus;

others are the same as those in the previous.
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= 10m

Om

Fig. 5. Vegetation profile of the stand 6. Abbreviations:; Sw, Schima
wallichii; Bp, Bidens pilosa var. radiata; Pc, Persicaria chinensis; others
are the same as those in the previous.

. Ms
W M()m
Fig. 6. Vegetation profile of the stand 9. Abbreviations: PI, Pinus

luchuensis; Ms, Miscanthus sinensis; Dp, Dicranopteris pedata; Mc,
Melastoma candidum; others are the same as those in the previous.

11
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According to Suzuki (1976, 1979), Miyawaki (1971, 1989), Niiro et al. (1974) and
Miyagi (1990), secondary forests in limestone areas in Okinawa Islands are composed of
species of Ficus and Eupholbiaceae, accompanying Macaranga tanarius, Oplismenus
compositus subsp. compositus and Strobilanthes tashiroi in the shrub or herb layer. On
the other hand, Pinus liuchensis forest is known as representative of secondary forests in
Pre-Miocene basement areas, characteristically accompanying with Melastoma candidum
in the shrub layer and Dicranopteris pedata and Lycopodium cernuum in the herb layer.
Bidens pilosa var. radiata in dense condition in this areas is an indicator of vegetation
disturbance by human activities. The community of Sphaeropteris-Helwingia liukiuensis is
characteristic of secondary vegetation in ravines, being irrespective of geologic features.
Through the present investigations, it should be concluded that A. fomosana invades
various secondary forests in Okinawa Island, keeping their original composition in the
subtree, shrub and herb layers.

Liao (1996) reported that A. formosana forests occur mainly in moist and soil+ich
habitat in Taiwan. In northern part of Okinawa Island, however, A. formosana has invaded
various secondary forests developed on various geologic or topographic features such as
limestone areas covered with dry soil, Pre—-Miocene basement areas, ravines and secondary
forests artificially disturbed before. It may be apprehensive that trees such as Pinus
luchuensis native to secondary forests in Okinawa Island is replaced in the future by A.
formosana, a plant introduced from Taiwan.

The authors are grateful to Dr. Syo Kurokawa for his critical reading of the manuscript.
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Chromosome number of Styrax japonicus Siebold et Zucc.
var. tomentosus Hatusima (Styracaceae)

Toshiaki Shiuchi ” & Taku Fujita ?

1
) Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

2
: Department of Biology, Faculty of Science, Kyushu University,
6-10-1 Hakozaki, HigashiJu, Fukuoka 812-8581, Japan

Styrax japonicus Siebold et Zucc. var. tomentosus Hatusima is distributed mainly in
Tokara Isls., Kagoshima Pref. It is distinguished from S. japonicus var. japonicus by the
larger leaves, flowers and pilose calyces (Hatusima 1954). Some seeds of S. japonicus var.
tomentosus were collected in Kuchinoshima Isl. in October 16, 2004 through the research
of endangered plants of the Tokara Isls. The seeds were sowed in experimental greenhouse
of the Botanic Gardens of Toyama in November 2004 and germinated in April 2005. The
chromosome number was checked by means of the squashing method in root tips with the
scedling. The chromosome number of this variety was counted to be 2n=48 as the first
record and it differed from that of var. japonicus, 2n=40 (Manshard 1936, Baranec &
Murin 2003).  Since basic chromosome number of Styracaceae is considered to be X=8

Fig. 1. Styrax japonicus var. tomentosus. Flower (left) and somatic
metaphase chromosomes, 2n=48 (right). Bar indicates 5um.
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(Morawetz 1991), var. tomentosus is hexaploid and var. japonicus is pentaploid.
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Observations on a Liparis cathcartii (Orchidaceae) population
occurred in the Kunming Botanical Garden, Yunnan, China

Masashi Nakata”, Yuanxue Lu®, Zhonglang Wang® & Kaiyun Guan?

DBotanic Gardens of Toyama,
42 kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
PKunming Botanical Garden,
Kunming Institute of Botany, Chinese Academy of Sciences,
Heilongtan, Kunming, Yunnan, 650204, China

Abstract: A Liparis cathcartii (Orchidaceae) population which occurred in a
afforested slope in the Kunming Botanical Garden, Yunnan, China was observed.
Spatial distribution of 133 (60 flowered and 73 unflowered) individuals in a
rectangular area (6x11 m) was recorded. The individuals grow in belt from the north
to the south in the area showing aggregated distribution. The forest floor slopes
down from the north to the south of 7—8 degree. Thus, the distribution of L.
cathartii individuals may have some relation to the microtopography of the ground.
The chromosome number 2n=30 was determined for the species for the first time in
12 individuals in the population.

Key words: chromosome number, Kunming Botanical Gardens, Liparis cathcartii,

spatial distribution, orchid

Liparis cathcartii Hook.f. (PE®S: —f&%
H#%. 78D (Fig 1) BFFESHEER. w8
= YuFhL, T=F 2, A2 REIEIC
ST B/NNEOHES T, EEATIIELL.
&I, EBADES 2070~2500m DJ BV DIE
EHHKTICAEBTLTWS (Bt 1999, ZF
2003). FFEIFFFEDT-% 2002 F i EBAESIT

Kz /-ZFEHEO—AHHIT. EFREDER
KRB DIREKRD—BIZ L. cathcartii DIEARE
ERRAL. XEWROBET. 83 1B
IRtEY RS SR) ICEEENYR<, BN
WWEBALURRMICATER L& blan
EMHBAL., ZhSOEARIIHE D LEN
ICBELEDOTIZRL., BENITEARY R
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Fig.1. Liparis cathcartii Hook f. (Jul. 13, 2002)
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UL UL-EEBOEBTRREEELEFD

No. 11

RAEEERT A L. mYEICBITA S
Bofre, FCSENLOEZHRED A L LA
IR RAYNAXLLVIRE Liparis
BOBA TORECHEMRBIITFS T 5L
EA 5N, TOERMERITEKSGRE TEN
fThiad T &iT/0. L cathcari VHREIZ &
> TRENTREINS Z &I/,
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TR, (ERDZ2ER D & B H O
ZREL T 2 ko RaksRE L
DOTERELTEELTEL,

RAEhEAE

AE LB YR OB AR DISE
Wir 7 YEREOWRICMEL (Fg. 2).
RIS FAT IEFT ) SRR DUt - B
BEAZE S IRE DIERE &/ NE I E 4R
D 6x11 m DMK TH D, FEid 1900 m.
AEFHITIX, 1970~80 =RICHERK I/
Cupressus duclowxiana Hickel (T F& #1) .
Sapindus delavayi (Franch.) Radlk. (FEWEF) .
Prunus conradinae Koehne (LLIEHE) . Sophora
Jjaponica L. (R#§) .  Albizia kalkora (Roxb.)
Prain (IS8R . Eucommia ulmoides Oliver (§t:
i) B EDER~HEERNEESICELTY
7z (BEARBITR<. EEBIL Preris multifida
Poir. (ERBE) D¥RPELDLESMNIESET,

Fig. 2. Map showing the place where L.
cathcartii occurred (Arrow). (from  the
pamphlet of Kunming Institute of Botany)
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Fig.3. Surveyed site of L. cathcartii population
in the Kunming Botanical Garden, Yunnan,
China.

Eupatorium *° Trachycarpus fortunei (Hook f)
HWendl. (1348 7z EOFEZNEITSITE
ATz (Fig. 3). TR TEOKIZTO
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DEFRRE N, BA - AR THEL
FIFT TN TV A MBRITER <, X

FBEDMEE DL 2000~3000lux TdH - 7=4%,
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Fig. 4. Spatial distribution of L. cathcartii individuals in the surveyed area (6 x 11 m) in
the Kunming Botanical Garden. Open circles indicate flowered individuals, while
solid small circles show unflowered. Solid large circles indicate trees: Pc; Prunus
conradinae. Sj; Sophora japonica. Cd; Cupressus duclouxiana. Sd; Sapindus delavayi.
Ak; Albizia kalkora. Eu; Eucommia ulmoides. Hatched circles show Pteris multifida
populations.
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Fig. 5. Microtopographical maps of the
surveyed area. Upper: Contour map cor-
responding to Fig. 4. Lower: 3-D expres-
sion of the area.
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Fig. 6. Mitotic chromosomes of Liparis cathcartii. A: Interphase nucleus.
B: Prometaphase showing 2n=30. C: Metaphase showing 2n=30.
D: Explanatory drawing of C.  Scale bar indicates 6 um
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Notes on the botanical surveys in Yunnan Province, China in 2005
—Genera Iris and Begonia as main subject plants—

Toshinari Godo", Yunguang Shen®, Yuanxue Lu®, Airong Li®,
Hong Ma? & Kaiyun Guan?

YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
YKunming Botanic Garden, Kunming Institute of Botany,
Chinese Academy of Science, Heilongtan, Kunming, Yunnan 650204, China

Abstract: As a joint study between Kunming Institute of Botany, Chinese
Academy of Sciences, China and Botanic Gardens of Toyama, Japan, field
surveys in the northwest part, the southwest part and the southeast part of
Yunnan Province were carried out in July to September, 2005. Through the
surveys, eleven taxa of genus Iris were observed at 18 locations and ten taxa
and four unknown taxa of genus Begonia were observed in 17 locations. Soil
pH and altitudes of the localities, and life stages of the plants were recorded.

Specimens collected in the surveys were listed.

Key words: Begonia, Iris, Yunnan
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HERICAET T 2HEEYORAEETRo 7,

FIZT7 VY ABEHR S 20 k1 RUEHEY
IZDWTI3 1S pH 2 EEAORRZRE
L. BECHERRZEADBADIDDT—4
INEEfTo Tz,

AEH A OBRE, BE, E&3T Ry
ARG EHHRARHEBGPS Ry FE-32)
ZRAW., 18 pH BB EMEFRE twin pH
B212] ZAWVWTHIEETo7=. 4. BE. &
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B, ERFICEATTIBEOERK =2(E
T5ZENRERFENHHIZDT, TDH
Bl b O RIE v ReM A TR 21T
2T,
FAIOREIIEELLT7A 1 BH~9 HIZ
K% (Dali). BEIL (Lijian). & B
(Xianggelila; [HHf]) ZH.0MZTTW. 19 B
~22 BIZIIEHEBRL, 8K (Degen) ZHuls
IZfiiso 7 (Fig. 1), FREOMALEII8 A 8
H~15 BiZ#7 (Luxi). B (Tengchong).
f&1l (Baoshan) . ZJ{L (Yingjiang) . BiEJII
(Longchuan) . B (Ruil) % HLLMZITVY,
REEoAEIL 9 A 1 H~5 BITX
(Wenshan) , P&l (Xichou) . FKZE3 (Malipo) .

o en
(/ oXi elila

@ Lijiang
Tengchong @ Dali
® o Baoshan
Yingjiang @
Luxi
(4 Longchuan
Ruili

%®HE (Mengzi) Z#H.0ZfT-o7 (Fig. ). &
[EIDFAE THERR L 7= Table 1 DEYD T
HY. FRETERLUERT. BHEYH
FAMEAEE (KUN) ROE LR IAEYERER
£E (TYM) NELIZ,

L 7YAR (ris) ¥
7Y ARBIIT7 V¥ AR (Iridaceae) IZ/EBL.

JEEEROI BN S HEFIZ 200~250 FEA
ST D CBERE 2005). 7V ABEMIIEE
EDOBNENEL ., YIHERADY v F 71
ARERAD v —< > T7 1A, EEH
EHFPTE < OEESHEIMEH I N, FIA
INTVWS, EFEEYEICELS EPEERE

@ Kunming

Wenshan
PY o
Mengzi

@ Xichou

Malipo

0 200 km

Fig.1 Main cities visited in the present surveys in Yunnan Province,

China in 2005.
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TIIAEEORKEEZ 2D 24 . 3 £Fh,
1EENR SN & 1991). SME. Fx
WORH, B, BRENOZEMAEILHD
3 WAL RV EREEETOBPILED
7Y A B B I BT B BTER R
138 pH FICDOWTORERTo /2. 5%
DEDERETEE L THREETRHOI-E

R Fa LR D F BEER T T b 2 KK UL,

BHREN O 3 BHOXIERKREEFEEDE
BEATRIE LT, EROKEKRE &
BiZ Figs. 2a—c IR LTz, BIIREA R
YEDH 2 ELTORIRIIER A HHOK
BICHAREHENREL, HIZ7TAMS 9
AOKEBMNEEIZH N, ZOEDOERNE
MADOEUENZELEAEALZHEEO
RORKEREEITRDEEDNS, F2E
IHEIT HABREE OKBED-D. EfEd
i &R, KFORKENE L. HIEE
FRIRBUGIC D7 <iz b, EEO&EE R

Y 2 BB T 5 R 8ITHEENLETHS.

SEREZT > ZEREEEIIRCE. F
EOEFEE. WIEDSR/N—INIMNTT
DRIV DAY DARDPEK L 78R %
FDOXRN—L 22 A (nepalensis) HiJ@IC
B 2ENERT 5. M FEOFEEIIRTE
HILSMCREZFIE T 2 OBEEZBETH
% (Fig.3).

TYABNER TS pH 2HEL
R, ZIDBHEMENST/TIVAHY TH-
7=M, L subdichotoma W4:F T 5 & HL
BES LT pHS.S D7 IV U HELET
Hoiz (Table 2), Eiz. FEHAEIRD
%N 7z I bulleyana VX pH5.5—7.3 DIg)LA

W pH OBFNIZAEFE L TWh/z (Table 2).,

L bulleyana \IEmMAE I TIIRYEH
WRLENDETHD, THEADBESHDRE
EM L bulleyana DJKHFHTDAET % 0] hE
L TWaEEbh5,
EMATOT YV ABEHOFHDOH.LT
HBEIENISFEREZIT> 72 2005 F 7

I {f1: 2005 EE BB Y ME

AHEETIE 40 HERD EVWSDFRTH
D7, FDIH, FHRBROMEHED KA
FEAERNLSIRET, 7Y ARBD
AFIEISNTLHRWEETII -2 &
EZ2560%. < D7 Y ABEYIEHHD
EoRmEICEFTL TN, R—L >
DAHBIZET AR AR LU - 5T
WEBLTHBD., BRIZK > THEEANBEIG
LTWhWaEEZ5ND,
FHETIE 18 BFROT ¥ ABHEHOE
FHITHEZTWV, 11 2EBROT v ABHE
YRR L= (Table 2). MERLZT VA
BRI T OED TH S,

1. I delavayi Micheli ex Franch. EZE
=21

FREIIEZEMAMILTOES 2700m~
3100m D HY7= D DRV, EHIOHEOE
WIZEFT 2130, WilE. ARBRBRXIZ
HAEFTS (X 1991). AHETIIAHE
DR E 2380m KUK 2980m D 2 EFFTA
HFaER L= (Table 2). 2380m DHimlE
R T ORM T, 2980m D S E IR D
VWG Tholz. —KRIZ. FENET
571 2T I RAMRIIKD? VL NEFR
%< BAET2M, AREISIEASITHT
HEICHFHBLENWEEZ S5NS, WihEas
HEATEIIRE T LTzl 2980m DS T
1 fEDHKEFK > Tz (Fig. 4a). #. 5
EIFAZE %17 o7z 2380m DO SIIErRHEY
BT EINTWAEFOZESHER L D
KNS TH 7=,
2. L collettii Hook. f. var. acaulis Noltie
KEER

RKEEILOES 2820mDE LKW
BAEIZ AT L TW = (Table 2), AfEIL%
N=L I AMRBIZBL. TOmBORHK
I TENIERL ., BBEERTHIETHS
(Fig. 3a). HETHRET 5/ \HOBTHS
M, BEARICHARD EREN, BEIIKT
LTWwi,
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T — ,
25
o 20 —4— Kunming ( 2BA)
& —— Lijiang (B8iT)
5 15 \N Xianggelila(F#& B HI1)
g : —— Dali (XI8)
< 10
£ \K —H— Tokyo (RIR)
£ 5 —@— Toyama (E L)
0 1 1 1 1 1 1 1 1 1
1 2 ghe ) 5 6 7 8 9 10 11 12
-5 i st il iR R e e
a month
500 — = T = = i
450
400
E 350 —— Kunming (EBH)
E 300 —l— Lijiang (BE3T)
.§ 250 Xianggelila (HFHEEHIL)
] —3¢— Dali (KIH)
geo —¥— Tokyo (3D
g 10 —®— Toyama(E L)
100
50
0
b
300
- 250
i —&— Kunming (E2ER)
8 200 —— Lijiang (BET)
Z 120 Xianggelila (F#BEHI)
28 —— Dali (XZ8)
.{;En - —¥— Tokyo (BEE)
u% —@— Toyama (E L)
50
0 1 1 1 1 1 1 L 1 1 4 1
1 2 3 4 5 6 7 8 9 10 11 12
C

month

Fig.2 Climate of Yunnan; Kunming, Lijiang, Xianggelila and Dali, and Japan; Tokyo
and Toyama. a) Average monthly temperature, b) Average monthly precipitation,
¢} Sunshine.
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HEAL ;2005 FEHEE T

Fig.3 Three types in root morphology of the /ris taxa observed.
a) I collettii var. acaulis, b) L dolichosiphon, c) 1 bulleyana .

29
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st

Fig. 4 Iris taxa observed in the field surveys in Yunnan, 2005. a) I delavayi in Dali,
b) I forrestii in Lijiang, <¢) I collettii in Xianggelila, d)I barbatula in Xianggelila,
e) I subdichotorma in Xianggelila, f) Flowering of I subdichotoma at 6:00 p.m..
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3. L ruthenica Ker-Gawl. var. nana
Maxim. BEEER
FREIEFEAAELTOR L0 DRV
HA1EH5WILOEMIEETT 31Fh,
E<HENZHHTS G 1991). £F/ET
AERBROES 3350mDM S THEE %
RUTZAS, BRTEII T L TWz, HipET
FTET 2/ NUDETHBDY. collettii D&
SBBEEER LAV, EALHE L
ruthenica Ker-Gawl. var. ruthenica /35158
BRRIZHHT 5.
4. I forrestiiDykes ZEmHER
FREIEHEABHILTOER 2750m~
3600m DIEGFEMH DR LLIOFHE D EHbIZ
AFTHEN. WA, ARERKIZSh
T35 (B 1991). FRETIIBILOES
3190m DRI > 7= IUDFE & 2940m D
M THER L 7=, FEOTERITIKEE T,
TEZHTMBEETE > TV (Fig. 4b).,
5. I chrysographes Dykes &MKER
ABIIEHEAAILBOES 3000m~
4400m DILOMEPHBZIZETT 2130,
mIEROEMNE. BEREBEICHHAT
% (B 1991) . A FAE TIIBILDIES 3150m
MR THEBTEHERLm. £FMIX Primula
poissonii Franch. 2 ENEFL TS
HEORM T, TEITKbH-> T,
6. L collettiiHook.f. BILEERE
FREIEMAEILE» S REHOES
1650m~3500m DE P H %D DR WE
BRUZEMIZERT ST, W&
BEKX., 1R #14, S>3 —, /%
=B HET S (X 1991, AFETIE
BEILH M F D 2995m, & EHL 3330m KN
3280m DR TEBFEMHER L /=, /INEIFET
PR R MRV BIL TIIBAEIIR T L T
WS, 125 3000m ## B2 S FKBR T
BIERTH o7z (Fig. 4c). EH acoulis [F]
Bk, RNV U AHRBIIET 2AREIIE
MEKRL. BABZHKT 2,

HEH : 2005 EFEFEFEYRE

7. I subdichotoma Zhao “HHER
FREIEFAEILHMOBR BN, BILk
URAEERDOEE B OEE 1800m~2000m DR
HHRBOEMPILIMICEE T2 EHESEE
DETHD (& 1991), FAETIIERE
HBEZLOEOESR 1910m O g,
WeRE TEE LR L (Fig. 4e). &
T VY ABEYTIZB LW BT
DREERE. EBITKIEL Ti#EH L
WIS A ZAMIEL - (Fig. 4f).
8. L bulleyana Dykes WEREER
FRBIZHEAALELSFHOES
2300m~3500m D& LEHPH Y=V DR
WILDORHE. SRR OB £ EF T 21E,
DI, FERE AR H TS (X 1991) .
EMERIERTIIRbEEICRE S>3 T Y
ABHEYIT, PAEHLNTHN 2D ENE
PATHAEL TWe (Fig. 5a). fERITHFE
BTH20. EFRNICIIEEENR SN
(Figs. 5b—d). E/z. EEBEH TIIHK
DEEEHER L= (Figs. Se, ). BEILR
FiL bulleyana f. alba Zhao (R {EFA R EE)
ELTEREINTVASA, AfEICbRRS
& A TINEIEL Tz,
9. I cuniculiformis Noltie et K. Y. Guan
KERER
4. Noltie (1995) 12XV, FrfEsc#
SN, ERENOES 3420m O L
bulleyana LiR%ET 24EFMEFHNIZA,
BATEHIANR E T Wiz, #AlT2Z &
ITERho7z,
10. I barbatula Noltie et K. Y. Guan /)
ERE
EHEBEHAOFES 3300m DS THR
7= (Fig. 4d). 4. Noltie (1995) ik
V. BRI NEERTEI L collettii Rtk
IN—=VL I 2AHRIZEL, BAEALT
BIREERT S,
11. I dolichosiphon Noltie EEBERE
FEIEEAAEIHOFRENOIFM T



32

Bull. Bot. Gard. Toyama

Fig. 5 [Iris bulleyana. a) Habitat in Xianggelila, b—f) Flower color variation of
I buileyana in Xianggelila.
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—% > DFER 3000m~3500m D& LD A
Lz OMREL KRBT HIBICERT 5,
FRETIIEFR B OES 3280m DS
TL collettii BEX . bulleyana EiEA LT
Wb EERERR LTz, BATEISKbD > T
. O3 IR H 0. T
A TH o7 (Fig. 3),

12. I laevigata Fisch. ex Turcz. #HFiE
EFEIXHEIZOSHTEHFYNY T,
ErAAEILEE. FE. BEEOES 1890m~
3200m DR HPW]) I < DIEHICAEF T
51FHn, PEILRBCHEEESICH AT
% (& 1991). FFHETIIES 1740m O
fEE IR TAFT 2R Lz, BRTEIdR

Ho T/,

. >a2Uh1 KEUR (Begonia)

T aUNA RUBIIHEFR OB 5 iz
g A rhulcH 2000 BH OB AHET
BEELNTVWD, FEICIIEHR TP
ZHDIZ 139 AL (B 1999). HE
EFBIIFHEEREZED S LK 110 FHR
HEENM S OB i & I o h
LT3 (Z-%F 2003), 2504
OHFIZZBEMENSVVEDE TN,
BZMFRIANEINTWS, T TICER
RAEROBEPCERZHICEI D W< DM
DRFEDBERINTWVS (B 2001a, b,
2002) , 2N FE THER B BRI FLRT
EELEPIEYBR ORI CI3XEHEE
MEBRUOREREFLMI 2T RUR
D B A R Ui s 217> T &
7= (FF{th 2002. Nakata et al. 2003), 4
X NETICHREBEZ T EMEEE
RO LR DTN, INETORFEH
BTHH>EREERIBORILMER R UEE
A EREARBIEMNOREETo 7. £
HEmRIIEER L EERHEOPTIZE
RNE S REZINTWDHUIENE WEBFFT
H3. FAETIE 17T 10 7R LN

FFEAD : 2005 EEFEEYHE

4 RRIEFEDL 2751 RUB (Begonia)
HE & HER T2 Z MW TES (Table 3),
SEIEEAHMI THEERT> /- awh
1 RO OB A O pH 13 1 EFF
EZRWTEMED 5558 Th o7/~ (Table
3). TO—HT, WA TIL 1 @A ERR
TT7NAIDSHTNAVETH- -
(Table 3).
KRETHRTHIENTE T auh
1 RUBHEMIILATOED TH 3,

1. B.silletensis C.B.Clarke JEEEfk¥E3H
FREIIMERENRT 7 TEFEHETDIF
W1 2 RIZHAHT2 (B 1999), HFFET
ISERA FEEEROIFNEEBI DIFESE 1320m D
EROMMICEBTL TR, BEKRHRS
/- (Fig. 6a). £FHD+LHEpH 13 7.3
THTNAVHEETH -7~ (Table 3). 2001
FICEBSNRERZ T EREAEETIE
EEOEFZHRL TS FFE{ 2002),
FROWERFEERDIENS, FEVIH
BZNIZ7 OFEREHEMELTHFIN S,
2. B.sp.1

BILEIIRE R OES 1320m DIE-
EEDOLEICABT L TWEHBERIT =7 T
HDM, HOFEEITIEE> TWizly, BETE
RIIIWHBEATH 7= (Fig. 6b). EFHD
THEpHIZ6.1 TEMETH o7 (Table 3).
3. B.sp.2

R 11 EL P R DAZ & 892m D ETOA
BEHERL-MENTETH S (Table 3, Fig.
6¢c).
4. B.labordei Lévl. LIERKIGE
FFEIEFEOEFMMIE, ENEITH
AT BRI =7 T, EFETIIEA
HEICHML., Eo-fECHYUYEDDR
WEHEZR EEBREANOBEMENE WS
EZ6N5, HYUDDORWEFITIIEN
ELENEN, WK TIIIENES BN
WEMRR 517z (Fig. 6d). £&FHODS
B0 1 ENIERE TIImbEBMENEN
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Fig. 6 Begonia taxa observed in the field surveys in Yunnan, 2005. a) Begonia silletensis in
Yingjiang, b)B. sp.lin Yingjiang, c¢)B. sp.2 in Longchuan, d) B. labordei in Tengchong,
e) B. palmata var. henryi in Baoshan, f) B. sp. 4 in Wenshan.
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pH34 Tho7z,
5. B. crassirostris Irmsch. HAMkEER

FREIEREMIERCRBROII NP
FEICES BT BARIMERT T T, &
& 600m~2200m IZEFT 2 (& 1999).
2001 FOEMEMERIENEMSY 1 KBS
INDIRETIIZ K Ronzdt, SRIOFER
BORETHRTEZDIX 1 EROHATH
-7
6 . B. palmata D. Don var. henryi
C.Y.Wu RAEAL#IL

B. palmata \3HENINA > R, N2 TS5
Fa4a, RN, T—=F, IR
=, NN FAIEL BT 2BEHEORT
Z7T (8 1999). W< DMDOEREIHS
HIhTWwa, PEIZEBELSHTEO
V\3ZE D var. bowringiana T, EHEIZH
WTHEBICRESNSH DT var

bowringiana & Z 505 (RHM 2005).

RFAE THER L 7= palmata \3IEDRFHEN 5

25 henryi &% 2 5% (Table 3, Fig. 6¢) .

7. B.sp.3

BREIDES 2340m #ED palmata
var. henryi EVZIZR CHBFAICEFT L Tz
WERBTHZN, BOREIZITIE-> TV
v (Table 3, Fig. 6f) .
8. B.sp.4

SRR R B RN OFERE DR 1500m
HRDOEBIZEBTL TWe (Table 3, Fig.
6g). RILMOIKIRERTH D,
9. B.cavaleriei Lévl. [JEXERKHEHR

LR R B N D FERE &R OREESE T
EEEERLTMMERETHS (Table 3).
FEAART L DICEDL S 72D
ENFHTHD, EMEADEIN. BMNER
WEREHEBBRIZHHETS (B 1999),
10. B. palmata D.Don var. bowringiana

(Champ. ex Benth.) J.Golding et C.King.

ALEL
SRR B N O Falk K ORRSERE T

I 11:2005 FEFEHEMHE

AT EER L7 (Table 3), ZERAEERIC
WBEDOENEEL TS (FH
2005). HATH4MEBLTNWAHDHAE
EREEBbbND, EIIEENHD., B
BififERH 2., EmEOIETMFEREEICE
<A/HTD (7 1999).
11. B. truncatiloba Irmsch. BEMKIEH
LR TR B ¥ O FaBE K UNFREESR T
AEFZMER L7z (Table 3). EmARERD
F, REHEEREKRUN M AIZS T
THH 1999).
12. B. psilophylla Irmsch. JtiE# S
XU HEE R B 1N O FEBE OFE S 1300m
HETAEBE MR L= (Table 3). EEA
B DR 450~1200m 22T D (&
1999) .,
13. B.laminariae Irmsch. PRk
XIREEEEBHEMNORES DES
1470m KN 1640mDM S THFH &R L
72. 1470m MSEOEFHIT 2001 FEORE
THEFZHALFENT, T pH I3
9.1 THho7/= (Table 3), HIEIFLRFTELRIT
HMRTERMh->T=,
14. B. grandis Dry. #ifg%
BEIZHRELTWAT 2Dl RUT,
KIS FE it ik B ¥R IN DR B DB B D%
ETHEHZMHEL- (Table 3). EARMET
EFHBMOD T 2T h1 RUBIZHARE R
LTWABBTHho 7.

BAROREICH 1% L TWEWi=pE
M¥EREVEYUIEFFRAENEOSF R
FEBIN. 2 TEELROELRFREY
BEORFEEHAEE. K BEEVER. F
FESRIC WA W E W hER R R
BRtEYIRF SR RO R OB SR T
2En, RERMICO2BAREICTH AN
FeiZ Tz s ER b B SHEYIT 7SR B R O
5 KER. # KRR, PERFREAS
Beit SERR O ER S RAEMIIZE
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Materials for the Flora of Toyama (10)

Takaaki Oohara, Survey group for the flora of Toyama,
the Friends of the Botanic Gardens of Toyama & Masashi Nakata

Botanic Gardens of Toyama,
42 kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: Through our recent field and herbarium surveys, 13 taxa are newly
recorded as members of the Flora of Toyama Prefecture. They are Vulpia bromoides,
Zoysia X hondana, Carex alterniflora var. fulva, Carex arakiana, Carex multiflora
var. ftoriiana, Sisyrinchium angustifolium, Polycarpon tetraphyllum, Papaver
hybridum, Brassica tornefortii, Trifolium incarnatum, Ciclospermum leptophyllum,
Veronica hederifolia and Lobelia inflata. Additional localities in Toyama Prefecture
are reported for Sceptridium nipponicum, Najas oguraensis, Chaenomeles japonica,
Rosa luciae, Celastrum flagellaris and Eusteralis yatabeana, which have been known
from only a few localities. All specimens cited in this paper are preserved in the
herbarium of Botanic Gardens of Toyama (TYM) or herbarium of Toyama Science

Museum (TOYA).

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

ZNFETELUERIZASNTW M- =
EPe, BILRANTIZINE TICEN 208
ULAISNTWEN > - EMDET%E 2005

FEOHNAFEBLESREICIVHERL -

TeDTHET 5,

4B, BLEFHFTEHFELTHRETS 13 4
FERIL. WIThHELRIIBIZ24FDLS
A5 PELRAEYEE] CREIEA 1983) DX
BICETSh TV bDTHS, 2025
MDAF )N Zoysia Xhondana Ohwi 137+ =3
I\ Z.macrostachya Franch. et Sav.&, I3V

512 A% Carex multiflora Ohwi var. toriiana T.
Koyama {32 ¥~/ > A% C. multifiora Ohwi
var. multiflora & [FISE S N7 RERNE (LITRZE
Xkt > 7 —EFE (TOYA) b EIh
Tk,

—%4. BLERESIEHEL THETS 6
BB INETELUR TOMERESRK
BRI EMITLIrASN TN ZHD
THb, D56, T XNT /) F Eusteralis
yatabeana (Makino) Panigrahi i3 FEBRIEFL v K
F—=5T v 2000) REFTERARERTE
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AR 2000) THERAER OB (VU) £3h
TWBHDTH N FRECKIDELRRA
WCH AT AR TE, . 7UN
/41 I\NT Rosa luciae Rochebr. et Franch. ex
Crep.td FEILEMEYIEE ) 72 EOXEIC BRI
NS> THRBHDD, ELRPREYREES
ERE MR E > ¥ —EAEIITRN
EOEENMEINTE ST, FHUEREE
DRI EBLENEN oI bDTHBM,
SEIOREICLVEECRNICOET S &
MBASMIE o7z,

2B, RARETIHLUERIT. LIRS
RipmEREAER LI OELMHRE UL S
—EFEICNEENTNS,

1. BRI ERRE
1-1. AXFXF+25X  Vulpia bromoides (L.)
Cray - %%}
BETTORAELEAICHHEZHT
KEPEFZHRAL . EFEER LU (Fig. 1,
FEII—OY/\WNSET DT, BET T
A EHEE DREEY TH 503(BH 2003).
SERER S N EFHIIE R EICHEL T
WHZ LM, MARBHIEALTRALL
ATREMENE DD TE . B IR A i) B
FEPE TR > 5 — R
INEFFFYHYRBOELRFICIT, FEL
FEINZHEFTIZTENTWRN S/ 2B,
INETELURTRBEICFFF&Hv v
myuros (L) C.C.Gmel. FFFFF¥H¥ V.
megalura Nutt. BL UL THFFFF& v
V. octoflora (Walt) Rydb. SEINTHD
(KAEAH 1983, KIE 199, KEE»
2004) . EN TELEN H 2 EBO LD LT
MRINZEERS,

FEHLERA - BT EA LT H, KEKEA,
2005.5.9 (TYM 14676) .
1-2. R+ 7\ Zoysia X hondana Ohwi T
5

Bt OBEES X EHEEE O

No. 11

BETRKENEBEEHRL. EAZIERMLZ
(Fig. 2). TS DERITT =N Z macro-
stachya Franch. et Savat. & & <ETWZAY, T8
FIIEHN SELICHT 22 & /MERA
ZINKDRRNELEET 4~5mm BETH
HIEEWRL. FREHERELE. FE
R TN AFT I, mROBH F&K 1m)
T NRENHARIN Y TRELEREL
TRRET/NNy FRICEFT L T, BULIRS
JEYEREAECE LTRE e 7 1R
FEIIIAERRE & FIE & MR ARUR X
nNTWiaholk, BIMHE L ¥ —&F
AEIZIELENEOAZINERIEENT
WS4 s S N TWEL, 2055
DOFARETED 1 21 (TOYA 54628). EIUME
D 2 5 (TOYA 44276, 36454) \TWIFNH X
INERIEZINDHDTH o7z, RDDEK
MEDIES 1 = (TOYA 16321) ISTERENSHT
WRWE D b DO TH B 7D ERZFREIIH
HTHHT=M, ENFZINITHEBEL T/
TEMNDTHBIEMNS, RIIXDAFINT
HDAREEN B, BLIROTB#IR TI3X
Bk LRSI, BlimREvet ¥
—EFEIEINTHS A/ RSB AS
EOXAZIUNEFREINTWEEES 2 X
(TOYA 37350, 55766) i\ FNHAF I INE
FEINDBDOTHo. Tz, AJIEREER
DM DOEARZIEL TSNS EFEE
TKETDTEFEDARILFEKIZIZSE., FEEE
HEDATINOEREFHEENZ, Zhb
DZEMS, ANETHD< EbEERE
WZIERAFINDEFT DS 2 DIIHEETH .
Ohwi(1943)| XS 5 DHBFEICET B E LT
BY., MHEETFEEWAEEZF— (1992)
TIIESE., TERBXUERHTHRIN
TWBZEMNRINTNBEM, ZOEMNIH
HKERE FKHBEEREX T ERRER
2002), FRERJIE OK3% 2001). BRE GEE
BEEEREYIIATS 1975) OSHEYIEIC
AFINDENFETSNTED, 2 a—I7
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LN—2 RKIEE B A B EEREYIRTZEE (2000)
FEENERSE L TERRARTTAS N
AT INOEFEZETTND, I5IZELH
B> 7 —IB I N TWBF =N
EREINEXRFOREEBRKEOHD
(TOYA 59969) HAF I NERESNBBHD
THhHIERBENSD, EHERIIKOMN
TWEWHDODLERNCET 3 TREMENH 5,
BB, FLBEROFEICIK DWW Honda
(1930)13 4%, FREHEFHI /AN
Z. sinica Hance var. nipponica Ohwi &ZfERg
FRIZH B EEZ 72D, Ohwi (1943)03I)N Z,
japonica Stend. EAZINDOMEE L TH-
TLE. ZORMMIZFFEIND ZEMNEN,
LML, RF (20000 AR (2001) X, F
EIRDHE)IBRDOZFINIIREENERIN
BIEMS, I SRBPEFHIRINNRE
THBIEERRTNG, SEELFTHR
SN 2 EROA B TH R DIEENSBIER
IN=D A, ZOREITIZV LBENTZBRNC
UNEBEINZHOOF I NEFEHS =<
Rohizhol=dt, ZHUIATFTINNRINE
FZINOBM —AMETIIRNWI EER
Y5O LNV, FOXSEEMEM
5M AFINTHKEER FRREAEREX
{LERE SR RER 2002), TR (TEREM
Ml 2004). AR CGRRERRERBRREDR
1998) . #ZJIIR (#Z=)IIL v RF—& £
M 1995) OEFFERDOL Yy RF—FT v
TIHEENER I N2H#EHE L TR LTS
NTW3, BEWETIIINEXTEF SN
TWiho 72z MEILRDOEROBEN
DHDEFEEY ] (2002) IZIFERY EiF5NnT
WL, FIERTHRERFINRL TEL TR
WS XL IEEDBROBENE LN Eh 5,
EHEHIIERICEL TWAHEY TH D AIHE
HbHdhHd., 58 BRIIRIN DWW
REFAEL., £EHEEEL TBIENE
ETH5,

LIRS : TH IR BT ERE, EHER,

KEM - LR T 05810
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1978.5.25 (TOYA 54628) ; EWATHAIL, X
HEA, 1990. 5. 8 (TOYA 44276) ; EILiyE
FEiE, KRR, 2005.6.25 (TYM 14678) ; &
ira s 0T, KRS, 2005. 6. 18 (TYM
14677) ; BT AE, KHE3A, 1934. 8. 5
(TOYA 36454) .
1-38. FA4bR%  Carex alterniflora Franch. var.
fulva (Ohwi) Ohwi VvV 7HH
EYRER2BOANGEFNE LT (BXW
B]) THEEEHERL.EEEERL /- (Fig. 3).
INSOBREFIIBANTRESNTNAT T
FERIZHPOMDBAN, HENEITH < EULIZHE
NTEZ. RENIITEETERISHE N
BTEMS, IRBOAXA MRS C. alterni-
floraFranch TH 2 LML, & 5ITHROEE
DECHE/NMNENRERBETHUND M5 E
FREFEE Lz, SERERINETHIL,
Lt BB (BRA#) 1300m) DEMTEED
BESEFTL T, BLIEHREYEIEZES
ESBWMRELE > ¥ —EAEIZIdES
B AR INZERINEZINTBS T,
RO T BOERFIZH BN THREI N/
EOEMOERIIHETE M-/, BLE
DiEREHE T3, MEAEFEEYEE ¥
— (1992) TIXANBRLUADEERTHZRIN
TWBZEMNREINTWVS, AJIRIZDNT
W, B)IEEDE (BR 1983) /MK (1987)
IIZARAET s TWRLS, BFEHO
2 (1970) II3ANENESEROEME L
THY EiFehTns, FETIISEORSE
BDSME—DRERZERTH 205 FEIZEE
T W, SEREROBREDOBAT %R
ETNIE < DEMDS R DOMN B ATRENAE
EBbhs,

FEHUVEA © PEIBRSLILET S VT 5
(BSZUHRRAHA) , KRPEF, 2005. 6. 15
(TYM 13926) .
1-4. EAN/FAFEIVIARY  Carex araki-
ana (Ohwi) Ohwi 7YV /4%

B2 B OARNEFMRE LR (BX
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(LET) D2 BT TCHEEHERL . EAxER
L7z (Fig. 4). 5 DEREFIIRATRRRS
NTWBIAP 2 XAY C. macroglossa Franch.
et Sav. IZHPRBMN, TE EOHE/NEIIFHA
E<Hitd 2 2 &0 MEIRE S HUTME
MEFSIZEL &, ROEBOWNREER
EHUD I EREDRTHONIRZD DD
THol. Fl. BATIEIRE S TERERERF
REDLNZZEBHBITYVARYT C
filipes Franch. et Sav. var. filipes %2 5
) 2% C.filipes Franch. et Sav. var. kuzakaiensis
M. Kikuchi, %<1 A% Carex rouyana
Franch. 1213 SITEITW S8, BE/NVEIT RS
BEHEVNTHNENC S, REIRSENELH
LB &, EIMENAL 10mm ZBZ5HD
MNHVREICHEZDDOD—ENH->TNB Z
LEMERLT, AELERFE L. FEIHTE
M5 D B 2RI S JLBER I T TOHZE
WBANCAmT 23N (B 2005, EHAZ
BPAEEMIRRZEE > 4 — (1992) TIXZ D
KEENARER, BHIE, LER, MR
BLWLEBRDITN, BER. AR, K
BTHRINTNSZENRINTNSA,
ZDIBDHEAREDOHDIZTONTIZHO
(2003) MFAFFIIT VI AT DEGRTHBZ
EERRNTND, T, FEEZILDTHE
B L L TRz Ohwi (1932) A EDEHEREH
ELTETETEFICOEEEND DD, &
D& ZA BB TIIFE b AN 56
E 5T TO B AMBHEID 8 RIS A
HohTwaZ&lizd, T MBETL
v RF—4Tv 2 20000 (RETEHRRER
BFAEAYIRR 2000) TIXED LiF 5T
»n, RER (RERBRREVIFRH - KR
ATRRETRIE B R RER 2002) . FHRAT G
HFEERERAER 2002), LER (E
RIRRAEERRER B AREREE 2003).
LR (BILRAEERES B RRER 2003)
DLy RF=5T v U TIIMEOBTNND
DHEMELTETFO N TS, iz, Thid

AOHIB T HEMERIZS PR THBZ E
N5, BLROBFEEOSEREBICEDEFTE
EERETOIVENH D EEZ SN,
AEPURAS . BILTTAUEITIL, RPIEHF, 2005.
6.1 (TYM 14679) ; BILTFTHWERE, KNE#
F,2005.6.1 (TYM 13662) .
1-5. AIVIHURY  Carex multiflora Ohwi
var. toriiana T. Koyama Y1) 745}
EYER2BOARNSFIRETB UL
BT OWM THEFT 2R L . EEEE/ Lz
(Fig. 5). 4E1& 5 NIEEDEERILFEH
3 FETHEALENEIVTIHAY C
multiflora Ohwi var. multifiora EF#&TdH o7z
2, HTFEICER Imm BEOMV I TFREL
ZEIIT. EZ2EIHL, boEBEVD
DTHIEIL 6mm BEE NI RHMEHERL.
FOERELFEE Lz, BELRPIGEYEIEE
[E. BWMHREtE ¥ —EXEIZIZESS
BB CEE SN RRNEOFEFIINEINT
Wiz 72, BlmiRlE et 24—zt
B TWBIVPIhH AL EREINTY
T BEERITIE A ERE S FIE S NS AETHE,
S TEDOERMNE 1 S E B HEDEAMN
2 HEFNhTW=, ZO3B0RBTHEDD
DI, SEIRNDHER L 28T & IZIZRICH
FITHRESINZHDTH o=, TOEFNTH
R L7RZEN DR > T—REAENH 5 &
SICRABHDBEFNTVEMN, Ihsid
SVYIAAT LMLz, A3IYTHhIR
TFIIIY< A AT ERFIL THbIEWT
EBBN=D, SHOEYETERRITNEDN -
TWRWEENHZLSEM, Bl (2001)
STFER, RIS, BHEE. EFE, 240
B, KRR, ZHER #HEE SHE. 515
FEEME L TEF TS, ZETIIZNE
TIVIAAT ERFIRETICHR > T/
DMK IDNTW M- 7= EHERIE N B,
S ERER L BT ILMRE b 4 —
YU S N BEOEER) SHBE L - E
B2 DS 40m 25 1000m LA DHERIC
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BATWDZEMNS, EBRIZIINR D EERY
WEBLTWADTIIARLWhEBbh 3,

MEHEE - ABT =, (FR)IEXS
700m) , E#GkE— 1985.8.1 (TOYA50104) ;
APEETF, 2005.6.9 (TYM 14680) ; H55/ 18R
SLETSEIIV TS (BRENIERE L) |, AR
#F,2005.6.15. (TYM 13918) ; & MRk
A 40m, TEFAF, 2000. 4. 15 (TOYA 57416) ;
mwET (EECER : D AL, EEFARER,
1962. 7. - (TOYA 12381) ; FEWFTAIEN (R
FOB% : FVEAD) EEWE 800m, HKHIENL, 1992.
9.21 (TOYA23566) .

1-6. W) Z=JEX37 Sisyrinchium angusti-
SfoliumMill. 7Y A%}

EYEREBEOREARNE LT OLE
HIZHLB T 2HERADBETEET EHRL

(Fig. 6), EARZERL/-. REIILT AV
F1RERIFE OWRLAEY) T B A TIIRIE T AIZ
BERHISNTWSAY GREG 2001). FLE
DEBHUS TIIRFED & ZAHEIT VLD
TH3. ZIJEWENHD., TEHE O
ERIZESRZETERUTIHDIZE N TY
ZJ¥F* 3y S. mucronatum Michx. 733
50 (FfH 1982). SEHFSNI=HDITEE
IZIEFRER O ZEn SR EREL-.
b b7 ZT¥F L a TIZBILED SIIRE
HTH2, BLRPREYEFAECE LT
Bty —EFEINEE ==
FavBOEERIZIE, FEEREIND
BERISEhTWhishotz,

FERURA - BTGRP SR (BRLER
WOH) | AEAER, 2005.5.28 (TYM 14681) .
1=7. AY/\/\AR  Polycarpon tetraphyllum
L)L, FFaf

R EMERENORYRE ETRENES
EHEL. EXREERLE (Fg 7). FFEIT
IOy NFEEOREN T, HAETIIEH
18 - R NBLAFEDEINB L VN THEB X
NTVBA (EK 2003), SEIFLETHHE
AN LT, SHEEAFPIAERLEA

KEM : BB 70588 (10)
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ALK T ZAIREENB N E Bbn 5,
ERPREMERRAESEILTRSE U
I —EEREICNEI N T2 aR0EER
PiZid, FEELEEINAERISEN T
am-o7z,

AEHMEA : ST T RET OR & EESRHER) |
KIEFEEA, 2005.5.15 (TYM 14682) .

1-8. MF24'Y  Papaver hybridum L. 3
#

ERU7eA XFFFIYHYOEFMHER
USBATTRENET 2R L. ZREERL
7= (Fig. 8). AMIZ3—ov NNFEEORLE
WTHDH (R 2003), SEHERIN-E
BFHIIEARISREICBEEL TWB Z N5, &
AFEHZBA LU TRA LR E DT
B0, BEPREYEZERECE LTRSS
Xty —EREICNE I N S BOE
wPIZid, FEEFEEINZERIZENT
Wiaho/z,

FEHURZAE - mEATTEA 1 TH, KEEHA,
2005.5.9 (TYM 14683) .

1-9. N4 }A34  Brassica tornefortii Gouan
775 %

ERU7A XFFF T OEFMERC
BT 2004 FEHEICKE & EYERE80
BAKRSAETE 2R, 2005 FIZKELFRFT
EERAEL. BEREODWELEZFEL
7= (Fig. 9). FREIHF IR RHIBREDR
EHEMITH B (FH 2003). SERERS N
TmEFHIIARAEICBIEL TR I ENS,
WAEEHIBA L TRAL RN E DD
TEW, FLRPREYEERESE LR
EX bty —EREINE SN T TS5
BOFEARIZIT, FEEEEINIERITE
FhTwigho/=, :

EHMER - BEHEALTH, @ARS -
KIEREER, 2004.5. 6 (TYM 14684) ; KIFREHA,
2005.5.9 (TYM 14685)

1-10. RZN\FYA9Y  Trifolium incarnamum
L. AR
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ERUIA X FFFIHTOEFMER
Ui TRENEE2HRL (Fig. 10). BF
ZEML -, AEZ I -0y /N Ik 7 Uk,
BYTREORILESN THEN (KB
2003) . S EFHER & N /- £ B HI AL B B
ELTWAZENS, BAREHIRALTER
AUTTREMSE LD TEW, BILRPRIE
YMEEFESCE LHRE Xt 5 —FEE
WIS N 2o v DU VI RBOEEHRIZIT

FEEFESNIELISTEN TV N T,

FEHMESE  BRETEALTH, KIEEH,
2005.5.9 (TYM 14687) .
1-11. TV ")  Ciclospermum leptophyllum
(Pers.) Sprague ex Britton et EH.Wilson t21)
&

BUFOFEEHTOBRETKENEFT %
WAL, BEEERLZ (Fig 11). F=EIH
7 A)AFREORCENTH D, BERMS
PATOFMNN SEER THRINTNDN
H 2003). HAMBRIOLEHIEN S O®|EIL
fBHIR (B0 2003) R ERSNTNDEST
H5, LnL, SEIFRTHERIN-I &I
L0, ZOMOEEEBRMB TH RBEIND
AREHIIR N ERbN s, BLRPIGEYER
BAECEILMREE XL > & —EAEITN
BEN=tUROEREEFPITE, FELFRES
NBEFIIFEN TN,

AR BILTHR I/ NRET 2 X, KIREE
BH, 2005.6.13 (TYM 14688) .
1-12. 75% /XU Veronica hederifolia L.
I INTHHR

BT OE R Z O A A BN TKRED
EBEHERL. FARZERLE (Fig.12). F
BiII—0y FEEOREM TH DA (W
K 2003). S EIOHEZRM TIIAHEICH:>
TEROEERE TN/, BILRPIAEY
BERAECEILFTREX L ¥ — R
WEshi=zo 755 BOEERHRIZIX. B
LB THE I N/ FH/ & FE S NDEFT
BENTWMho Tz,

EHMER - BT TEALE (BaEMRFE
DifpERVY) |, KIEER, 2005.5.11 (TYM
14689) .

1-13. ARYFY™y  Lobelia inflata L. FF
a v

HEHERE O TOFESRIC. H2
BOHRREIMED ZEDEMNTEET 2R
U (Fig.13), FAZER LUz, FRIIILT A
VAHBREORLEN T, BEATIIEEEYE
LTEEESNAZEHHSH GEE 2003).
4 EMER S N= B DIZEAB ORI S S M
WEES TR AW S EE L7z, BLR A RiE
YEEAECE LTRSS & —EAE
WS NIV A Y D BOBEAPIZIE. &F
FBEFEINIEXRITIEENTN RN,

SEHMER : )| BRSLILET RS (Ex2D
FEHROFFHL) , PR, 2005.7.24 (TYM
14690) .

2. EBEHE
2-1. PHhiNFISE  Sceptridium nipponicum
(Makino) Holub  /\FY A V)&
YRS OKT TORESKIC, e
BOBMERS. BEET. KNET. BHY
LA ERE# O DI E U - RHEEHN TE
BEMHERUBEERZERL /- (Fig. 14) . TD&.
Bz A THERE ORI IMRNEFTE24EE
EHERR USRS EERL . AfCiZ 7 /N
F7 5 ¥ Sceptridium ternatum (Thunb.) Lyon
HRFFFIISEEET L TWM, SEESH
ToRRAIE. Bk S BRICIIRBENYIIET
5T L. REEOBERIISHETHZ L. W
B OB SRS DD I & EHRL., S
FELE. BLETIIAH (1999) Ak RH
D1 Ef a8 UI-ONEEORADEETH
%, LOLEOROERFIIZ DTN TH
D, BWfREX bt ¥ —EXEIES
(TOYA 12500, 57224) MUESI N TS KA
WO 2 &R L, HEEREFHIZISHh TN
Bholz, EEENCIE. £E (1990) 35T
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BENSERIRIZED 27 ERIFREFBOEH
ELTEIT TSN, ZoEFMNHEILED
EA, HEER GKREATERE UL E RE
HER 2002) BMEARTHREBEINTHD, &
31 BRETHHEVHSNTNEEDITH S,

MRETL Y RF—%T w27 20000 TidFE
EED EiFsnTwWizndon, gl v
RF—=& T 7T 15 LALDOEFFIR THaB
WERIN2EME L THRDON TS Z &M
5, AREIILEMICHR D EERINRRICH
SO0 LN, BILEODESTHA
JIE (BRBRIRELEETBARRER 2000) B
FSUEHE (BHEGURERE R RER
2004) TlIZENTNEEAEIR IE ExaE
ELTHEDLDNTVS, oIS BILEDHE.
S MFLEOEEOBTNDOH DHE4E
M (Ly RF—FT9 0 &%) I TIIERD &
FohTwiznas, BROEISEHR S
NFAKTOEMESHETH SEFHROAT
HBZENS, BLELT ) —DFDRELL
LD ICRD EiFAREDBDEEZ SN
2,

SEHURZS : SHKATHR KRRl BT, BB
BT - BEHE - KNET - BHAL - KE
F&BH, 2005. 3. 26 ( 14691) ; F)IIFMX,
2005.9.19 (TOYA14692) |
2-2. AAMJ/TE  Najas oguraensis Miki -1
NI ER

BUIHOJIFEEKA 200589 A2 HIZXK
Riin=rTHRL. 9 A 15 HIZEWET
BHIRE 21T 7. PN 70cm LA LD S
ZEEN2emULEHB I EREMST L B
U EEHMrINH, ROF LI DHAEN
BoNBho/720, HE KEEFROAE
BRI L TAHA MU B EHERSH
7o FBWEEW=AFLEICBILBEL BT
9., A (B LIREYTE ) CREIZA 1983)
I3 MBI I FUCES) &N, /b
HETSHTHANB £ & L THIT o T,
UL E 7 B EARNK I N TWiho Tz

KM : EWR 705 &E (10
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7=, BERICBRICEBFTL TW-EWDEE
B TERNT W, [EBILRDOKEEY)
(EILRKAEEYFRS 1995 ) TIX. 1]
DELSTABMIZIZEFT L TWianEEh
7o I8, CERECER B B T & 5 BILIRAERSE
BEICS o3k, Z0%,. By
D=—=2, (1996 ) THRES N, B
FITH 1992 FITREINTW I EMH
ST T2 IB LR DR BEFNDH S
BEAY (Ly RF—5 797 ERF) 1 TR
VA MDOSRNTNSDH, FHMEEMEICY T
V3L, GOEIARNEEHN 3 ERITH
HIEMND BDHT U DB TG
ICHY Y5 -Bbha,

SEHURA : KRR EA MM, FEEKT,
2005.9.15 (TYM 14889) .
2-3. VYR Chaenomeles japonica (Thunb.)
Lindl. ex Spach /NTF}

EYHEF2BO=ELEENERmTHT DN R
IR FOEMP TEE 2R UIESZE
B 7= (Fig. 15). 4EHEER & Lz HOITER
DHDTHo7=M, EFROFEHRIIFLNEE< A
METHD & FTERIT/NEENH VIS
DL ZEEHZREL. ™Y C. speciosa (Sweet)
Nakai BB TR EEEREL. B
R TIIRE (2004) BEETHEIU/NES
HOE 1 EfZ8 U= 0N EBORL DR
Thd. FERIRHINEMII. Zh5ITk
<BA 3 &7 B OWEREI & 725 . £ENTIE.
A EBFEEYIZEE S ¥ — (1992) TIiIE
WENSEREBRICESLWEETHRIH
TWBZEMNREINTVS BEFL Y KF
—& T w7 2000 TIIAEIIRD EIFshT
WREWHDO, FEHDL Y RF—FTH T
ISREAIR (RERRREBEAIETEARERTE
HHIEE 1998) ©EIRE (BRRAFRERE
IEERIERRE 2000) THERMEIRIA (CR) &L T
#572E, 10 L LOFMFR THEIER I T
SiEMELTETSNTWS, ELEDER
HETHE)IE (B)IREERSNERRE
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# 2000) BIVEHIE EHEEMRERE
SRR 2004) TIIENZTHARMGEIER 1 ]|
(CE). Wi 18 (VU) &L THOLNT
W3, BLUEOHE, R [EILIROMER
OBFNDOHBTEEY (Ly RF—5 Ty
7 ERF) IRTR A TIRIENTOAEEN D
ENTWEMo2/20E D EiFshTnizn
M, BEADEMIIS [ERER S N BT DE
HEEHETH 3EFROATH DI ENDG,
BWLEATIT)—OFDEULEDS > U IZH
D EFBEREDBDEEZSNS,

VRS SETATE (MNREIERELT
F) , ={&%8g,2005.9.17 (TYM 14693) .
2-4. T1)IN/A47\F Rosa luciae Rochebr. et
Franch. ex Crep. /N T %}

R RO EEBNHEKTOE/
TN B OB K SR T O/ IR L F
OHMPTEEEHRAL., EEZERLL

(Fig. 16) . 5EUEAL L7z HDIFERDHD
THo/nt, EROFERIIM S DOHMET
HDI & AEMBL < Feomo st L7585
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BAEEYR L5 — (1992) TIXEFES
SHBIRICES LW THRINTNS Z
EAVREINTNBN, HEHEBRIZDWTIIH
BENBILOMEF E/2> TNWB LD, #H

BEAOFHFARSARIIITHATH 208, B
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17) . S EEE & L= HDIREROHDOTH -
=0 EIEADHDTESE 2.5cm BE &/
BMTHBZ L. EROEEIMNSTERTH
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Fig. 1.  Vulpia bromoides collected in Takaoka City, Toyama Prefecture (TYM14676).
A: Inflorescences. Scale indicates 3cm.  B: Spikelet. Scale indicates Smm.

Fig.2. Zoysia X hondana collected in Toyama City (TYM14677). A: Plant. Scale
indicates 5em. B: Inflorescence. Scale indicates 1cm.
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Fig. 3. Carex alterniflora var. fulva collected in Tateyama Town, Toyama Prefecture (TYM13926).
A: Plant. Scale indicates 10cm. B: Inflorescences. Scale indicates 1cm.

Fig. 4. Carex arakiana collected in Toyama City (TYM13662).  A: Plant. Scale indicates Sem.
B: Male inflorescence. Scale indicates 5mm. C: Female inflorescence. Scale indicates lem.
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Fig. 5. Carex multiflora var. toriiana collected in Uodzu City, Toyama Prefecture (TYM14680).
A: Plant. Scale indicates 5cm.  B: Under part of a plant. Scale indicates 1em. Arrows
indicate stolons.

Fig. 6. Sisyrinchium angustifolium at flowering stage in Toyama City (May 28, 2005).
A: Upper part of a plant. B: Flower.
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Fig. 7. Polycarpon tetraphyllum collected in Takaoka City, Toyama Prefecture (TYM14682).
A: Plant. Scale indicates lem. B: Upper leaves and inflorescences. Scale indicates Smm.

Fig. 8. Papaver hybridum collected in Takaoka City, Toyama Prefecture (TYM14683).
A: Upper part of a plant. Scale indicates 5em. B: Fruit. Scale indicates 1cm.,

No. 11
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Fig. 9. Brassica tornefortii collected in Takaoka City, Toyama Prefecture (TYM14685).

A: Plant. Scale indicates 5cm.  B: Flawers and fruits. Scale indicates 10mm.

" b e 4 F . : i
Fig. 10. Trifolium incarnatum at flowering stage in Takaoka city, Toyama Prefecture
(May 9,2005). A: Upper part of a plant. B: inflorescence.
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Fig. 11.  Ciclospermum leptophyllum collected in Toyama City (TYM14688). A: Plant.

Scale indicates 5cm.  B: Fruits. Scale indicates 1cm.

e :

Fig. 12.  Veronica hederifvlia collected in Toyama City (TYM14689). A: Plant.
Scale indicates 5em.  B: Upper part of a plant. Scale indicates 1em.

No. 11
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- Fi R . e,
Fig. 13. Lobelia inflata at flowering stage in Tateyama town, Toyama Prefecture
(July 24,2005).  A: Upper part of aplant. B: inflorescence.

Fig. 14. Sceptridium nipporicum collected in Imizu City, Toyama Prefecture (TYM14691).
A: Plant. Scale indicates Sem. B: Lowest pinna of trophophyll. Scale indicates 1em.
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Fig. 15. Chaenomeles japonica collected in Takaoka City, Toyama Prefecture (TYM14693).
A: Upper part of plant. Scale indicates 3cm.  B: Leaf. Scale indicates lem.

A — T

Fig. 16.  Rosa luciae collected in Imizu City, Toyama Prefecture (TYM14694).
A: Upper part of plant. Scale indicates 5em.  B: Leaf. Scale indicates 1em.
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Fig. 17.  Celastrus flagellaris collected in Nanto City, Toyama Prefecture (TYM14696).
A: Plant. Scale indicates Sem.  B: Leaf and stipule. Scale indicates 1cm.

Fig. 18.  Eusteralis yatabeana collected in Toyama City, Toyama
Prefecture (TYM14697). Scale indicates 10cm.
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Materiais for the fungus flora of Toyama Prefecture(4)

Makoto Hashiya

Botanic Gardens of Toyama,
42 kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: Six rare fungi, Urnala craterium (Schwein.) Fr., Hydnotrya tulasnei
(Berk.) Berk. & Broome, Tricholosporum porphyrophyllum (Imai) Guzmén,
Podostoroma solmsii (E.Fisch.) Imai f. octospora Yoshim.Doi, Tulostoma fimbriatum
Fr., Podosordaria jugoyasan (Hara) Furuya & Udagawa were found in Toyama
Prefecture. They are new to the fungus flora of the Prefecture.

Key words: fungus flora, new records, Toyama

INETICELRN TR S N LLsraER
EHODIENERBDONLSEERET D, £
HETHALERELEIELEDREYR
(TYM) KRESNTNS,

1. TVYFH0av 79y

Urnala craterium (Schwein.) Fr. (7 OF ¥ 7
>HTR) (Figl)
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N THIREREAFES Nz, TDOHD5
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18) T NdHs, 17—y T3, &
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5, AbBEHISE T T N TICERERFIT AN,
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Fig.1. Urnala craterium (Schwein.) Fr. (M.Hashiya 4787). Scale bar indicates 2cm.

Fig.2. Hydnotrya tulasnei (Berk.) Berk. & Broome (M.Hashiya 4807). Scale bar indicates 2cm.
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THIT. BB, 200546 A 18 B (M Hashiya

4307).

3. DISASYFIAD

Tricholosporum porphyrophyllum (Imai) Guzméan
(FIADH) (Figa)
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Podostoroma solmsii (E.Fisch.) Imai f. octospora
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Fig.3. Tricholosporum porphyrophyllum (Imai) Guzman (M.Hashiya 5110). Scale bar
indicates Scm

Fig.4. Podostoroma solmsii (E.Fisch.) Imai f. octospora Yoshim.Doi (M.Hashiya 5255).
Scale bar indicates Scm
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solmsii f. solmsii 1. FXHYH 4 Dictyo-
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Fig.7. Podosordaria jugoyasan (Hara) Furuya & Udagawa (M.Hashiya 5478).
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B4, PIEERE TR B TN ORI —RECHE Sh, BUEYIE K 2 F8% Sh-mL B,
palmata var. bowringiana) DED Ny b, FRHES Nakata & Lu 27024-2 (A), 27024-3 (B),
270244 (C), 27024-5 (D), 27024-6 (E) and 27024-8 (F). S DYEHBEER LS. R
r—% 10cm.

Fig. 4. Silhouette of leaves in the six individuals of B. palmata var. bowringiana . They were
collected in the same population in Xishuangbanna, and cultivated in the Kunming Botanical
Gardens for about two years. Collection numbers: Nakata & Lu 27024-2 (A), 27024-3 (B),
270244 (C), 27024-5 (D), 27024-6 (E) and 27024-8 (F). The individuals correspond to those
appearing in Fig. 5.  The scale bar indicates 10 cm
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p.6, Fig.5

5. HREZREE FERMGE TR ORI —EH CHE, EFEEcREs - SRS hici)L (B,
palmata var. bowringiana) DK TR MELEIR.  Nakata & Lu 27024-2 (A), 27024-3 (B),

270244 (C), 27024-5 (D), 27024-6 (E) and 27024-8 (F). [X 4 DHIEAR LcfBiE &t Ao
—/LA3 10pm.

Fig. 5. Mitotic metaphase chromosomes in the six individuals (20=22) of B. paimata var.
bowringiana. The materials were collected in the same population in Xishuangbanna, and
cultivated and studied cytologically in the Kunming Botanical Gardens. Collection numbers:
Nakata & Lu 27024-2 (A), 27024-3 (B), 27024-4 (C), 27024-5 (D), 27024-6 (E) and 27024-8
(F). The individuals correspond to those appearing in Fig. 4. The scale bar indicates 10 pm.
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