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Field Notes on a Locality of Begonia palmata var. bowringiana
(Begoniaceae) in Xishuangbanna, Yunnan Prov., China,
and the Chromosome Number of Six Individuals

Masashi Nakata”, Yuanxue Lu?, Kaiyun Guan? & Jinxiu Li?

"Botanic Gardens of Toyama
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
“Kunming Botanical Gardens
Kunming Institute of Botany, Chinese Academy of Sciences,
Heilongtan, Kunming, Yunnan, 650204, P.R.China

Abstract : As a part of 2002 field studies on Begonia in Xishuangbanna, Yunnan Prov.,
China, a population of B. palmata D. Don var. bowringiana (Champ. ex Benth.) J.
Golding et C.Kareg. was observed on a roadside cliff and adjacent grounds in
Longlinpo, Mengla Xian. The natural environment and vegetation of the locality was
described. The chromosome numbers of six individuals of B. palmata var.
bowringiana collected in the locality were counted to be 2n=22 each individual, con-
firming the previous report (Tian et al. 2002). The six individuals were similar in leaf
shape.

Key words: Begonia palmata var. bowringiana, chromosome number, habitat, vegeta-
tion, Yunnan
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Urtica atrichocaulis (Hand. -Mazz.) C.].Chen
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Fig. 1. The locality of Begonia palmata var. bowringiana in Xishuangbanna, Yunnan, China.
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More than 200 individuals were growing on the roadside cliff (A, B) and adjacent slopes
in forest margin(C).
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‘ H

H2, ¥ 4E L TWi-8 )L (B. palmata var. bowringiana) 4 {E® L 5 4,
Fig. 2. Habit of B. palmata var. bowringiana in the locality. The four individuals were found on
slopes in forest margin.

3. $R% L 7-#L#)L(B. palmata var. bowringiana)( Nakata & Lu 27024-1) DHfR & & { FEER,
TEb i REIRE R AN L 7oA, BRICHNE L7,

Fig. 3. Begonia palmata var. bowringiana(Nakata & Lu 27024-1) in living condition (A) and its
dried specimen preserved in KUN(B). The lower part of the plant had been transplanted in
the Kunming Botanical Garden, however, failed to cultivate.
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palmatavar. bowringiana) D¥:0 3 VL v b REF 5 Nakata & Lu 27024-2 (A), 27024-3 (B),
27024-4(C), 27024-5(D), 27024-6(E) and 27024-8(F).
5D geta fREIERR & 1. A 7 — Wit 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),
27024-4(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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Fig. 5. Mitotic metaphase chromosomes in the six individuals (2n=22) of B. palmata 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 (&), 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 ¢ m..
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Chromosome Number of Alnus formosana (Burkill) Makino
(Betulaceae) of Okinawa Island Introduced from Taiwan

Tadashi Kanemoto®” & Masato Kanemoto?

"Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
“Children's Future Section, Division of Promotion and Development Departement of
Constructiong, Okinawa City Office,
26—1 Nakasone, Okinawa, Okinawa 904-8501, Japan

Abstract : Chromosome numbner of Alnus formosana collected in Okinawa Isl. was
observed to be 2n=56. Although differences in morphology and phrenology are recog-
nized between A. formosana and A. japonica, cytological characteristics are identical
between them.

Key words: Alnus formosana, A. japonica, Betulaceae, chromosome number

According to Li & Alexei (1999), Alnus of the Betulaceae consists of 40 species
distributed in primarily cool and temperate zones of the Northern Hemisphere; Asia,
Europe, North and South America. In Japan 11 species of Alnus are native, A. japonica
being commonest, and one introduced species, A. formosana to Okinawa Isl. from
Taiwan in 1910 (Takara & Amano 1977) for afforestation against soil erosion and the
windbreak. At present, A. formosana is found in whole northern part of Okinawa Isl
(Kanemoto & Kanemoto 2004). Unfortunately, there is a disagreement in taxonomic
treatment of A. formosana. Makino (1912), Makino & Nemoto (1931), Kanehira (1936),
Li & Cheng (1979), Liao (1996)and Li & Alexia (1999) considered A. formosan was a
distinct species, while Horikawa (19544, b), Hatusima (1975) ,Walker (1976), Kitamura
& Murata (1992) and Ito (1989) considered that A. formosana was conspecific with A.
japonica.

Cytological study may provide a useful information for better understanding of taxo-
nomical relationships of these two species. Thus, in the present study, cytological fea-
tures of A. formosana and A. japonica will be presented.

Materials and Methods

Localities and voucher data of the materials used in this study are shown in Table 1.
They were cultivated in pods in the Botanic Gardens of Toyama. Somatic chromo-
somes were observed in meristematic cells of root tips. Fresh root tips of 5 mm long
were fixed in a 3. 1 mixture of 99.5 % ethanol and glacial acetic acid for one night after
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pretreating in 0.002 M 8-hydroxyquinoline solution for 8 hr at 5°C. The root tips were
macerated in 1N HCI at 60C for 5 minute, and the meristematic regions of the root
tips were stained with 1% aceto-orcein. The chromosome preparation was made by
squashing methods. Chromosome feature in the interphase and the miotic prophase
were described following Tanaka (1971, 1977). Voucher specimens were deposited in
the herbarium of the Botanic Gardens of Toyama (TYM).

Result and Discussion

Chromosome number 2n=56 was observed in both species (Table 1, Figs. 1C and F ).
The chromosome number of A. japonica has been reported to be 2n=28 (Wetzel 1927),
2n=42 (Gram et al. 1941)and 2n=56 (Woodworth 1929, Starodubstev 1997 and
Oginuma et al. 2000). The present count agrees with Woodworth (1929), Starodubstev
(1997) and Oginuma et al. (2000). Oginuma et al. (2000) reported x=7 of basic chromo-
some number of Alnus, and Oginuma et al. (2000) recognized that the plants of 2n=56
of A. japonica are octoploid. Karyomophology of the both species were basically similar
(Figs. 1A and D). Interphase nuclei varied from 10— 154 m in diameter and had 7—9
heteropycnotic bodies which varied in size from 0.2—1.0 » m in major axis. Thus, the
interphase nuclei were considered to be of the simple chromocenter type {Tanaka
1971). At miotic prophase, the early condensed segments were observed in the proxi-
mal regions of both arms (Figs. 1B and E). Thus, the propahse chromosomes were
regarded to be of the proximal type (Tanaka 1977). At mitotic metaphase, the 2n=56
A. japonica of both localities were relatively small being 0.6 —4.0 » m long and vary
slightly in length among the chromosome complement.

Alnus formosana can be distinguished from A. japonica as follows 1) A. formosana
bears the long and slender male inflorescence and short peduncle of female inflores-
cence than A. japonica and 2)it flowers before falling of leaves in late autumn, in con-
trast, A. japonica blooms after the falling of leaves in early spring (Makino 1912),

Table 1. Localities and chromosome number of Alnus formosana and A. japonica.

Chromos. No.

Taxon Locality number observed Voucher no.
(2n) plants

A. formosana Katsu-dake, Motobu-cho, Okinawa Pref. 56 1 Oki-ka003
Taihou-gawa, Ohgimi-son, Okinawa Pref. 56 1 Oki-Ta003
Yonaha-dake, Ohgimi-son, Okinawa Pret. 56 2 Oki-Yo0003-1,2
Genga-gawa, NagoCity, Okinawa Pref. 56 2 Oki-Ge003-1,2

A. japonica Otogawa, Fuchu, ToyamaCity, Toyama Pref. 56 1 To-0t003
Ida-gawa, Fuchu, ToyamaCity, Toyama Pref. 56 1 To-1d003
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Maakino & Nemoto (1931), Kanehira 1936, Li & Cheng 1979, Liao 1996, and Li & Alexei
1999). However, Horikawa (1954a, b), Hatusima (1975), Walker (1976), Kitamura &
Murata (1992) and Ito (1989)were of opinion that A. formosana is conspecific to A.
japonica, since morphological characteristic of A. formosana are included in the range
of the various of A. japonica and flowering time is not reliable. The results of the pres-
ent study unfortunately do not provide any sufficient data to separate these two taxa
to be as distinct species.

. .l‘u | i

a‘a.g‘. T
v @

F —

Fig. 1. Somatic chromoscmes of Alnus formosana and A. japonica. A, B & C: A. formosana
(2n=56), D,E & F: A. japonica (2n=56). A & D:Interphase. B & E: Prophase. C&F:
Metaphase. Bar represents 5 m.
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Phenological Study on Blooming of Prunus mume
Planted in Botanic Gardens of Toyama

Toshiyuki Yamashita

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

Abstract : Blooming phenology of 17 cultivars of Prunus mume was observed at the
Botanic Gardens of Toyama from 1999 to 2001. The study examined the relationship
between the blooming phenology and the meteorological conditions. In this region,
the blooming data of P. mume were delayed from 10 days to 2 months in comparison
with the region of the Pacific Ocean side. Especially, comparing blooming ratio, the
early blooming cultivars were the latest from the blooming day to the 50% of bloom-
ing. It seemed that the blooming date of the early blooming cultivars were affected
by air temperature from November to December before blooming. Furthermore, P.
mume blooming date was found to be influenced by the amount of snowfall during the
period from their early phase of blooming to 50% blooming.

Key words: Blooming Phenology, Prunus mume, Snowfall
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Table 1. Blooming phenology of 17 cultivars of P. mume from 1999 to 2001. N : Number of indi-
viduals, S3 : Blooming date, S4 : Date of 50% blooming, S5 : Date of 50% finished blooming.
S3—54 : Days from S3 to S4, S4— S5, : Days from S4 to S5, S3—S5: Days from S3 to S5.

1999

Cultivar N S3 S4 S5 S3-S4  S4-S5 S3-S5
Osakazuki (KZ5) 4 3.06 313 3.21 7 8 15
Benihibai (KL $E45) 4 3.07 3.13 3.20 6 7 13
Tsukikage ( A #%) 4 3.05 3.14 3.23 9 9 18
Koutouji (JI & E) 3 3.03 3.08 3.21 5 13 18
Mera (X B) 3 3.14 3.17 3.24 3 7 9
Mikaikou (SR BfI4L) - - - - - - Z
Benichidori ({1 F &) 2 3.17 3.21 3.29 4 8 12
Sabashikou ({£+&#1) 4 3.14 3.18 3.25 4 7 1
Kagoshimabeni (BEIREfI) 5 3.14 3.19 3.30 5 1 16
Chaseika (B 1E) 2 3.13 3.17 3.25 4 8 12
Kenkyo ( R %) 2 3.17 3.21 401 4 1 15
Omoinomama (BL\DEF) 2 3.21 3.25 4.06 4 12 16
Ryokugaku ({2 %8) 2 3.17 3.25 4.03 8 9 17
Shirokaga (B I0E) 3 3.19 323 403 4 1" 15
Inazumi (FE#%) - - — - - - -
Hakubotan (34t %) 4 3.11 3.17 3.27 6 10 14
Bungo ($#1£) 2 3.17 3.25 4.06 8 12 20

2000

Cultivar N S3 S4 S5 S3-S4  S4-S5 S3-S5
Osakazuki (K3&) 4 2.10 3.13 3.24 32 11 43
Benihibai (#I £k#5) 4 3.05 3.25 401 20 7 27
Tsukikage (A %2) 4 214 3.09 3.29 24 20 44
Koutouji (]I &£ E) 4 1.24 2.19 3.06 26 16 42
Mera (kB ) 3 3.01 3.20 4.01 19 12 31
Mikaikou (R Bf#TL) 3 3.07 3.23 403 16 " 27
Benichidori ($I F &) 3 3.25 4.03 4.10 9 7 16
Sabashikou ({£48#1) 4 3.15 327 4.05 12 9 21
Kagoshimabeni (BER &4#T) 4 227 3.24 4,01 26 8 34
Chaseika (B TE) 2 3.06 3.30 4,07 24 8 32
Kenkyo (R %) 2 3.20 403 4.10 14 7 21
Omoinomama(BL\DFEE) 2 3.31 4,09 4.14 9 5 14
Ryokugaku ($% %) 2 3.23 403 4.10 1 7 18
Shirokaga (B30 %) 3 3.27 401 4.09 5 8 13
Inazumi (FE#R) 4 3.17 3.25 405 8 11 19
Hakubotan (E%t#}) 7 3.09 325 4.06 16 12 28
Bungo(21%) 2 3.28 4.05 412 8 7 15

2001

Cultivar N S3 S4 S5 S3-S4  S4-S5  S3-S5
Osakazuki (K7&) 4 3.08 317 3.26 9 9 18
Benihibai (T &) 4 3.12 3.20 3.27 8 7 15
Tsukikage (B 82) 4 2.27 3.21 3.27 22 6 28
Koutouji (I £ F) 4 1.10 313 3.20 62 7 69
Mera(kR) 3 3.16 324 4.02 8 9 17
Mikaikou (R BR#L) 4 3.06 3.21 3.30 15 9 24
Benichidori (]I F &) 3 3.21 3.26 4.08 5 13 18
Sabashikou ({£#8#£L) 4 3.19 3.26 401 7 6 13
Kagoshimabeni (ERBFL) 5 3.10 3.22 3.30 12 8 20
Chaseika (& 1E) 2 3.16 3.26 4.06 10 1 21
Kenkyo (R %) 2 3.19 3.28 4.10 9 13 22
Omoinomama (BL\DEE) 2 3.26 4.01 410 6 9 15
Ryokugaku (#%%) 2 3.21 3.27 409 6 13 19
Shirokaga (BN E) 3 3.25 3.29 407 4 9 13
Inazumi (FE#%) 5 3.20 3.26 405 6 10 16
Hakubotan (B34t 1) 7 3.02 3.20 3.29 18 9 27
Bungo (££) 2 3.26 4.02 4.10 7 8 15
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Fig. 2 Data of air temperature at Toyama Meteorological Station from October to March in each
year. Daily mean temperature by decade (Upper). Days of daily maximum temperature
more than 10°C (Mid). Days of daily minimum temperature under 3 C (Lower).
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Fig. 3 P. mume ‘Koutouji’ damaged by snowfall.
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Longevity of Seeds of Eight Orchid Species Native to Japan
Evaluated by Asymbiotic Germination in vitro and Stainability of
2,3,5-Triphenyltetrazolium Chloride (TTC)

Xiaodong Dong?, Kazumitsu Miyoshi? & Toshinari Godo®

D Dalj University, Dali, Yunnan 671000, China
2 Akita Prefectural University, Akita City, Akita 010-0195, Japan
% Botanic Gardens of Toyama, 42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract : The mature seeds of eight orchid species native to Japan stored for 5—7
years at 5C were sowed in vitro on New Dogashima medium supplemented
with/without plant growth regulators to evaluate their longevity. These cultures
were maintained under 16 h light condition (40 g mol m*s?) at 25+3C or under con-
tinuous dark conditions. Only minimal germination frequencies were observed in
seeds of Habenaria radiata (Thunb.) Spreng and no germination of seeds observed
among other species examined in the present study.

Key words: long-term storage, orchid, seed germination

Orchidaceae, which includes more than 20,000 species, is the largest family in the
plant kingdom. Orhids are one of the most fascinating group of ornamentals and every
year numerous cultivars were produced by the hybridization among plants possessing
exotic and elegant flowers all over the world. On the other hand, many species were
endangered due to over-exploitation, degradation of habitat and over-collection for
horticultural purposes in the world. Recently, conservation of living organisms is con-
sidered to be one of the important global issues. However conservation of orchid is
very difficult, because their growth is very slow and few seeds germinate in the natu-
ral habitat. Therefore, establishment of methods of preservation as well as germina-
tion of seeds of all endangered orchid species was important for ex situ conservation
to maintain biodiversity. The first report of aseptic seed germination of orchid report-
ed by Knudson in 1922 was followed by successful reports of many orchid species
mainly epiphytes until now. In general, immature seed was easier to germinate in vitro
than mature one in terrestrial species of orchids (Nagashima 1989, Pedroso & Pais
1992, Rasmussen 1995), but preservation of fragile immature seeds was impracticable.
In this study, we described the germination of fully matured seed of 8 orchids native to
Japan after long-term storage in low temperature.

Plant materials used in this study showed in Table 1. The mature seeds of five
species, Cymbidium dayanum Reichb. {. var. austrojaponicum Tuyama, Epipactis thun-
bergii A. Gray, Galeola septentrionalis Reichb. f., Goodyera foliosa (Lindl.) Benth. var.
maximowicziana (Makino) F. Maek and Habenaria radiata (Thunb.) Spreng, were col-
lected from natural habitat and stored at 5C in an air tight tube without desiccant.
The seeds of the other three species, Calanthe discolor Lindl., Cephalanthera falcata
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Table 1. Plant materials used in this study.

Latin name Japanese name Habitat cgl?:crt?gn
Calanthe discolor Lindl. ¥R Kagoshima Pref. 1998
Cephalanthera falcata (Thunb.) Blume *7 v Toyama Pref. 1998
Cymbidium dayanum Reichb. f. var. ANYHT Y Miyazaki Pref. 1999
austrojaponicum Tuyama
Epipactis thunbergii A, Gray h¥T v Toyama Pref. 1999
Galeola septentrionalis Reichb. f. VFTTE Toyama Pref. 1997

. . var. N = -~
Coodrera llma Lndl Bl vt 710y 2R9 s Tomabt 17
Habenaria radiata (Thunb.) Spreng. FEy Toyama Pref. 1998
Spathoglottis plicata Blume = N Okinawa Pref. 1999

Table 2. Composition of New Dogashima med-
ium (Tokuhara and Mii 1993).

NH,NO,3 480 mg/1 CoClg - 6H.0 0.025 mg/1
KNO;, 200 mg/1 conc. H.S0, 05 ul
KH.PO,: 550 mg/1 Inositol 100 mg/1
KCl 150 mg/1 Nicotinic Acid 1 mg/l
Ca(NOy); - 4H.0 470 mg/1 L-cysteine 1 mg/l
MgSO;, - 7TH:0 250 mg/1 Thiamine Hydorochloride 1 mg/1
Fe(lI)-EDTA 21 mg/1 Pyridoxine Hydrochloride 1 mg/1
MnSO; - 4H,0 3mg/l Calcium Pantothenate 1 mg/]
ZnS0; - 7TH:0 0.5 mg/! Biotin 0.1 mg/I
H:BO; 0.5 mg/l Sucrose 2%
Na:MoQ, - 2H,0 0.025 mg/1 pH 5.4
CuS0; - 5H,0 0.025 mg/1 gellun gum 0.2 %

(Thunb.) Blume and Spathoglottis plicata Blume, were collected from the plants which
had been collected from the natural habitat and cultivated in the green house of
Botanic Gardens of Toyama and stored at 5°C. C. dayanum Reichb. {. var. austrojapon-
icum Tuyama was only epiphytes and the others were terrestrials. The seeds of all
species used in this study were stored for 5-7 years.

New Dogashima medium (NDM; Tokuhara and Mii 1993, Table 2) as basal medium
supplemented with/without BA (6-benzyladenopurine) or NAA ( « -naphthalene acetic
acid) solidified with 0.2% gellan gum (Phytagel; Sigma Chemical Co., St. Louis, USA)
was used in this study. Seven ml of medium was contained in each well of a FALCON
MULTIWELL (6 well) plate. Seeds were sterilized with 1 % (v/v) NaOCl solution
adding 1 % (w/v) Tween 20 for 10 min, washed with sterilized water 3 times.
Approximately 100 seeds were placed on medium in each well. These cultures were
incubated at 25+3°C under a 16-h photoperiod (40 x mol m?s?!) or in darkness. The
germination frequencies of seeds were scored under the microscope. For the viability
test, sterilized seeds were incubated in 1 % TTC (2,3,5-triphenyltetrazolium chloride)
solution at 30°C under dark conditions for seven days, and seeds stained in red indicat-
ing viability were counted under the microscope.
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Table 3. Seed germination frequencies after 2 months of culture.

plant groowth Light Germination
regulator condition rate (%)

- light 0

- dark

Calanthe discolor Lindl. BA 0.2 mg/1 light
NAA 0.2 mg/! light
NAA 1 mg/] light

- light

- dark

Cymbidium dayanum Reichb. f. var. - light

Latin name

Cephalanthera falcata(Thumb.) Blume

austrojaponicum Tuyama - dark
- light
- dark
- light
- dark
- light
- dark
Goodyera foliosa (Lindl.) Benth. var. BA 0.2 mg/1 light
maximowicziana (Makino) F. Maek BA 1 mg/l light
NAA 0.2 mg/| light
NAA 1 mg/I light
- light 3.0b*
- dark 58a
Habenaria radiate (Thunb.) Spreng. BA 0.2 mg/1 light 21b
BA 1 mg/l light 2.3b
NAA 0.2 mg/1 light 3.0b
- light 0
- dark 0
% The same letter shows no significance at the 5% level by Fisher's multiple range test.

Epipactis thunbergii Reichb. f.

Galeola septentrionalis Reichb. f.

O OO O OO O OO O OO0 © © O

<

Spathoglottis plicata Blume

The germination frequencies after 3 months of culture were shown in Table 3. Only
the seeds of H. radiata were germinated with minimal frequencies in the present study
(Fig. 1). Results of TTC test also indicated low viability of seeds examined (Table 4,
Fig. 2). The dark conditions were superior to light condition on seed germination H.
radiata, however promotive effects of plant growth regulators in the medium were not
observed (Table 3). Shimada et al. (2000) reported that freshly harvested mature seeds
collected from the same spot in the habitat showed frequency of germination at 12.6%
after two months of culture in vitro. Thus, the ability of germination of given species
was decreased during long-term storage of 5 years. The germinated seedlings of H.
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Fig. 1. Germination of seed of Habenaria radiata after 2 weeks of sowing.
The bar indicates 600 x m.

Fig. 2. Seeds of Habenaria radiata after 7 days of culture in TTC solution
at 30°C under dark conditions. Arrows indicates the viable seed. The
bar indicates 300 g m.

Fig. 3. Plantlets of Habenaria radiata after 4 months of culture. The bar
indicates 2 cm.

No. 10
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Table 4. Percentage of stained seeds in 2,3,5-triphenyltetrazolium chloraide solution after 7
days of incubation.

Stainabilit
Plant name %) y
Calanthe discolor Lindl. 19.3
Cephalanthera falcata (Thunb.) Blume -
Cymbidium dayanum Reichb. {. var. austrojaponicum Tuyama 0
Epipactis thunbergii A. Gray 0.9
Galeola septentrionalis Reichb. . -
Goodyera foliosa (Lindl.) Benth. var. maximowicziana (Makino) F. Maek. 0.9
Habenaria radiata (Thunb.) Spreng. 4.7
Spathoglottis plicata Blume 24.9

radiata were sub-cultured to 1/2 MS (Murashige and Skoog 1962) without any plant
growth regulators for further growth. After one months of sub-culture, plantlets were
fully grown for acclimatization (Fig. 3).

Seed germination of other species examined in this study was not observed (Table
2). The viability of seeds of Cephallanthera falcata and Galeola septentrionalis were
not clearly distinguished by TTC test, because they have densely brown colored seed
coat. In our preliminary examination, a high germination frequencies (>50%) by C.
dayanum var. austrojaponicum was obtained at the time of harvest (not data shown).
Almost all of seeds of Cymbidium dayanum var. austrojaponicum, Epipactis thunbergii
and Goodyera foliosa var. maximowicziana were not stained by TTC nor germinated at
all, so these results may suggest that those seeds had already deteriorated and lost
their viability during storage of 5—7 years (Table 3).

Though the viability of seeds of Calanthe discolor and Spathoglottis plicata were ca.
20% by TTC test (Table 4), they did not germinate in this study (Table 3, 4). In gener-
al, many kinds of temperate terrestrial orchids are recalcitrant species on seed germi-
nation. Thus, the protocols used for the germination in the present study could not
provide appropriate conditions for the germination of those deteriorated seeds. The
promotive treatments such as ultrasonic treatment (Miyoshi & Mii, 1988) or symbiotic
culture with a mycorrhizal fungus (Rasmussen et al. 1990, Umata 1995) should be
examined to enhance the germination of those deteriorated seeds to evaluate the via-
bility of seeds properly.

Although Seaton & Hailes (1989)described successful preservation of seeds of
Cattleya aurantiaca at 5C, the results obtained in the present study indicated that the
preservation using simple method merely controlling temperature during storage was
not effective to maintain the seed germplasm of many kind of orchids. Therefore,
establishment of long-term preservation systems of seeds of various orchids species,
such as controlling temperature during storage as well as moisture content of seeds
before and during storage, was prerequisite for their conservation. Recently, protocol
of cryopreservation by Bletilla striata was established utilizing protocorms in the
stage just after germination (Hirano et al. 2005). In the future, it is necessary to estab-
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lish the universal systems for preservation as well as germination of seeds suitably for
many orchid species.

We wish to thank Ms. Miho Komori for technical assistance. This research was sup-
ported by a Grant-in-Aid for Scientific Research from the Ministry of Education,
Culture, Sports, Science and Technology, Japan.
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Notes on the Botanical Surveys in Yunnan Province, China
— Route in 2003 and 2004
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Abstract: We carried the second term of the joint study between Kunming Institute
of Botany and Botanic Gardens of Toyama. These two years included four field sur-
veys aimed at the Genus Millettia (Leguminosae) distributed in Yunnan Province,

China. Eleven species of Millettia were observed and recorded.

Key words: Millettia, Leguminosae, legume, Yunnan, China
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AMillettia ichthyostona p Millettia macrostachya
[KIMillettia pachyloba @Millettia grifithii
pMillettia velutina é Millettia unijuga
@Millettia leptobotrya WHillettia speciosa

¢ Millettia pulchra WHillettia eurybotrya
@Millettia bonatiana @BMillettia reticulata
guMillettia dielsiana MMillettia calcarea
#gMillettia ocosperma =Millettia nitida var. miner
AMillettia erythrocalyx ¥ Millettia sphaeosperma
@Millettia pubinervis MHMillettia sericosema
@Millettia pachycarpa 4ruillettia cinerea
YMillettia tetraptera OMillettia gentiliana
AMillettia cubitii W Millettia longipedunculata
WHillettia lantsangensis EMillettia tsui

mHillettia entadoides fA¥illettia dorwardii

Fig. 1. Distribution of various Millettia species in Yunnan Province based on specimens of KUN,
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Fig. 2. Routes of the botanical surveys in Yunnan Province in 2003 and 2004.
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Fig. 3. A. Trunk of Millettia leptebotrya. B. Habitat of M. leptobotrva between Mengvang and
Jinuoshan. C. Fruiting branches of M. ichthyochtona. D. Trunk of M. ichthyochtona
near Mengla. E. Habitat of M. dielsiana in Wenshan. F. Root of M. dielsiana
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Fig. 4. A. Habitat of Millettia macrostachya at Lianghe town. B. M. macrostachya planted as
roadside trees in Dehong. C. Young plant of M. pachycarpa. D. Vines of M. pachyecarpa
near Nujiang river.  E. Field research of M. pachyloba near Hekou. F. Fruit of M. pachyloba.
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Table. 1. List of specimens of Millettia collected in 2003-2004 botanical surveys in Yunnan

Province, China.

. Chinese . Latitude . Research
Latin Name Name Locality Longitude Altitude Date Member
1|M. dielsiana ERETE BT NA(Xiaohe) 09-Nov-03 | KE#®. Bt
_ |BERRMEEEUE $%® | 21° 540° N o | KEML E R,
2| M. pulchra Eﬂﬁfﬁ_ﬂ Kt ENERER 101° 150" E 550m‘21—Ni/-70(? A=y
— ®%Mengyang) - EEW | 22° 035’ N KEW. EM8A.
3|M. leptobotrya |BFET (Jinuoshan) 100° 757.5, E 981m322-Nov-03 =B
. . = 22° 110° N Yoo n o na | KERL A,
4\ M. dorwardii ) ﬁﬁgﬂg ﬁ# itfﬂ«‘]ZO km 1009 52.01 E - 122 Nov-03 §§z€
5|M. dielsiana ELEIR BT &(Xishan) 1950m 29-Nov-03 |KE#. &x#
- B - o L4 ‘[ L= bl 1
6| ichtryochtons WRHE  Bit(Mengla s, 27500'"”0"737"‘7_03 %;iﬂ‘ ﬁ’j"‘
7|M. oosperma WYRETE AR (Hekou) ~ Ful '12-Dec-03 AEW. BITP,
(Yaoshan) o S R BE
. _ 13X 1(Wenshan) ~ @l 23° 5777 N KEM. BP.
*87 ﬁ-dle/smna EtESE (Yanshan) o 104° 117 E 1550@ 1j:Dec-03 B
9| M. velutina HKERLT BT HF(Qiongzhu-si) 16-Dec-03 [ KB, Bx¥
10\M bonatiana | RIZEEH SIS BE@yuns) | 250 229 N 1770m|17-Dec-03 [X TR, B
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FEAMAAEIZ20044£108 168 225108190 L7z, FEPVEARIT P E R R A BT

D4R T, F2AAEOR, ELRIFLE
E D% 7 - 7z Millettia pachylobaD B#E %
BT DT, ZELTBV /@O
(Hekou)iE A DM AHE A 12 M. pachylobaT &
A & EMERLS(Figs. 4E, 4F), Z oS
13 —A%E I L 72 ZK# T, M. pachyloba
DARRNS T ENBREOELBEIZLH -
Twih, AERMLZBERERTH L, M.
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ERAENRBZENLIZLIED Y, BED
HML LI VLETH 5,

Z NS Millettia®D FAZE #5 % Table 112 F

FERTIRAE (KUN) & & (1118 Rty R HE A
BE(TYMIZHUE L 726

WERRE

F1EFE
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A A N— T KE . £ ME. FE BAE,
LT
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~HH).

11A16H HEA2H5ET. BF(Simao)%x &
B L. & (Manxieba)~ M FEFE(Maliping)
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(Jinuoshan)?» & &£ (Menglun)i £ % (Z{FH
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1IA17H PR BT R [ TR AR ZE,
11A18L Lo -URTL. 4F
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M. Eis4isMengla nongchang) il T#
hneERMAE L,
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Vo EIEIZRYD, SHIIETFL, 74 AH
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11208 #3254kl $#HManlin) T
WA BTN,

11A21H TG BLRRAN 2 Rl i [ o B mR AR
T EYFEREX & T
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FEl(Yaoshanto A Y, f4E, WIIZR S,
12A130 @A 5 5#% (Gulinging).
4% (Maguan)% #H L. 3CII(Wenshan) {2
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128148 3ilid & il (Yanshan) & O
haTHE, R(QiubeD)EZFHFEHL.
Frizt (Kaiyuan) % % To#h(Mile)iZ #8lo
12H150 5556 RBICK 5,

HEIMAE
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WA A = DRE L B OTE. BEAE,
% KEEF

9A9H RM» 6 EM(Mangshi)io ¥ 8,
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IHIIH WA ot LU, Bi(Lianghe) T
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Materials for the Flora of Toyama (9)

Takaaki Oohara & Survey group for the flora of Toyama,
friends of the Botanic Gardens of Toyama

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

Abstract: Through our recent field and herbarium surveys, 15 taxa are newly recorded as mem-
bers of the Flora of Toyama Prefecture. They are Carex neurocarpa, Carex pudica, Fimbristylis
verrucifera, Cyperus x condensatus, Boehmeria spicata, Chenopodium album var. stenophyllum,
Raphanus raphanistrum, Potentilla anglica, Trifolium glomeratum, Lythrum salicariax L.
anceps, Melampyrum laxum var. laxum, Orobanche minor, Plantago virginica, Erigeron pusillus
and Eclipta alba. Additional localities in Toyama Prefecture are reported for Salvinia natans,
Alisma plantago-aquatica var. orientale, Bulbostylis densa var. densa, Fimbristylis aestivalis,
Symplocarpus nipponicus, Lythrum salicaria, Trapa incisa, Pyrola nephrophylla, Clinopodium
multicaule and Aster hispidus, 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

INFTELERICHESA TR Do/l
B, BINEATIEINE TIZEI LKL
PEIS N T d o 2B O 4T % 20044 K
DENFEBLUERREI L VHERLD

<7 51 Atriplex subcordata Kitag.& L C.
¥ 3y << 3} Melampyrum laxum Miq. var.
Jaxum 13 3 Y=<~ I+ M. laxum var. nikkoense
Beauv. ¥ 7:i3~~ 2+ M. roseum Maxim.

THET 5o

Aml, BILEHRHEE LTHRET 51598
B, WL EILBICBITA2EFTOREN
[EEAEYEE] (KEIZH 1983) H D ICEKIC
BFonTniwnbDTHS, TNDI) LDk
VN7 A ¥ Chenopodium album L. var. steno-
phyllum Makino X 3 O+ C. albun var. album
F 723 Hh 7 5 7 A C. virgatum Thunb. .

var. japonicum Fr.et Sav. £ LT, 72A U A
% h ¥ 7ary Eclipta alba(L.) Hassk. (% 7
#7710 E prostratal. & L TEILIEH Ikl
MBEEARE (TYM) 23 E LRttt
¥ & —EAE (TOYA) I S v Tw s,
—F. BIURHESERE LTHRETS10
SEEE. ChETEINRTORELETR
BRI EIIILIHSA TV D720 D



40 Bull. Bot. Gard. Toyama No. 10

TdHhh, 33w T Salvinia natans(L.)
AllLB L UFe A ¥ ¥ Trapa incisa Siebold et
Zuce. (& [BHEFEL v FF—4% 7 v 7 2000)
(BREEIT B A (R R W A AR W 3 2000) THEW
fEMRIBE (VU) . 440 Alisma plantago-
aquatica L. var. orientale Sam., 1 b+
7 > % Bulbostylis densa (Wall.) Hand.-
Maz. var. densa, & A > 7 Symplocarpus
nipponicus Makino, W3/ A FX 70
Pyrola nephrophyila (Andres) Andres, ¥+
& Aster hispidus Thunb. i3 [EILE
DFDBFNDOSHLTEEY (Ly Fl—
7oy ERE)] (BEIRAETRREERB Rk
FEER 2002) THUMGEERLIEHARE S S
NTVBELDTHLEN, KREICLDEILE
PUCH7- T e R TE& L, /2, 27
5 >V % Fimbristylis aestivalis(Retz.)Vahl,
I3 U NF Lythrum salicaria L. B £ v
< b 73+ Clinopodium multicaule (Maxim.)
Kuntze & ['& ILEEEE] 2 S0 sCikiz &l
PEF -2 TE0 00, &R PSR R
AELF LR vy - ERE 3R
HEOCEEPUES N TE 64, EER
HOMEL LB -0 THD
A, AROREICL DBEICENICLET S
ZEDPH LMo,

B, RRETIHHLAERDL, EILEH
SUREY AR B L O E TR b v Y
—EREI SN T WS, BB, #i%iIT
1T A R D[4 THRL L 720

1. BRHRCFMER
1-1. 2 3> AV Carex neurocarpa
Maxim, #v¥Y) 74E

TEMREEI R BORHZERIC L D ARNTTH
SN, ZOERITAOE HEMEED/NE
I . REERTE, EETLVWES S
LD HLEAFEI /RO ATEOD
OTHY, SHICRVEENSHH N FO—
T LD EF LRV (Fig. 1), Bl

LEFORIILNEYEH D &) S 5
ZEMLEREFE LR, B LIS RE)
BEREE LR b v & — AR i
ELAED I 22 # Y & [FE S AR L
SNTELT, i3 /RO AFXEEFES
NIAERFRIZSRFEE FESNAERILE S
T Teirofz, S HFERR S N/ EFH I,
D — % A U CaER S - TERIHA O
ZEM T E B (S 180m) T, 2%
A7, YA HEDEFCET LTB
LD ) Hr o iz, BILR OB T
PR G- HIR 1994), BEHE (KT
1997) 5 & UlE B IR (I B I8 S SR E W
BAIFEE 1966) 1Ztekid 5, (MH REPLE
EMRTE - & — (1992) TIIEFEH 5
WA T o & L, R, A
BTHZEENTVWAE D EATRERTVAED,
AN TR AT E IR > T s

& vAﬂyﬂn 7Y
R S
&Am.
Fig. 1. Carex neurocarpa at fruiting stage in
Yatsuo Town, Toyama Prefecture

(April 28, 2004).
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LHIRZT OGS, EHOMEYEETL H
AR CARFE LY B2 old Bk
OF IR (G- 73R 1994) BLAHZ LR (i
W 1992) A TH O WL E b ICHERT M R
bELLABVESITHE, $7-, B2 - 1E
A (2002 (E LU SR O 5347 12 2w Tidal ik T
OESIZ IR A L TEAEN OO TH A
WA RE L TWE, 20 L9 R I Ehb,
REDERHTHEEN L DOV THE
AMETHAMFENEL HTH R VAT, & LAED
HEMTHo2HEI0IE, HEilEaiEEes L
TAM % B0 T B GURRHF (BURRRT 4 B
ERAE TR 2002) 2 KRBT CRERFF 2000) 72 &7 &
Mk, MEOEE S 25 & L TRy B
BULERHLEEZ GNL, KROEEIER
WH STV B EFRIEHERIZZ L 00
1 TEHOATH N, G RICHELHIEE
B X iR SRR EAYERD TEv 2 &
B, IEILE DO BF N5 5T EA]

KA EILE 725 EH (9) 41

THZ 7 THMEREERRIEY TS L Eb
N SHBEBEICENOFEREOBE &4 L,
RN TORFED AL FRE % EREIIERT 5 2
=N 5,

FEAVEEA - A ARITEAN (BB
SE[H A A TSR, A4, 2004, 6. 28 (TYM
10054) .

1-2. VAR5 Carex pudicaHonda &%
D) A E

AN O F G ERI BT A 2 7R O#
DWWE L THER SN, SEERERA-LD
(. AT CTE/NBINZRENE, AR
TEHROEIZERIH Y, BT 3L TE
OFEERTBIROTEY E 225D AT A
ATHIORMETA L, oI/ MEEIZE A
SRR TR I S L, B NEO AR R
M F A (Fig. 2) o RFEEFEL
720 B IR A SRR AR 2 L LT RS
bt v 7 —fARE IR EO R L [6E S

Fig. 2. Habit of Carex pudica in Kosugi Town, Toyama Prefecture (May 2, 2004).
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NERIIIGE SN T W iEh o7, AEEH
UXAATFENGEINE T A RATFEHPNT
VAT EAREIIRRUL oD, Thb e
FEEINTERIZOWTHRE L8, KL
FESNAERELDEEITA T LD o7,
LMD L-EFTHIZEE S L iEniho LR
FHHEDKAT L A IBE (RS #950m) T
K XAL, X b F R EEFITIER
SHOBEDET LTz, BILEOITR
HCTIREHE (KT 1997) B & k215 ((8)
HAFEEYHEL Y & — 1992), fR@HE
(fRHHEARAE BRI B A RAERR 2004) IZRCER
HhoHH, BEFETIISMITHEHICRs A
5L9THb, (MHREFEEYHELY ¥
—(1992) TRIAFEIEFEL LILBRIHIT
TOMBIZEEEN DD L ENTVED, ZD
SR GBI VKM EF A EIAAME 2
Ao BRI G HOIPEERT b REOFLER
EFBFTCVwBEIDIIRLA-O Lol T
S LM AR Y Tld, ARRIXEAREA D
BICREFHIBO TL R L, BINREARTE
O AP 3BT B 5 AIROILRRIZH 2 TTHE
WhHs Ll shs, 7o, XEOLEFH
BHESHRTVWEBERTHEIENO, M
Z)NEENL v F7— & £ 1995)
THIBE L LTHRDIA TV L2032 IILD, &
PRI (BRI IR A TG 5 B AR R#RR 2001) T
MREIETE, FARAF (GUERAE 4 0 R AT A 1]
3 2002) THEBTATHEE Shb%, £ DRF
HolLy FF—% 7y 7 THEFEERSRS
e LT EiFshTweb, BILIRTIE
INETEFI MO N T d o/l
[BLEOBBOBZNDDH B EFFEEWY] I
EY EiFShTuniv, LaL, REDE
BFHbEsictharr)—-rMeshaZ k
PEVEBHMDRTHY, EFHEO LV
S ENSFREDRBAIEET > 7 ITHET S
RSN D Do G4, SEOEFHI RN
EN-EREBER, BOMhAHEIE L FEEOR
BHAARLNAETIRE. KRS BT

HENZFHAMCAEZEL, BEATOREOEF
ERFHONIITIULENH 5,

FEAEA KBRS RTEF (VMIIT 3R D
sk, KB, 2004. 4. 23 (TYM 10055,
10056) , 2004. 5. 2 (TYM 10057) ; /BT B
(At DsE), KIEFEB - UK, 2004. 6. 7
(TYM 10058).

1-3. 7F*F>V* Fimbristylis verru-
cifera (Maxim.) Makino # ¥ ) 7%
ek S B OBBRAKIC L D AETT
I, COEKITERELS~2.5mmD
B TR/ ESH), —RLEIH
Lo IUHY V) 2 BbEARROLDOTH o
T A IR VNS D BAS W k&
ARSI A2 TH B Z &, REIIIK
WRIEME CREISFHE 2REIROZEED
HHILEMHEL, KELRE L, BILR
POt REAE R E LN REX e ¥ —

TR XA L FE SN ERIE S R
Twhhole 2170V XFBERPIZD,
TAF Y FLRESNAREERIETN
Twidrol, BllFHE LY 5 —FX
BIIGBERIAEEFRESINTREDH L E
ER T DAEA (TOYA 16321) AN & h T
A ThiEBshice ) akRIESNS
bDOTHoTz, SHEFERSIN-EFTHIT, £
BEDYEERIALE T 5 BOMOF AT 1285
(EHEH#H40m) T, FELTET VY FHPRE
LREET—TICEET LT i, BILEDR
B b3 TLI N IR (BB R EF YT £ ~
& —1992), R¥FE (KT 1997). IR (I
BREESEBETRE 1966). AR
(B 51987, /MI1987) ICREfFATH B A%, VT
NOBETHEFTHEIPL VL) TH S, (H)
HAEF & MR et~ 4 —(1992) Tl =3I,
FREE D S BEIREII DT TORBTHRAS L
TWAIENRERTVE, /2. EFIE
(REFIE B AR - REFEAHRE
B AR ER2002) R R E (RIERBER
SR ESARERR 2000) 2 LK DD L



Dec. 2005

v FF—4 7y 7 THEASEREI N LY L
LTHY EiFbhTwa, BlLETIIC R E
TEEFHLN TV A o720l [BEILE
DEBOBENDH HEFEEY) IITEY £
o Tninds, KETHHEFIH D %
ZEDSHBICHL TV A TH BT RN
bdHb, HL, AEIELBT+LRBITIED
DD L REETHIHENHL ZLH B
(Bl - M 2001) . 4% b IhE TLRAM
DBDHMOERIfTOND L 61X, KEOH
BOREIINSVWEZEZONE, §%, &K
HEFHE FERRICKIRE & LB Z0HE
FEL., BEHLIEEBLTB(ILIEET
Hb,

FEHMAEA | SRER/IMSET LA ST (B 7 itb
), EAGECI, 2004. 9. 12 (TYM 10060).
1-4. TH#HYY Y Cyperus x condensatus
T.Koyama #v 1) 7%

HEWEE R B OFHERIC L ) ARBAT TR
a7z, AMIZKoyama (1953) 12 & b 5t#
SNA—EET, Fr YY) C amuricus
Maxim, & 3T X H YY) C. irial. D3R
LEESN T, 40O, BURTHELN:
EARG, BEFIITXTY Y URAKICES
1.3mmAZRE & /NBRICHEBIRYR MEILF
Ay LREBRIZIS~BMEONENE EE
E15~30mmé& RWHEIR T, MEB D IZFERF
PHEREVEDILIIIRZDLDTHo72, £
DIEH, B IIERSP T hTMIEETS
BETHL R EDFEHAVTRLF v Yy
NETITATYYVOFREHTHYH,
Koyama (1953) Ot el & b L { —&K T 5
Zehb, KEERIE L, 4EIFTEE R
L 7235Anid AR IT O T H A % #4) 5 EEg
(EEH180m) DBARF TH oo, £F
ERRERR L 72 DIERZ{ER L VEEOAT
Hot, BEINRPREYRIERE, ST
£S5 (A At XN AMEEN | P LAY (P

ZRGNE SN TE LT, WaERLEES
NAx ) FYBOERPICHREL FEE

KEA : EILE 7055 (9) 43

ENBbDEIEITNhThd o7, BILED
IR THIERIIR LS v, MR T
DAEFGHEBIRHRI NI Lo
A, BKHE (R 1996) R #E R (BB RHEY
HREZRES 1968) 2 &, LB ORI
ZHVRVHENDZDATHEH, FyHYy
VN EITRAHY Y INRET BIFETTITH
BT 5BV, 28, [TEEOHK
iRl TEEMEME) 0N v ) S EER
S (88 2003) IZiZa TAHF YY) L hy Y
1) 7% C. microiria Steud. DA L #HFE S
B FRHTY V) C X mihashii T.Koyama
DEABEMFERINTVEH, 20950
SMRERTOBEEIIe S RKITY Y1) Lh b
Koyama (1953) @ 73 # ¥ ) DRk R ™2
I—HFTHbDTHY, FEETL 747
YV )BBLEN TV AR FV,

AEER D FEBARNEE, pH%E,
2004. 10. 28 (TYM 10061).

1-5, 37 HhY Boehmeria spicata (Thunb.)
Thunb. 1 7 Z74#

TILET ORI CRERR S Nz, SEIFERR &
N7zboid, KBIZTKEBICAETTA2RE
DT A B. sylvestrii (Pamp.)W. T. Wang 2
RS A, EFEEFICREL, EINR
THER, Smid3BLavE ) M TH
ENIZTAVERRLREODTH o F 70,
2% a7 H Y B. gracilis C. H. Wright %2, 7
FATAVEATHAVORKEREEZOND
F F /337 AV B, gracilis X B. spicata |21
EHIUTV S, SEEL N/ b DITER
DR AT AT (FEHERY 2 b D Tid 6 3
%) T, BOERIIRLLHVERTH S, 1E
FRNCIZREND S Lo M 2L,
ATHAVEREL. AT HVIF21EDE
MEAEFER & 3 RO B AR H 5 Z LS
HMONTWEA (LR 1984), BIETES
N7z b DEBEEREPRABmICKU, HfE
FEREMELPHERTE VW L, &
BLAEFERICTH L L Bbh b, BEILESDRIEY
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BiEARE, FLHREbE Y ¥ —EAREIC
BAREEFAESNAERIINEINTES
¥, AEE L FE SNV T BOER
HIZbABERIEEND O DIIHERTE LD
o720 AR TR S NAHANE L IUAT O
KL DB Z TRV 2 AREHV OR RFE 2 ik
M (E&E#500m) T, ZHOMEEDEEFHE
gBainiz, BEOEREHETIIRER (G
£ 19972) B X Vil RIE (i R R B EFRAEY
KBRS 1966). fRHFE (2 1989) IZFLsk
HhsH, BEEFETIIFAIIPEHIUEIIRS
nN5L)ThHb, RE(19B)DATHYD
ERSHRTIIET4RTHENITLALIRK
TR B & OTIESIHT 2T Y, A
ELAILD A A TR ERE & KEEIIDT
P1ATOIRENTVLAIZBE RV, KE
o b o & bV EHER I RIEER
THHHI Dk ) EHEHFH Y, REHTTIZITHE
AL ELUNROEFTHIZIMZL TS,
= AEEFSHERSNEE, PHEIES
(1995) A EMEE AT FR T 208 B4
ENSOMAIEXFEFICHRTHEELD
NbEX7 9 =FrDEF*HELHBTH
D, SEOaIT7THVRERIILXI S =F S
HEL FFRMICEE, FEL TV 5D 2R
L7 RIBE(1984) 127 h v ERATHR
Rt R R ERSICET TS L L
TWAHILREETAE, SEBILRTHES
NAaT7hVRAROBERTERL, ¥7
=¥k, ERAEDO/DOWATEY
HEFISHALTRA, €EELLZLDTHAHT
BEMEATE

FEMVEA | I ER S ILET B &~ i (3
BLAERR), KIEEH - BARXES, 2004,
10. 7 (TYM 10062, 10063) .
1-6. KV I\PhY Chenopodium album L.
var. stenophyllum Makino 7 %%}
A B OBEHOLKICL Y EILTD
HBETREIN, 5EEONTAERITEDN
2RE L EEMAE, W T, —RLALE

ZAEBDAT T T Y C. virgatum Thunb.
FROEIERDLDTH o712, EOTH
WHE BBV HL @RS H L, E
BEBTEFRS mmBELEATALNSL S
757 AFICHLTHL IR EVwE VS
AR L, KGEREFEL, 17
STHAFERYNTHFTIIEFHNOEIZD
HE»LENSH LA, 401 ERITH
ERDOLDTHY ZOHIZOWTIIHERTE
TWwiv, BILEPREyEEARE, BT
B v 7 — AR IR R L FE
SHIBAEOERIPNE S AT o/
A, BIUmHE L Y & — g s h Ty
BEHTSTAY, Lu¥ neThHFERE
ENTVAERBIZIASEREFESNS
BEANSEHEINTEY, BRNEOLOLL
TS EEH KD ERICETEHE LN
B OERBISEEDIZD . BET L EILH
Eif AEN THRESNIERDHRTE,
NS DERPRESINTHINITVTRLE
BICREWHIBTH o7z, SEHERI N4
B, EBVICERE ShisEROa >
7)) — FROERS (EHHIm) T, EAH
WZHRBLL 72 BA D A DS EE LTz, BILE
DR BRI TIIREFIR (TER 1997), ANIE
(/N 1987) 38 & UaHHIE (U0 1989) (27t
Hhb, MBREEEYHTEL S 5 —
(1992) TidibiEEH, SERBII2TTOH#
BTHAISRTWAEZEIRENTVEHD
D, FNOBAFBROBTIIRIFEOAIZL
DEFNRENTH RV, LA LEDSL, L
doEIWEEI Lt v ¥ — DRV NT
A EFE SN SERPITIZBRIE KA
(TOYA 35692) % A Il & EE B (TOYA
35156, 35157) . FriB R HFiEHT (TOYA 45209,
45210) R E TRESNDONEENTS
D, FrM(1962) &EEATAEIBAICET S
CEERERLTWAZENS, BHRBRETY
A7 & b FPERHLUG LATE O IS I K 5
LTWBDTEhnhrtfElans, 7270
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BWRTRASEROFTELEFRIBLME
SNABREIIAEEENELVRETSHS Z
Enh, SHRBBCKTEROEFT S ANE
EITHILENHS ).

FEHMEAR ¢ THIERA B H H S ~ 8, K
FH5A, 1956. 8. -. (TOYA 49618, 49619); &Il
HE 2, KHE5A, 1979. 9. 30 (TOYA 46780~
46783, 46785), AHE A, 1999. 7. 18 (TOYA
56579) {BFF#7L, 2003. 5. 28(TYM 10064); &
LITHE#E, AH34A, 1934.8.5(TOYA 35693).
1-7. 439 /443> Raphanus
raphanistrum L. 777 %

TEPRES R EROEFIRESMIHETNT
REIN AEEI—ay /T 7 74,
REREENB A TH AT IbiEE ~ L
R L T b (3 2003), 4 EIHRE T 5
LOREINEDMEIZLECEFTLINTY
4 2 >~ R. sativus L. var. raphanistroides
Makino (2 & {2 b D TH - 72H%, LA
REBTHAHILhOARMELEE L7, RE
FHIFEMTH Y. REDEREIZOWTIIHE
ATELD o7 BINEHIHEYBERAR,
ZITHBEL Y > & — AR AR L F
ESNTERIE L, ¥4 2 BOERE
FRE L0l & mlE TR EERIT RS
Blrote ARAE %R L0
REOCHOIET 2 KRS IIEDO—E5
T, L8 O5m X 5m 13 E DS
B EEIES L T/ BIEORBEH
BT A (M 1987) 2 b i ST w
o

AR BB AT 2 T 1 (UhEER I
B OME), RPETF, 2004, 5. 23 (TYM
10106) ; iEFH T, 2004. 5. 23 (TYM 10105) ; (1
ARIEE, 2004. 5. 23 (TYM 10104).

1-8. N1 X L0 Potentilla anglica
Laichard. /Y7 %

AIEE AR TIERFL - B (1998) 128 -
THDTEFN R LON I -0 v FHED
ZEETH D, SMEILETHSoEEIT

KRB © BINE 7 05 & (9) 45

BERDIED 1 LA 2 HE TV DT,
Tefr & BRI TH A, BHEEISNEDLS
), SNEIBEIIE CEICER oMV R
Pd b, PEHULEOERIFEO 3/NEIL
TN HHEOHENBIAL D% EOBENE
11+ EH(1998) X Ball et al. (1968) DAFED
L E U A S o P SN N WAY e SN
o E[EE L. Ball et al. (1968) 12, I —
Oy BET HIEH 4 Bt DP. erecta(L.)
Rauschel & P. reptans L. D383 A TE 12 S
ML TBYREFTRETHS I L EBTW
505, AEHATE-LOIERIELSICH S 1
BEDHKTH o /2728, BEIZOVTIIHER
TE&Lh o7z, BINERIEYRIELRE, B
IR b v 7 —EREI IR L FE
SNERINE SN TESY, V400
BOEAFICOREEFRETREERIIET
NTwhol, HENBODDEITT U F
HN—HIHEEN TV B LD L DM
RET2EEZOLNTVS (BA 2001, 4
MARECEF 2R L -0 EINm .08 %
RNBRINIBVDY A4 3 ) HARDT O
L (BEEAY8m) TdH o 7245, BHIZIEERHED
MBI S Nl b oo BIIELIALO Hhis
TRABS D TRV Sh-MENEDZ
. FEE (KEF 2000), FEILE GBIz s
2003) L EE STV 5,

FEMLEEAR BT AR ARHT (RAITR V), KRIR
F£Hd, 2004. 5. 31 (TYM 10065) .
1-9. #>3Y X 94  Trifolium glomera-
tum L. < xF

AT 70 H, -0 w8 BTITH
EO—FETH 5 (KI§ 2003), 4-mELE
TloNnbDE, BEI3NEPLLRD, &
ANEE BN TRV SEEATH LD, TR
F I3 AR CIEEHLecmDHKIEZ TH 5 (Fig. 3).
ZEIRATHL L RERFIZOW S 20,
ERIIABTHLEDEYEHEIL, KL
FE L7, EINRFRmyEEAE, EWm
B bty & —EARIZII AR L [AE S h
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Fig. 3. Trifolium glomeratum at flowering stage in Shinminato City, Toyama Prefecture
(April 28, 2002).

TAEREZ, SR TwE Yy Iy Uy
BOSIEREFHE LR E FETRE
AR o2, RETHEESIN/-E
Hi@¢%%”£%®ﬁmmaﬁﬁféﬁ*
FHETH Y . 20024EH SUTEEC 2 AR £
H R L TW/98, 2004J£ INE o AL i L]
ﬁ%éi%mmmmﬂh iR o
tﬂﬂm&nxﬁni&wﬂn_mmwmxt
DHEE LT O8I 27, [APTIC B
LR ic i iR AR H ), Ty A Y
i AEENIBALTRALZOTIE 2w
e S ND, KiE(2003) I Z=EIE, K
PO, [ LLIR memﬁénfmézk%
ROl LT A%, g (IR0 2001) 124
@ﬂ#%éoEM%whliﬂ#%®¢ Tife
Eet s Sy e pals
ﬁ&%@.ﬁ%ﬁ&@mzfﬁuéﬁww
FESAT ), KSR - AR 2002. 4.

28 (TYM 10067) ; AMA#E-F-, 2004. 5. 23 (TYM
10106) ; B #I7L, 2004. 5. 23 (TYM 10105) ; Ll
AEEE, 2004. 5. 23 (TYM 10104) .
1-10. X 3 YINX  Lythrum salicaria L. X
L. anceps (Koehne) Makino 3 vV ¥%E

K% (2003) (12 & ) FEETHD TRMA A
Nz I UNF Logalicarial. & 3 F
L. anceps (Koehne) Makino® s fE T 4,
A, BINETELNZL O (Fig. 4) (&, 3E
FHEEAHE X rmd, oL, ¥
B, UHIIAEETCHL BELAMESE AL
bOTEREEIIH ), HEOSimizeLRIR
KT 2EO R TEZ I UNFITE LD,
HERLETHIIIEE, ZOMBREFIEIFHMALT
Bth L. 3R CIRDSEMIZS £ ) %M
LanwaEIUNTHaRELE4Bo60
BHDTHoffd, A I UNnFEEELE,
A A I UNF R LIRS LT i



Dec. 2005

Fig. 4. Inflorescence of a putative hybrid
between Lythrum salicaria and L. anceps
in Toyama City, Toyama Prefecture
(August 1, 2004) .

AU A PR 1| AP o TR A (R 9 20m) T,
Baid 5T 3 UnEE I AT HFEETHIC
AFLTWAERERPTH -7, Hibiza ¥
EQBETOEVERIZELIL TV 0 I
LA &1 Rl AL Tah
o728, BEROAET 2R L 72 WILRS
R B AR, Bl EE b vy — IR
AEZIE TSI Tl I UNFTOREHES &
FZE ENERIPE S LT s 7245,
BIHERE bt » F - E N Twi
SEIUNFERAESNTWGIMEOEA
2HBIUIvAFLEGE STV ZHEH
BEOEAR 1 BOFF3 HATA I UNFERES
NBELDTHo72, SO BEINHED2E
RIEEROBE ORI AL OERS
<L AMAEEI CHEFSHESAILD LD

KEH BB 7 o2 &8 (9) 47

LA DTH -2, BIIEHEITH T
ELTEBOENTRENL-ORE LRV 2
E LD IUNnFHLELDTH-72. b
DERZCTNLFITHRATHRES TS
D, FREEAEE DT 1 FEWEAR (TOYA 5655)
IZIFEE E ORI H - 7o ZAUTEILE
MR FORI & (2B 72 58 (IS
WRITHDEEZLNL, &) —HOER
(TOYA 1933) 1213 3 A ATEEAF S T
TR EDABOH2ENAIINF, 1K
YNFELRESNE DD THol, I UNF
LRIV IVNFR [THEFE] O/ THENMEY
EahaZ o (JEHIEA 1989), 2hb
DERRO A I INFEL I INFRLI Y
NEWERE A ERE LTRESATW
HHRTELZ-DOTHAMTRELEN SV, 72,
FEFED S DEBEOMIEI»E NI
NFWTHDLOD, SEFMET, L
ZEROAMITECEROELESLLDT
Hot, BLHEDOEBMETIEA I UNFD
GRS hdo a8, EEIERE
(2003) AERTHA LA LI UNnFE
IVUNEPRE L TWAMEIZZIEAEEL
TWADTIERwrEEbils,

FEMMEA L LT AR (paE ) o), &
ARAFT - ABEER, 2004. 8. 1 (TYM 10092,
10093); BT M, # 5 AFER, 1956.8.12
(TOYA 1933); BT BEES, EHEAT
I, 1957.9.10 (TOYA 5655) ; BLHEN AFE A
Ehby ~ At & 4, 750~900m, F<HqE A 1983, 8.
27(TOYA 10251).

1-11. A2~~~} Melampyrum
laxum Miq. var. laxum 3=/ N7

REREELIROEIL, BEUNILEFTT
B IV w7 I+ Melampyrum laxum Mig.
var. nikkoense Beauverd & ZERE{RIZH B —
HEFTH D (Yamazaki 1993) . 4kl il B
LOALIATOFF 3 FEr TS BRI, 18
OFERNZ D AL T HEER B ORIR O Fi
DB EHEHAH S (Fig. b) e dhbirarw
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Fig. 5. Inflorescence of Melampyrum laxum
var. laxum in Tateyama Town, Toyama
Prefecture (September 21, 2004).

v 3 FEFEE Lo AEATREE L7 L TTHT R
LTRSS O EF I AE TV O L w2
R (VPR BEE I AI300m) TH Y L &
TV TFIRAAXFFLERIZEF L T,
=, hEYEEE L‘ECDTTJ/HKTLW g L
t'mhiﬁ-LM$ﬁﬁ‘ﬂ% TN 2 B 201
o> FR R Bt (R |uJ'(’]550m) THhots
uwi ).10)/51:;5; i NG K R N e A A o
2o TR gL E AR A & SR A LA &
A, BEIIwwaFERES TV LT
WMMEOKEAR3 Ay 2w~ EEETR
ELOTHAEIEDVHLNIIR T, $10F
WRtExfbtr 7 —iliddarevat
[ &AL BN E DRI S LT e e
Sz, T FEEE SN TR
Az ww 2 EEE SIS LN REOHA
W2 HEENTwz, ShOFEME X UER

OFRAIZ LY LTS KON LE o b i m T
DY AYIAFTOGHVERTEZH, 2
s oA F N & TEIbbkm, HTE2kmiZiH
FAHGCHEITANICAEL Th b, (BH AT
AR RTgE > & — (1992) TIX AR, (L
S EFEFERT A LERBE I,
U TOWHAMIE TR SILTWAZ EAUR
ENTHEY, ERECETRINES L URHE
IZRLEAT B Do TOEDEINE ORI T
I REIFE (B 1997) 1ZF0EDH B0 1
B s 2 el Twnd, —F,
EECRETFRLHESRLGLL AT &
B B IR H AN B A R ORI
LELAREMENH B,

FEFATEAS - P I EE L T BT 88, KR B EH,
2004, 9, 21 (TYM 10070); LTRSS, Bl
3, 1966. 8. 25 (TYM 8270), 1966. 11. 02
(TYM 4736); Liify, B R{E£, 1964, 9. 13
(TYM 8628); s IIMT K EIZE. 320m, A HEE A,
1988. 9. 14 (TOYA 40791, 40792) ; 37 (LRI U2
7, RIEFEERA, 2004. 9. 21 (TYM 10068, 10069);
SEILHEE . a0 LE FEp, PR R,
2004.10. 2 (TYM 10071).

1-12. Y&V HK Orobanche minor Sm.
FAN= Ay AV - |

-0y SEREQIFESO—FEET, B
D EZHETENSFFRIZHITTOIOET
EFAMER SN TS GEM 2003) . SE
HETHERE S Az DI BATEARM ~ 3= 5
Z2L0T, BRNIZVEFT LNV 2K Q.
coerulescens Stephan ex Willd, 12 T 7z
5. FEH < IR EDTAE LIEES ~4mm
tﬂ< AERENE O B T HIERLL Rz
BOIRAA S (Fig. 6) FOFF Tl L, &K
P& mmE Lz, &L REAR, &
iRk 20 o 7 —FEARE | 3R & [
ENLIENEMERINE S L TELT, »
7 v R KA S A AEAR T b A R E
?ﬂéﬁﬂﬂi IhTwiadoi. BIIED

THEM TR AN CRE S S B (I
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Fig. 6. Habit of Orobanche minor in Kosugl
Town, Toyama Prefecture (May 30,
2004).

2003) o A MARELTHEFE & 7o AT d /MBI
RS 1 5 5 ke B B O RE I
(FEER40m )T BBk LG D HERR S L7,
SEH (2003) (Z AL Ty A 7o ET
EHREHE L, FOM AR FYEL SR
B IR, 7oy ROl bEFET
ol Tt ) D GV~ RN [ i O 5
BLTAEFT AW IMGEED T H 7 /4
U, AT L EEEDAX S, A3
7 E ERORTH o7z, N THEZ SN
ADIEERL ATy yEFIIFELT
VDT i&b\ﬂx%ﬁﬂﬂénéo

FELAEAS « GFACER /RS HT S B (b |2 Bh HL
AE T BB ) )\J,j\{’%%ﬂﬂ, 2004. 5. 30
(TYM 10072).
1-13. YAHR I A F/NO  Plantago virginica
L. A#/ T

FHTILT 2 ) A FEO—EFTE 7213 4
HETHURTERMN~ILNTHAES ATV
(2 2003), 4T 56 DiE, FEIHE
HIRAEE ~~ 5 TE 22~35cm, IF5~
Smm& 2Rl <. HENE CERE DR
AR, fE21FE 210~ 15em T4 12
MFHAENE ., BPLEIEEE, B3
LPEAELLTHLETWS, 1 ﬂlj‘:"f" Zi%
BEOET D 232 A > TV 2 EDIFRH %
ffERE LARAE & [0 L 7ze 0 L1 R ot i
R, IR b o 7 — {‘WNZ]_ EEN
MEFE SN RAEOER IS SN TR
L, AN EOEEAR TR L AR
EMETAREERAZET AT ah o7, &
IR EE: M A e NV e g R DS E [ = =
T ER DB 5 E i 128 B BRI R AR T
PR Lo 2 (& 7m) T, 20m X
20mAEE Oz L7 BT h o 7o R
BERIEFEL IR, E2AEZAILAA
EEH LTz BRI
B GBE - AR 1986) . REFE (BP9 1984) .
IR (R A TR £ 1007) 2 63 ¢
b, MBI T ELDRER IS WED
FLiR AT 0 SLROPE VR A LR
PEAMA A2 B RIBOBEIZ S AR 2 &I
% L TRA LTS E - il 2
bHo

AL L TTARIENT, RIS FERE, 2004 5.
31 (TYM 10073).

1-14, o+ ALHIIAETX  FErigeron
pusilius Nutt. ¥ 7§

AR AT A A FEO—4ER F 72 (MR
ETHATRAN~-RMEBETHEREEINTVA
(W& 2003) s A lEIFINE TRV S
i b ET15-30cm & AT, —R L
ol ZAEFOE WL ALK IEX LB,
canadensis L. (2T 7z, ZERIE(IEE
T, BIEERLTHR TR 7 — 45 VIR
73"‘ O, bR T I BE R OR AN S

T EDEMYH DL E S AR L [EE L
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7o BILE B EEARRE, IR
bty —EARRE IR S FE S NEBA
EOERIIIE SN TV hol, $/24KH
CEDTAoICRAESNAZEbHA
AuhyIEF, AFTVF/F¥7 Conyza
sumatrensis (Retz.) E. Walker DfEARIZDW
TORELED, AELEAETREERIE
FhTwhhrol, FEEFLHRLIZOG
BIHALRISOEEFANEINET 5%
i U7 (EEH12m) T, B EELSY
NZY &L EBIEF LT, BILED
IR T FHER (b L - AR 1986). &
BPIEL (BE - #AF 1987). I EIR ((B1)H K EF
EEMFR LYY ¥ — 1992) B L CEHE (7
30 1989) IFRERAH B,

FEMER BT E B (BREER
g, KB FHE, 2004. 9. 30 (TYM 10082) .
1-15. A UHBAAHTOY  Eclipta alba
(L.)Hassk. ¥ 7%

KEIIBHET A HEEO—FET, 1
A EEOQPDFPARTE A TaY LR
TEENTELHEWIZ2BYEH L L2 L
ML BIC, SARDBIZARTEL LTHEL
=o SEIEINETHES NAERIZ, EIEH
5~15mmé& #l < FEEILRE I T H, BO
WERIHKLTIHESHITHA L, HRIIE
BE TR E2~2.5mm. TE1lmmAifk & /NE,
BRI R WIZROMMNMYH Y, #BEIEE
PRI R Y RIZDHMIHHZ &
YHERRL, AEERE L, ZhHDERI
EMERSBOFEHOITIK,. THREERK,
PREZRKIMEARETRELCDD, BEE
HBORESEISTENANRIK, BAEBHIK AR
ELb 0k T, SINIT, B, /UEHT,
Wi H ., FETOKHRLHEE, THOK
EIPSBONIDDTHol, BILNEFILEE
YEEAREIZIZ S ATy LRI SN E
RKPz7 A B HhH 7oy bRIES DR
EEIHEOER1AFGFL TN, 72
BImRE bty ¥ —EREZIZY YT

Oy b EE S N B NEER SRR S
TV, F0) LO#H2/31dH 7152350
TAVAI A TUT EFEESNADLDTH
ol. INSDEMIIAET, KIRFT, E
LT, WA, AMZET, fRRET, KRWE R
HN—MilbzoTE D, (ZIZLEIKENS
FLTWwAI L Abhd, BRENT XY
H Y HFTaIERP, KHEHVDDIF19%65
FIEFAELBRICL > TEWUHOHEHRT
RES NS D (TOYA 4541, 4542, 4543) T
Hoth, TOEKICITEFARBEE [+
VNS HYTOYERASRTEY, 4
POYBIIETTADNDELIIRLL I LILE
BRFARMFV TV BSIME R 5. BIITH
EXE =S TWET A Y A S
Y7oy ERESNAERIINL I AL
1978% 1218 H 172 1 B (TOYA 54598) LAotid
ETINOERDEICRESIN DD TH-
2o —HTHROETHLEINI AT TOY
E. thermalis Bunge LI XN BIERDIRE
EROMFRIZ. 1960FMLUATAT5 5. 19804
£ H%65. 2000548 M 1A TH o7, WREFE
ROFERD SHERT LR TIE, TAIAH S
BTy IEELNERIIE1960EKICE A,
1980 BBICHM AR L . BIETIZE

FEAYTOY LD BEBIIRONSLETIC
ERZIED 5 F2 A Vo BRI
HWIROWYWEETIIT A Ay Ay 7093
Y EFonTBOTERTOEFTERIA
HThad, [BHEOFHE (T)] EHE
KRR ZE A 1998) 127 A 7Oy & LT
SNTWLEEOHEYIIT A )y hi7 o
TEHMENDEHDTHHI LG, HBEH
BTHABIESR L TR 2HIc 2o T
WADRRENTWERWIREEIZH 5 L Bbh
%,

AEHEA . RN E AR IEIEY
SE2B RBP4, BAF M (2423), 1994. 9.
17 (TOYA 60132) ; ®#i IR ILET R (K
H), KIEE - BAKS, 2004. 10. 7 (TYM
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10081) ; E#FNERAIRE T ERA G ARBEH
80m, & /K%, 1999. 9. 2 (TOYA 58079) ; &1lIH
BHF (BEFNREOKH), EHOIL,
2004. 10. 24 (TYM 10107, 10108) ; & (L1 K46
A5 ~THIL 2m, KHE A, 1983. 9. 21 (TOYA
11132) ; EiLwiASE L+ % (BB H R
JI98) , LB £, 1998. 9. 8 (TYM 9399) ; &1L
A ERTFEER# 35m, AHE A, 1983. 9.
30 (TOYA 14674) ; E LT R, T REE,
2004. 8. 29 (TYM 10079) ; Bl fRfT 26, &
IW# 7 44> X2 57 (148), 1988. 10. 12
(TOYA 30948) ; B ILTHFEHFET ey 2350 il
M kAKX, KEBA, 1983. 9. 2 (TOYA
10570) ; & ILITH{EK AT 5m, #4555, 2000. 9.
18 (TOYA 59580) ; & LI AH BRIV 72 5 )1
KHTE 40m, KEBA - HKIEEHF, 2001. 8.
29 (TOYA 53618) ; UM KHILK, THKKE
¥, 2004. 9.9 (TYM 10077, 10078) ; & ILI T ELH
M HEET B /N4 Sm, KHE A, 1983. 9. 2
(TOYA 58733) ; &I+ H 10m, #ME#RY -
HIEE T, 2000. 9. 5 (TOYA 59410, 59386) ; &
(N S A EF, B AAER, 1965. 9. 21 (TOYA
4541, 4542, 4543) ; BIUHFN ~ &2 10m, K
HE A, 1983. 9. 14 (TOYA 11115) ; BTk
FAR ~ FREAG w1 g, AR, 1983.
10. 12 (TOYA 5454) ; fia 8 BRk BT F4 50m,
AHEEA, 1986, 9. 9 (TOYA 38994) ; & /A
RETHH, 4%, 2004. 9. 11 (TYM 10080) ;
KBNS ETE R ST 2 /2 78— 7 gk
M, AHE A, 1995. 9. 12 (TOYA 58754) ; #
B NARHET ()N B BEa O aE) , &
FEECHI, 2003. 10. 26 (TYM 10074, 10075) ; 85k
Ak kM) , EHAIL, 2002. 10. 20 (TYM
10076) 3 VE 5 B4R [E BT 3% ~ =10 100m, &
& - Fif - AR, 2001. 9. 12 (TOYA 59634) ;
KR 1m, RHERK, 1978, 8. 24
(TOYA 54598) ; AR AL & H R Kith 10m, K
& A, 1995. 9. 4 (TOYA 51621) ; 7k Rili#¢H
5~60m, AM#E A, 1983. 9. 23 (TOYA 14951) ;
INEETHIEAE Kith 120m, KHE A, 1986. 10.

KA &R 7 o 7 JE(9) 51

16 (TOYA 39204) .

2. BILEHEMEH
2-1., ¥ 379F Salvinia natans(L.)
All. >y avEf
RENE—FED D 5l CEIN TR,
PO, JUMNZ 4§ 5 (%5 1994, &H - &
it 1987), A MIHRET 5 b DL, FhEIFEME
OFEMBRAEN AN OKBEE 2 7 Br CIRE L
ToEMYE PRI bAENLD
T, BATHRFEIFEAEY» S BREAE TR
210~15mm, ME5~7mmé&/NEICTH B Z &
o, MELETHEESIALI A2 ay
€ S, mollestaMichell. ®#F+> T 7% > a
£ S. cucullata Roxb. ex Bory T3 7 { &g &
g L7z [REIFL v F7¥—% 7 » 7 2000)
TRAIIABEETE(VU) &£ s, &t
DLy FFE—% 72 7 TOHRBIEIR IS
fEmE LT EIFshTwb, [BINED
HEOBENOH HEHLEY (LY FL—%
Ty kR F)THUARBIGCEMELE LT
bhTBY, BFIEEA, HH, B,
WEie . ST, K RAIRRENH B S DD,
BETADRBETOA L LHRENTVS,
CDIEA. BH - Hith (1987) 121X 198142/
TR TR ARE LA H S h
TWVWaED, COEMOIHKIAHTHE, B
IR b > & — BRI BT,
Wrti. KATEOEARS L UREM 2 5B I3 A
T 2 ATEEN Ltk & A7z AR AN &
NTWiz, THHDEERD ) Lt 10ELA
IERAE S MBI Bl I T IR O 7% T 19934
B & 1994484 & 17z 3 45 (TOYA 10793,
10794, 11061) &K WL il7 LA THRE S iz
15 (TOYA 66332) D& THh B, KEMED
A ZRE L 7ChiEER 2 Bod)lE—KIC
INIECOEMIIBEHEE L 72D ETH
A5, HIIKSICE ) RERIFEE S Tw
Bl Thr, T, WHETOEMIZD
WT LA EFEPT 2 A LI S huidd
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B TE GO ETHoT, Z
NEDOT ELAREEHKIZL > TRVES
N2 y AR OEAICBIT A EER
HWEELTHL EBbild, BHKICHEAFNT
FHOLF I (BEEHH0m) FEHN L TWA72
L L 2 A, BB L TEEEDR
WBLAKETHY, EEOF Y FETIFIZT
ElokI T VG A, Ry A
TSR EEEHIZEFT LT (Fig. 7).
RIS { Bt o Tz, BEHIEIT LR
By # o B (4 140m) T £FIRRITIEIE
Fifg D ETHLHH, HPEALERES
NAESTHEL CREPE L o T DEk
FHREENL LD ETHL, WTILOH
RS BHER T H % 20 25 H O 2 IR
ZHEET D A A5, FLLHIS CH 7z s
REENLITHELEV. FOHBEIZIE. &
B REL ATV HIRD D IRREE T 5

CEDNAHEORELIEETHLEEILN
bo

AEFMEAR  EE T AN, RHERE, 1961, 8.
17(TOYA 3613); Halll, KEH X, 1956. 7. -
(TOYA 3145); imARIE P &5, EHE
2004, 8. 3 (TYM 10083, 10084) ; b AT + I,
HEHHE, 2004, 9. 30 (TYM 10085) ; Ah i BE
DFF O L Y DOE 100m, AKHE A, 1993.10.1
(TOYA 10793. 10794) ; i T 4R D 7 7K AEHE
PR ELOM, AHEA, 1994, 8. 21 (TOYA
11061); kAT KT8, KHEBA, 1958. 7. 28
(TOYA11274); XK R EAES, FlE—,
2001. 6. 26 (TOYA 66332).
2-2. YIFEAHD  Alisma plantago-aquat
icaL.var. orientale Sam. #-E¥ 7 #|

YR EOSRESFRICIDENRT
B SN ARSI B L IIL RO ihiE.
Weoith, MK EORAIBMIIEFT TS

Fig. 7. Habitat of Salvinia natans in Fuchu Town, Toyama Prefecture (August 23, 2004) .
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MAKE~BEDSEET (A 1094), Bl
Bl ZBWRBOANT FESH A canalicu-
latum A.Br. et Bouche ex Samuelsson (ZfEL 5
25 Sl o A ERITES AT TER
EORRPEETHL, FRETEHOEIR 1A
THhEEDBEHES LI LT IFETD
EFEE L7ze ROEBIZRPUNROH S
FEYABROEYIZE NN FET A
Caldesia parnassifolia(Bassi ex L.) Parl. %°F
EEADIRESHRHE - KB (2003) 1k -
HEsh-vondy BrFEFY
Echinodorus grandiflorus (Cham. et Schltdl.)
Micheli subsp. aureus (Fassett) Haynes et
Nielsen #3245, ZNbi3mgEIlEFO
BiRICes L CHAFRETELN b DL
FELPIZEL > T, BBRENTF TR
S FHE N IR O NER 125 % IR (1
BE#I20m) T, Bl A 3 UNFRERT
BIVIUNFPHERSNIETERELTH
bHo TUICHEENARETHEBESEET L
Tz, WTFROMEE & E60~80cm iz
MR LEZHOTELREIERE SNz, AF
(1994) W HAIIFIZR 6N 5 b O
e LTHESR TV 08B L0
THbHEBTWED, SHERVE S E
BFHIIFRFZI 2 )R A v AL A 2 EOE
FTL2AREOECRETH), U4 EF
AHEEMTHALUREENSVERDRS,
HUAES A TEILNEEYEE] Tz B,
WiFCERICAEFT | LR s TEY, AH
0T, EIUHAERE L TEITONTW2, B
L1 Fh Sy B AEAREE (VS R P O AR S
ORERFINE SR TE LT, BIIE#EFb
2y —EAREICZEAEORSEROER
F1966FICBEILT AR TRES NAER
(TOYA 14484) P ST B DA ThH o
7oo SEOEREOHAEICL P EINERTIE
JBESD IHEELBHAERS#R Sl L
Elb, KB [REFLY FF—%7v 7
2000] iZi3HLh EiF s hTwiwadt, [E

R 7o &F (9) 53

BoMBOBZEhO & B EFEEY] TIHER
fElEfEs LTHEEESNL T2, BILEDERE
WETHARGFEFEIFEDZ I T RTE
(BRI IR SAREN RN - W B ARERS

IREE A PREE R 2002) @A R GRHREH
BRESER A AAERAEE 2004) Tk F R FhifiRsE
RIAK (CR), #ME/EHIE (VU) & shTw
LI EMS, FUTETHIIFROBRIOE
W RERHL T T AR I AN s e 5 =
ENHERI I NS,

FEHMEAS D EILUTAE (o), &

ARFTE, 2004, 7. 31 (TYM 10086); EIUH 1S,
FEHEIE, 1966.10.11 (TOYA 14484).
2-3. A4 hNFEFTYX Bulbostylis
densa (Wzll.) Hand.-Mazz. var. densa % %7
D =3

FRETALHEN S UMD A L7720 O L wig

Fig. 8. Bulbostylis densa var. densa at fruit-
ing stage in Kamiichi Town, Toyama
Prefecture (September 21, 2004} .
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WELBHEBICEE TS —FET(KH#
1982), ZHERMBICH B A P T Y Fvar.
capitata(Miq.) Ohwi (ZEELY 5 2%, 4[5k
R (WAL NOY- O (A 354 § AN E i i R
MHbrI b INFETFyIYFEREL
7 (Fig. 8)o S EIFFEM IR S NS
W EHA RSO EICAET 510m X
10miZ2E D ZE & b (1% #£280m) T, FEM%
LTS CARDEE B IZHERIT/ Sy FIR
WEF LT, WwFhofkdELI0~
I5ecmBEICKELTBY . ZHOAEHIH
BaN, 1 T ETF Yy X RITEINEAE
Wkl (i MEL. LEEIC T T
AF] LEdFd ), BEHINROADEH
ELTETShTWwADY, BElmEEbt
v & —IEREICIE C OFEMERITNE SN T
Wirdroiz, BHNEORBEOERITHIEE 7
BFE (Bl BRGT) TI9354 IIRE SN - R%
EN7zb D (TOYA 36260) 2SI S T 5
DHTH Y, SROFEIC L Y RETIIT0E
AV CHECBFEAIHEI SN L%
Bo RIEES[BEFL v FF— % 7 v ¥ 2000)
WIRIY EIFs T ungs, [EILE O
BOBEND S HFEEY] TIIERAEHE
ELTBHEINTVS, BEILEOREIET
BETORTHERINTVDE D, AIE
(2000) TIRHERBIV LBV EPHLERE LR
B, BHARELLTYVRAMNY y TERTWY
%o KEDZE, SEIOHFEEICLH A S
Er Y XDBRETAIETHAHS IR -
7o, EFHIEIR L VO ODOEFEELT
(AT &R, ARICBEL/-ZEHTH S
oI T AR E SNDTEEENE VT
Eno, [BEILROBBOBEZILDH 554
EP ) OMBABRBHLICT Y 7 EEET S
SENRBLEEIND, BB AT Y
FHRIETIIAE (1999) 2% L2 E L
OREN TN EHBRMOME—DERTH Y |
[BELROHEBDOBEFNDSH LFALY] T
IERARFEE LTI A Ny 7E8NRTN S

A, T OEENZ20024E (24T bz NSsUE D
BICEBICLDBADITEREYEICLNE
LML, 2004 R DT M IC il %
BRABETIWD LIz, 41 Ty FIIO0
THIEILRDMBED BENDDH 5 Fr AW ]
DHERWAEREHEY IV 2 BRET LI LA
HHLHWE D,

REHMER | RE | B LT RT B, KIRFEHE,
2004.9. 21 (TYM 10087).

2-4, A7EF VX Fimbristylis aesti-
valis (Retz.) Vahl #¥ 1) 745

TEMEER R BORABFRICE ) KILETT
RESINL, KEIRMNCRPRENIEFT
5—FEET (KH 1982), MEOTET Y
* F. squarrosa Vahl var. squarrosa®® % D%
TERERICH B A TEF Y F var. esquarrosa
Makino (BT 545, S EIKILETTH LN
TERIITEFEOER I EEBETHIL LI
AR LI EPLITEF YR EREL
7oo F70. BB - BRI (2001) IR F T
A7ETF v IFETET VX, ATET Y
VEDEL L THEREORS LERORS &5
BLTWVEA, SAFLNZSDIEEHOR
E5%0.5 mm., EROE SH0.6~0.7mm & B
WoDRLEaT7EF Yy FOMEIC—%T
B2bDTH o7z, SARGERISHRI NS
B KRILETHREER D ¥ LM OB E (EEH
980m) T, BEEBHIICEY Ly T LR
BTEICET L T  EF I % (idk <,
EHOBRENSBRE SNz, #H (1993) 134
BOD»L )M THs e, &£F
REFRENTVI I E LT IEILRGEY
E) BT, [EINEMEYE] a7
7Y FIIOWTKHEERICSD ) ILEF
LRlk L7c ETAER, M, @I, 8
HFE (R #@hh) 2 E0E DEMEETT
Wb, EZAN, 19THEICEZELDITo 72T
YYXBOBHNRETRTET oV FRaT
Y7y FI3HISE TV ODEFTHH
BENLOITHL, ITEF Y FIR1IED
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EBEXERTDEIENTEhhol, 2D
HE, BILTRFEX Lt v ¥ —1EREIZIX
HENTWwaa7E¥TFryFERESATY
PERAREL-LIA, TRHIIETE A
v 77 % F. autumnalis Roem. et Schult.
LHEIEENBHLDTHY, aT7EF UV FxE
FEShBERIELEEIN T b o7,
A T7 2y FEATIIKEORRLKE
PTeFYatiFrdb-oLdEFEICROND
FrYXREEMTH LA, [EIEEYE]
Tl A 77y Fi3[AkMEEMIZT I
EF] LENTWwWa It aEZbbESL L,
RKECREVWHa7T¥FryFee ALy
Y FRMRE SN TE 0 FEEA G, 46
RN & DR S N7z b DATTEHMER & 1%
VIATET Y FOBRNPOEELFTHETD
AEEbhd, KHEI[BEFL Y FF—¥
7y 7 20000 1ZEHLY) BT s Tn e ngs,
WHIOLV Y K7F—% 7y 7 T (§k
ML A TE BRI S (L0 B AR IR FEER 2002) . &F
B (A FIRAERREREARER 2001) . &
Bl (L y NF— ¥ 7 7 7 42001)
% ETHIRDBENYHAHPELTYAMNT
vy TENTWSE, TNFEFCHRATIIRELT
B ot iz, KEIITEILEOHER
DBENDOHLEEEY] TIZEY EiFbh
TV WnH, KETIHL»I Lo EFH
17 FROATHLDMA, BlboHEsEH®
BELO2HD b, RAEOHEBEMLIRME
TS T L LT R D,

FEMEAR L EFNEKILET A IR A (Fig
HMEEEREAL), RA#F, 2004. 8. 26 (TYM
10088).

2-5. ExXY¥+H>V7 Symplocarpus nip-
ponicus Makino ¥ b 1 E#}

AREZALHEE D S FEFLRICS AT 5
LAEF T (KIF 2002), BILRIZOEFT S
BEDH X v S, foetidus Nutt. var. latis-
simus (Makino) H.-Hara (244 3 %%, 4-@EAR
B CHEES N b DRV EDOHEE DL EE

Rl D FILR 7 0 5 %5F (9) 55

15~20cm & /MNEIC, ¥ERIIEMALE IR
RREVDHOD, JIE~IPREEHE TN
NLESDIEEIFIBEL Y KELMEERL
(Fig. 9A), REIIZIZHF CHEHZEHISmmE
ANEL BAE D EESmm e WSO
AIENLEAFEY Y EFEEL, ¥
YV IEIZIEb 9 1§, Otsuka et al (2002)
KEhEzshirRs55E Yy S
nabekuraensis Otsuka et K.Inoue?d®& % %%,
FRGFEY VI TREOE S L) LIEH
REGEERTERBEINTHE 20, 40
AR L7V DL IIBEONIIRE > TV,
Sl ¥ VT R iR LB AR
HER DA % sl § B RE IRV (EER£9400m)
T, B EOZFHEICAET 5 A FHHROK
BERe, BEHASPLAE LI IVZE ) V¥
VEREBETAHAEBETOBEIN T 585
(Fig. 9B) Th oty VawEL IV ¥, L
LAV, A FURR IV ELEFR
BN, ADNEIDENMEED S KT B KBIO@E
RKETHALATF—VDLDHRELTEH
EFLTW, 2 BBSEHERL:5 AP
CIHIZHA L REIME I L 00,
B T 7L RBE DRI T A Bmm B 4GS 72
REThof7oo0, FRELTHER-720
DEEWTERE LAY, 5 A TEIICEIHMh
U, 6 B TaIICHESBRES R, b
AHFEE VG MEILEEY ] (KB
1983) (2t [z T RICEF L H D,
BEi, WUAT, ARET, (LIEMAERE L
THEITLNTV5, BllF#E bty 5 —
AR ZIE BT, SZILET, SARHTCIRE S
NERIIE S R T Wiz, LA LIEILE
DEBOBENDH L EEY) TiE, D
TOEBHIZBBEFELTBS T, MRL A0
FEMED & B LAtk L7z L CAM % iRt
ELTMOH>Twd, £0f%, fIH - IIT
(2003) 12 & D KIREFHTCTHFT 5 4£F #Hhn*
RVl Ehizh, ZogmbEFREOa%
WL RO GHRPRER STV S,
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Fig. 9. Symplocarpus nipponicus in Yatsuo Town, Toyama Prefecture
A: A plant. B: Habitat.

(May 14, 2004) .
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SOHERSNIBBEIRNCBRETL I &t
HoA»% 2 rmBOETHTH LD, 2T
b BEARKIES D DOEFITMHVEEIZE -
T CTFIRDEFIC RO B 7280, EROIL
&% EDTh U EIE SRS 52BN A S
b, AEIIFINEOERIETII2ETEF
DR ENTVEY, BEILy FF—% 7
7 TII I B IR (I B IR R AR AL BRI B AR IR
BEFRARER2001) . BN CHIE BT 2R E
SRARFERR 2000) . R (FRH BB HEBRIE L
BARRERE 2004) TV b HEMR G IRTE &
LTYAMT vy 7ENTWE,

FERAEAR ¢ LTTHI K&K, EEARER,
1963. 5. 5 (TOYA 12400) ; 3L IR 3 RY, #EEF A
FBE, 1967. 5.4 (TOYA 4875); NRI{EE L%
(NBHERMR), #EB AR, 1956. 7. 8
(TOYA 1007); NRBH A& ~&is (B &G
V), KIEFER - ILARHE - HARFKS, 2004. 5.
14(TYM 10089).

2-6. IV IYNX Lythrum salicaria L.

IYNFF

MYFHHKEOBARERICLYEILTT
RESN, AT 70 H, a—1 98,
TIHZRY v, 42 PR, B, 7Y
TAULL T 5L EET, BRTIHALIEE
P OAMIIPIT TORRL, EEIOEHICE
H$ 5 (Ohashi 1999), RIBD I V¥ L.
anceps (Koehne) Makino (215 A%, 4 EEILL
HTHELNLDDRERENWE, FiIZAV
HMEHNE . BFIIEFOREIBENIEB
A H o TR Z S, FITEEANEL < A~
FBOLETHL»IZEZIE, THIERRR
RIBUEETHL, ZOMNBEHRAITIZIZE
MY AEORMEMRA LIV IUNFLRE
L7 SEIRVE ENAEFRIIELT
B g it o d il R4 (RE R #920m) L2z
BT HEEDT, fRDOX I IUNFRHY
TETHDMEREINBHERLTH B, B
HWiZIVITHEBSNEB L ED L VWIRET
HOAEVHETH ), S SHIHEE MBI D

KEA : BILE 707 A# (9) 57

WKICEDIEBABLIENTELRL  holl:
DIEFEICIIIMBTE Zd o 7205, EFIHFER
TEOR N ERDOATH 072, AL A 3
UNFOBE TR LS ICEHEY & T 57
OIHESINB ZEH D05, BB+ I+
TS H LABOEBHTSEHERIN-DNIE
BEMTHLTARENGVWERbRE, =
IVNFRIEINEAEE] X DRI LR
WiZTFNICEF I ERRDDH Y, KILET
HEAM—DERE LTHETFORTVS, B
IRt~ 7 —EREICIE ST
BIVNFROBREREL-EZA, IV
NF LRI S NAEARPICE IR D E
END—ANThH B RKHAKAKIUNFIE TIRE
L72% O (TOYA 48287) " & g Tz, &
DERIIIF SN KRAERO T XVIZIE[T
VIVNF|EWIHEIZIBEDEEHIR
SNTBYH, COERPEILEMYED LY
IVHNFORIFIH SN ERTHAH LR
bbb, L L ZOERITEIRLRHM C Sk
DRRHFHTHAEIIT Y IVNFIINUE D
DO, FHIEZHITEAIEELVHIF
HHHH, KEHEAROFEERD I VNFL
EZ2oNBLDTHoT:, BILEHDEICZH
5TV IVUNFOREFIIIRATH o - EeE
BV, BINHRE bt v ¥ — AR
IV IVNFELRIE SN TWIZBNEDER
NIOMUZ2 BH o705, Ihbidwind
HREEINIZ I INFE IINFTOREEC
LDELLTHREIEVAIVUNFTHY
(AHBR1-10. A I VYNFOHEER), BHNED
IV IVNFOEEAIPHEIN T2 h o
720 A EIMEN TEARKIZL DRIz D
DA FHER %) TV I IYNFORAGD
HELEHRTHL LEDLNDE, 2B, BEUF
BEbt v ¥ — 1CIIF B CRES N 2
IVNFERESNAERIILEE N TV S
ZEnh, COHBERETNIZORAT
HELSIINKXOF - LEREHATES
MEEEA TV, AL MREITL v FF—%
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7 7 200011IEHLD EIF S T ngs,
BHBEDOL v FF—¥% 7y 7 TREER
(4 R IR BRBE A0 B A RAERR 1998) . 7KK
FF GRER AT A T ERBEER A W3 2002) . R
(Rl UL L RRBRIE AR I ER 2001) 2 ED & H
W2, AR SN SHE L U CARER LY
EFTwbb0bH B, RKETRIYV IV
FlXIhF THELAEFTREI L o770
PIEINROHBEOBFNDH 58 EEY]
IZIER) EiFs hTuindt, KETH B
THILPHLPLEFTHRIE L THIOATH
A0 BEELBO T LI Ehs,
[FEDHBAEEIET > 7 CAHYE T 5 &Il
N5, B, KEITENIEL CEKICHZ S
HEAEA SN, YAt P =TT 5
BT R SNL BTSN Tw A7,
D E &G E ORI BETIEGE R Cr

DI, BT BN H B TIIER %
ERTHLEND D,

AEHMEEA B ILW R (@) o i bk
HBEE O TfHE), mAKE, 2004, 7. 15
(TYM 10091)

2-7. B XES Trapa incisa Siebold et
Zuce. b I F

TRt & B OEBEHIKIC L Y BINHT
REIN, KELARMOME., #oih, Kk
B EWCBHAET A —EEOFERY T (MY
1994), EINRIZbETIRBOL Y T.
Jjaponica Flerov (2L % A%, 4-[l{& 6 N7 HEK
1B EAR &1~ 1.5cm. 80.8~1.4cm& /Y
THERDIVIKET TH 5. IFEOFZOHEH L
e, ERPEREIIT(HEVLOTIRTIES
WKEFHDLDDOOHETIIZIZRETHLH
DEMEFHEL, e A EEE L, R
BHHEE LT EER S EERm IS ALE T 2
Fooith (BEE4990m) T, BAEICARE Lk
HTREEAPLICE YR F IR Ldt
I5~6MHEVEFT LTV 200 HES NS
A, FOHOEEKIZL Y FHEERI~NDILAY
ﬁfé&( ) M R IATO S ATTE

Lrol, MEF(1994)i3, e XYV idfio
TIEiEY L T A & BENEIEH20mm &
EbDTUNNSCHIEV4AHIDH ), BRLR
RHETH D 2 EORHEZ BTV DA, &
ENERTARDMH CRELEAT A LIITE
Mol Mo VIt A EMOBEE I &

0 Ly R E TR E %
Milz-oTBY (AT 1994), [RETLYF
F—% 7 7 2000] TldABEEIIE (VU)
EEINTVE, RETHIFILEAEYEE] 12
BMEoOv Db b - L HE@BICAETF]| L
PR ENTWBY, ZDOHROHERFII V.

BNEOREOBENOH L FEEW] T
AR E LT A M7 vy 7Eh, ER
THAShZEFMIZ 1 ¥FRICREShTY
LiighahTwb, BllmBEXLtr ¥
—EAREICIE SR TV A e VEEARLHE
L7zEZh, BNEDOE A YT NEARIZI08]
FEIHAR THRE SN2 D (TOYA 6008)
AU SN TVBEDHATH o7 S TOEHE
KOREIZE D 23ER ) IZEADOMELRBIE
ERFER SN Ll h b,

AR T EILT LA (FE ki), BEEE,
2004. 8. 13(TYM 10094) ; i@ EERMAATEIILI,
KHE A, 1981. 7. 20 (TOYA 6008).

2-8. WIWN/AFXYUJ) Pyrola
nephrophylia(Andres) Andres 4 F Y27
7

AHIIHTED S MO REERHK RS
HEHHRAICAEE T 5 S EE T (Takahashi
1993), S lERENDIDEAFY I VY
BDH L THLENFHABTHD, EI/RS &
NLREVEV S A SR L HE L7
(Fig. 10), F#ICEDEIRS LD KREVD

BN T b HE L O SHEEBHRIC F s
HAoNbHT AT AFX Y )P renifolia
Maxim. 7% 225, 4EESNL b DI
BRF TR {, KT —HRICIERETRR
KRVDHIEFEHHY a4 FY oIy
LR DBLDTH o7z, FELHFIIMKTDH
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DAERREIIRERE T E B o7z, FESLBIBIZ
MIFH OEEH70mS 3T, K EE

VAR FES AT EHEE S A B W
AHROWME T 72, EFVHBRTE DL
2m X bm BEOEMRE THEMERIT A4 { &
o7z, AEIIHTEEFHR LTI O—F L
B % 4T 9 /2@ (Takahashi 1993), 4[] v
HahEEESIso—-r /-3 ryo—
YORBPHEY T o TWAAEEEb & B, &
(s IR E] 2 RN 705 %
ol TR TV R vy, BIHH
FY b v ¥ —ERE I AT (TOYA
6209) B £ USKELTT (TOYA 57940) THRE =
NAERFNE SR TS, TEILEOHE
DOBENDO S DHE LAWY ] TRAE 2 HERGE
HEE LT BIFTEY ., BROET L
BEMBLURATO 2 oA Gl LT

R 7 o 5 &4 (9 o8

Wb, SREE 2 N EFE TS R BT
HITEEOEMEFEZ SNE, METIEIE
M BT TR 4 1B L 2o At
ME SN2 MRBETH T AHBO LS TH
Bl EFAR ST WA, SOFER L7 BiE
MOEMTLAFRREELAFETHD, &K
HEOLEEHFO ETIIREERI S s L bk
SLEBRTHLERbNS, £MEIZ 3BT
Ly FF—4% 7w 27 20000 IZIEELD FiF s
TV, BIROGNE (S 4
HE A RERE 2000) THMMEEDELE LT
AT w 7ENTWE, 28, [BlLRD

MO B ENOH LW ELY] TR 4
#«®£@>LLH ZERIL T T AT

AlolfERE S R F BRI IR N TR
bntwﬁ Gia b B b R F S
P B A

Fig. 10. Pyrola nephrophyila collected in Nanto City, Toyama Prefecture (TYM 10085).

Scale indicates lem.
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EEMLE A fREETE, FHINEF, 1958, 8. 17,
(TOYA 6209); mffmy, RIEHHR, 2004. 9. 26
(TYM 10095); AT, FlIlZE—, 2000. 10. 29
(TOYA 57940)

2-9. v b9/\F  Clinopodium multicaule
(Maxim YKuntze 3 VF

MRS T RO EFRESRIIEGT T
PFE SN, FEEENTIZEREE LR OK
MR TEER, MUE, JuH. HFEklEE1300m %

WCEFTLHESNLZERETHS (Murata
& Yamazaki 1993). 4 MR TR s N
LDk, EENFES7T~8mme K& { (Fig.

11), HE~HRIETH L REAEN Y~
7 v N+ F. chinense(Benth.) O.Kuntze var.
shibetchense (Lev.) Koidz.\ZBl5 25, fEfiE
BEAYEETH L Z &, EOFEERIZD /)
HEES2mmBEE L NRITH Y AT L
EDHATHLPIERLbDThol, $12
X7 Ryt RA R Ny NFOREOE N
BEIZ S 254, G006 DEHIRD &
AUAEREASELEMICRKEL, EEDES
Smmbh b & KITHEZ ETRE - Tz,
FHEEICIshsZEb LN/ YT b
ToNHERED L CHTwBRR, SEO D D
EEICIFEVEEEE TCECEERESTIES
IZHHDATRVEIEKEIZ 2V, EFEIE
E2emBlA &V, B 15~20cm & R

LEOHEEHLI ALY AT ﬂ
ESNDLOTHoTz, SRFEA RS
P IR SRR T AR (10 s i) O Ak 2 lﬁl
M OMIFIEEE B EHT00m) T, NF 47,
LAFLIALF, YNy E LT
MICEFT LT, EFHE L idnd,
EHOBEEEEs R, [FILRMEY]
7 bwosFiconT NIERICR R F

WZEF] Lt L ETAFL, EEI.
PR TR E Vo BT R R 2 ERL E LT
P TwaH, BllmEs ity ¥ —JEg
B I OEMTRES LY~ oA
FrEEENERFNHE ISR T Lo

Too WMHEOY < b F LRI STV
AL, EEEE (AR NT, KILAT) BEAT2 K.
ELPGES (1RO D LSS o 2d, Thb
BETERICHERREI S b
NYT b yNFERIESNELOTHY, ¥
< by EFEESNAERIEEF TG
Poiz, —H., AX b AFERESRTY
P A & KIREITE O Y < by o8 12
L DOVEEIN TV, TRLEFROED
REEL EBHETT A e anY T RISt
CREIESNAELOTH -1, [EINEREYEE
Wi ony < by T ORENR W EE
Erihbehbl, EETEIYY M7/ FEE
DAY b FERB LT olznnr
b L, Aﬂﬁiﬁ??bﬁ”%@ﬁﬁ
PELhAZET, Iidv~ btk
LD”*?ﬁﬁﬂfﬂﬁ%&%ﬁ&ﬁ?é_
EDH LI o, YT Py AAFIEEILER

Fig. 11. Clinopodium muiticaule at flowering
stage in Nanto City, Toyama Prefecture
(September 26, 2004).
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DRI TIILRICEEHIH 5795, REFE
(3£ 1997) TEIHEWOAIEFTT L L SR
TWwd, 708 (1983) 2R L 22 HiB IR A
TOGHETREEZOADE# E L TRS
NTWBED, voany< by NFICEATEE
Wiz L TNAEKBIZX T R I NFTHLED
. eONYT R INFTHLONITEHET
ERv, WERICE &, At Higo B AR
TRABNY < by FOIRRICY - 25
EAEOA, Y2 b N FOMELREMITR
EOEZASAIMETLEFHOATH ) K
EPRADEDHI ) T THATLOPIEAR
HTHb, YhonFreonyhys
FTOMEBEVEE T HRFENTIE, ZOWHF
PELIIBITTALIICEDLRE LOER
T, #HE(19970) 1326 2 FEx BRI
LT>TWwd, TOVNV—TONEEN R
k2% 2 5 ETh, BILRNTOY < b
Fo8F, v any e by FOFERLE S L
BT AAENSE I NG,

FEHEEA « BB BT R T AR E IR L, 2 <
IEhEARAE, TN, 2004.9. 26 (TYM
10098) ; #iGE#% S - #EE . 2004.9. 26
(TYM 10096); TEHHMAEZE, 2004.9. 26 (TYM
10097).

2-10. Y<o/X9(7L//%7)
Aster hispidus Thunb. ¥ 7 &

FEEEE S B O TERAERIC L ) LAY
TRESN L ANEFTPHER SIS DI,
RIET. PEUETHE LAV ET A
EHLV, ETHOEIEOHEEI B 5 H°
TERE I3, X EHOFEIIIZIZESEETH
P #ts, BEAEIZEE30~35mm & R AR,
BER BB TERIHRE, ZIZRAK, &
REBFHRETEEEIESHInm, &IRIE
DFEEIIE X H5mmTEE I LE & DL
BV EOR AR L FEEFE L 7.
SEAESHERSNIBIERROI T H Y
& UL AT AR % 8@ T A RE DR R
F ok (EEH500m) T, 2 FEicit

KEM . EILE 79 5% (9) 61

WETOVEFELTEN, )b 17T
THhYERELTHBCET L Thi, &
HIZHAR, BgES, PRI L. BNT
EAMBEER, PUE, MO DB 73557
REMIZEF T 5 (Ito & Soejima 1995), &=
LU 0 S [ s SR D K RE R CUE R P IL (R
B - BAE 1997) O AISTEERD D B 95, R
THHREMO T HIBE/ZTICEFT RSN T
BY, REIZHET 28I I3 EE ORFENR
Bb B, aTHYOETHENZL 12,
AEFERLAEFTFHIZTRARIEA (1995) HTE
HEELEICERT A8 E LR &0 50
ATEFETICHETALEZLNEX VS
X OEFTERELALBSTHY, 40D
TERFIZD F 27 7 =F 7 DREFRICAEE. B
RLTWBORMERL: T2, F75=2F
7 DO THER S N7z SFEA & T OBATTIE
REEFEYNSNDEYHFHBESR TV LD
JETH) (FH EE). YV FILF
7y =Xy LA, EEREO DDA S
TFHEFIRALTRA, EELHDTH
LUHEEAE VY, YRV I/ FIDINTTH
BHERNTOEFTRIEIITRFELEY ¥ —
(1996) 238k U 7= KILWT F I DFLERHHE— D b
DThY, FOTI ko> ZRIE TR E
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Materiais for the Fungus Flora of Toyama Prefecture (3)

Makoto Hashiya

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

Abstract: Three rare fungi, Mycena pelianthina (Fr.) Quél., Hygrocybe subcinnabarina
(Hongo)Hongo, Cortinarius nigrosquamosus Hongo, were found in Toyama
Prefecture. They are new to the fungus flora of the Prefecture.

Key words: fungus flora, new records, Toyama
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Mycena plianthina (Fr.)Quél. (¥ * J#)
Fig. 1
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Fig. 2. Hygrocybe subcinnabarina (Hongo) Hongo (M.Hashiva 4699). Scale bar = lem.

Fig. 3. Cortinarius nigrosquamosus Hongo (M.Hashiya 3297).

Scale bar = lem.

67



HROEBELET, 2IICHb 7 EDHEEKELY
T EEROBE PR OND, FEDY
%+ V7 %+% % 4C. pholideus (Fr.: Fr.) Fr.
B AS, LT sy I ERED
BRDPEBETI VAL, AN TR0
RELDIZEONZ L EDBVDH S,

AT, RERHERIC L - THfER#E S
7= (Hongo 1969) FE¥ T, MMMLIZs 17
o7 4 —ORERLGE O, #RE
BAAHIFON TS, $/-THER (T3
IEL BRI ER ] SRR R 1999) TIIEORDBT
[MREZLELTHEY] IHBESINTEY,
IR (RNE D4 1999, HAE
(AR 2002) . HER FERZERLEY
£6 1999) . HE# CAERZBAREBEWE
1999), FHEE (WK#F 1 1995). BEARE LK
SE (EEEE AE) TSNS HD, A
Y& —3v bETIR, BRE, KBR. #1H
B EERCILHNH LI FMITHEHTH S,
BN TR =2 —FZTFTOHNARY ) TV ARKRT
FLERAH B (A 1987) 0
REEX

BILEHHNB LRI RS, Th~y - 2
F I, FHEM. 2002F10A5H
(M.Hashiya 3297).

Y HH I rEnizuni-giE BK.,
ey Ay B A o AN AP ARV ALY X=-1 . 5o
AR N AR /i A DY=A = R ARV AS AL RV AL
FEE—RICEH A LET, BRrwL
W IREREHER, FAREMK, TEETIK,
K, HONCH EERHKICESLE
TO

51 A3k

TRBIEHAARER. 190, FREOR
BEEERB AN —FERL Y N7 -

Bull. Bot. Gard. Toyama No. 10

57y 7 —Hhtih#R. 337pp. TREEIREE
WERRER, T

MRS - IRE H - BB XS - KIER— -
BFFRAESE - JERALTF. 1995, FERAE
HEE(D) FREEERRBTFEM. TESD
S EREEI RS 48552 125-155.

BHEOIEL. 19%. fEHEOENHZ. 353pp.
fRIFRAH, R+,

LB &0 R4, 2000, ERLERRE)RC
$%. Fairy Ring (5B & 0 ZFIFESEH)
12:31.

Hongo, T. 1960. Notes on Japanese larger fungi

(15). Jour. Jpn. Bot. 35: 83-89.
.1969. Notes on Japanese larger fungi
(20). Jour. Jpn. Bot. 44: 230-238.
AR, 1987, HEAAFHERNE I
{Colored Illustrations of Mushrooms of
Japan Vol.1). 325pp. f#&#, KHK.

A& Z£. 199, AIROF/ 3. 18pp.
AINERERTEHERRER &R

THEfp— - JEESERE - 1UPRRR. 199. ARH
(IR R, HARREESH40:79-83.

Mass Geesteranus, R. A. 1992. Mycenas of the
Northern Hemisphere, I . Conspectus of
the Mycenas of the Northern Hemisphere.
403-408.

Murata,Y. 1979. New records of gill fungi
from Hokkaido (3). Trans. Mycol. Soc.
Japan 20:125-131.

BiR%P (Bi5). 2003. BENDHFEENZ.
280pp. ZEEWIEH, HH.

HEERY AP M. 199, HMERVZAK
P EIGEEREREI2E SOIH
(1). 87pp. HEENBRLEME, Rk

EiGHRHE. 1991, JbifgiE & o 8. 363pp.
HIETE R, ALIE.

WARE. 2002. £ ENEEE - B -
WA - S - B, pp.43-170. Wik
B, FRIE— - &Il %, 1986. FE O
* /a0, 312pp. FHRETRAT, CHE.




Bull. Bot. Gard. Toyama 10 : 69-70 (2005)
B IR o dufE Yy B A 7E 3R

Toshiaki Shiuchi : Chromosome number of Adenophora hatsushimae
(Campanulaceae)

o I | [ B2 Ay B VAV DR AT o v

Adenophora hatsushimae Kitam., a critically endangered plant (Environment
Agency of Japan 2000), is known only at sevral localities in Miyazaki and Kumamoto
Pref. The chromosome number was investigated by means of the squashing method in
fresh root tips of juvenile plants growing from seeds provided by Shiiba Research
Forest of Kyushu University.

Chromosome number was proved to be 2n=34 in this species (Fig. 1). This is the
first report of chromosome number for the species. The same chromosome number
has been reported in eight other taxa of the genus (Adenophora takedae, A. nikoensis,
A. nikoensis var. persicaria, A. divaricata, A. triphyila, A. triphylia f. procumbens, A.
triphylla var. puellaris and A. morissonicola) (Arano & Saito 1975, Shimizu & Okazaki
1982). In 1940, when Kitamura described A. hatsushimae, he pointed out that it was
distinguished from A. remotiflora by the smaller leaves and protruding longer stigma-
ta. However, A. remotiflora has a different chromosome number, 2n=36.

Fig. 1. Somatic metaphase chromosomes of Adenophora
hatsushimae (2n=34). Bar indicates 5 m.
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