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Morphological variations in wild Yunnan camellias at Mt. Zixi,
Chuxiong City, Yunnan Province, China

Toshiaki Shiuchi', Tadashi Kanemoto", Jingxiu Li? , Zhonglang Wang”, Baojun Feng?
& Kaiyun Guan®

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
? Kunming Botanical Garden,
Kunming Institute of Botany, Chinese Academy of Sciences,
132 Lanhei Road, Kunming, Yunnan 650204, P.R. China

Abstract: Mt. Zixi (Zixishan), Chuxiong City, Yunnan Province, China, is a famous
sightseeing place for Yunnan camellia (Camellia reticulata sensu lato, including
horticultural cultivar), where both wild and cultivated Yunnan camellia are growing. Our
preliminary study revecaled remarkable variations in flower color and shape of wild
Yunnan camellia on Mt. Zixi. Twelve characters of flower morphology and pollen
stainability were investigated in both wild and cultivated (horticultural) populations of
Yunnan camellia of Mt. Zixi, and compared with those of Mt. Heiniu (Heiniushan),
Chuxiong City, where typical wild Yunnan camellias are growing. The wild population of
Yunnan camellia of Mt. Zixi was rich in flower-color variation, had larger flowers, and
had more petals than those of Mt. Heiniu. The average pollen stainability of wild Yunnan
camellia of Mt. Zixi was 84.5%. while that of Mt. Heiniu was 96.3%, showing significant
difference. Horticultural cultivars of Yunnan camellia planted in the temples on Mt. Zixi
might have caused diversity of flowers in wild Yunnan camellias via occasional
hybridization between them.

Key words: horticultural cultivar, morphological variation, Mt. Zixi, pollen stainability,
temple, wild Yunnan camellia
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Table 1. Localities and number of plants of Yunnan camellia examined.

Number of plants

Code  Locations and habits examined Altitude (m)
ZXW  Wild yunnan camellias at Mt. Zixi, Chuxiong City, Yunnan Province, China 21 2280~2340
ZXH Horticultural cultivars originating from Mt. Zixi, Chuxiong City, Yunnan Province, China 8 2300~2357
HNW  Wild yunnnan camellias at Mt. Heiniu, Chuxiong City, Yunnan Province, China 25 2279~2425
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Flower variations of wild Yunnan camellia of Mt. Zixi, Chuxiong, Yunnan.

A, ZXW-1. B, ZXW-2. C, ZXW-3. D, ZXW-4. E, ZXW-5. F, ZXW-6. G, ZXW-7. H, ZXW-8, 1,
ZXW-9. 1, ZXW-10. K, ZXW-11. L, ZXW-12. M, ZXW-13. N, ZXW-15. O, ZXW-16. P, ZXW-17.
Q, ZXW-18. R, ZXW-19. S, ZXW-20. T, ZXW-21.
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Fig. 2. Flower variations of wild Yunnan camellia of Mt. Heiniu, Chuxiong, Yunnan.
A, HNW-1. B, HNW-2. C, HNW-3. D, HNW-4. E, HNW-5. F, HNW-6. G, HNW-7. I, HNW-8. I,
HNW-9. J, HNW-12, K, HNW-13. L, HNW-14, M, HNW-15. N, HNW-16. O, HNW-17. P, HNW-17.

Q, HNW-18. R, HNW-19. §, HNW-22. T, HNW-23.
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Table 2. Variations in flower color of Yunnan camellia of Mt. Zixi and Mt. Heiniu, Chuxiong, Yunnan,

China.

Flower colors* ZXW population ZXH population HNW population
2.5R4/12 ZXW-3, 20 HNW-1,2,7,21,23,24,25
2.5R5/12 HNW-4,9, 12%* 13,17

SR4/12 HNW-5, 11
7.5RP5/10 ZXH-4,5,8
7.5RP5/12 ZXW-13 ZXH-|**
7.5RP6/8 ZXW-8
7.5RP6/10 HNW-16
7.5RP6/12 ZXH-7
7.5RP6/10 ZXW-6,9, 11,15
7.5RP6/12 ZXW-18
10RP4/10 ZXW-1
10RP5/10 ZXW-2,7,10
10RP5/12 ZXW-4,12,14,16,17,19,21 ZXH-1**,2,3,6  HNW-6, 8, 10, 14, 15, 18**, 19, 20, 22
10RP6/10 HNW-3, ]2%*
10RP6/12 HNW-|8**
10RP7/6 ZXW-5

*Munsell Color System

**Two colors were confirmed per flower in ZXH-1, HNW-12 and HNW-18.
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Fig.3. Flower variations of horticultural cultivars of Yunnan camellia of Mt. Zixi, Chuxiong, Yunnan.
A, ZXH-1 ‘Xiangguocha’ (fHE4%). B, ZXH-2 ‘Sebengucha’ ({if# 1t 45) . C, ZXH-3 ‘Sebengucha’
(a5 4%) . D, ZXH-4 “Yishanbiaomei” ($%|L1554K) . E, ZXH-5 ‘Shisangchunse’ (71Z#(m). F,
ZXH-6 ‘Donglin’ (HAR) . G, ZXH-7 ‘Jinlumingchun® (Z=FEEAR) . H, ZXH-8 ‘Zixia® (%£i%).

-t

FRIZ B i A3 B TH D CREET AR p<0.05) (Table 3), F7=, fEFRFITHLEWIZH
2000) S8R L O E AT A A ESS4 B 7 22D B AL/ (Mann-Whitney DUFEE

DL TPFEIELTWAH EEZBND, p<0.01), ZDOFEFR. ZXWITEREDEZ K
TEDBEROY A IV TIFZXW & HNW Tl AEmAH D = Lo,
LRSS L FER, TERIRICHE BRSNS ZXWEHERM ORI TR A 128 £

WO GBI, ZXW TR EREET L2 (ANOVA, (ZXW-4,8,9 14, 17,19) & KEDEHAE 7y
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Table 3. Variations in floral characters of Yunnan camellia of Mt. Zixi and Mt. Heiniu, Chuxiong, Yunnan,

China.
Characte Cnennd)mensd) neantod)
Flower diameter (cm) 8.2+1.5% 13.0+1.4 7.2+1.3%
Flower height (cm) 5.8+0.9 7.0£0.9 5.9+0.7
Pistil length (mm) 36.245.0 37.345.5 354+4.4
Stamen cluster length (mm) 33.1+4.0 38.4+5.1 34.5+6.1
Stamen cluster diameter (mm) 13.8+2.3 19.4+£3.0 14.8+1.8
Ovary length (mm) 4.1+£1.0 54£1.9 4.4+0.9
Ovary diameter (mm) 4,9+0.8 6.3+1.5 4.9+0.8
Largest petal length (mm) 54.3+6.0 72.5+£7.3 53.3+7.6
Largest petal width (mm) 32.8+6.8* 45.6+5.3 37.7+6.7*
Number of stigma 3.9+0.8 3.4x1.2 3.8£1.0
Number of petals 8.7+£3.7%* 21.145.5 6.1£0.8%*

*Significant differences between ZXW and HNW were found by ANOVA (p< 0.05).
**Significant differences between ZXW and HNW were found by Mann-Whitney's U-test (p<< 0.01).
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Table 4. Variations in leaf characters of Yunnan camellia of Mt. Zixi and Mt. Heiniu,

Chuxiong, Yunnan, China.

Character ZXW population ZXH population HNW population
Leaf length
103.1%12.0 92.1+9. 99.2+17.0
[mean=s.d.(mm)] 3 2.129.7
Leaf width 43.847.4 46.45£5.6 412481
[meants.d.(mm)]
Petiole length
S5+1.9* 2], .0+2.3%*
[means.d.(mm)] 10.5+£1.9 10.2+1.5 14.0+£2.3
Amount of chlorophyll
.8£0. .3%6. 416,
(SPAD) 58.8+6.0 63.3+£6.6 62.4+6.1
2.5GY3/1 (1),
2.5GY3/2 (4), 2.5GY372 (3),
Adaxial leaf colors 5GY3/1 (1), ggzgg g; 2.5GY4/3 (2),
(number of plants) 5GY3/2 (9). 7 5GY3/2 (1’) 5GY3/2 (7).
5GY3/3 (7) ' 5GY3/3 (10),
SGY4/3 (2)
2.5GY4/3 (2),
5 zgy4j4 tl; 2.5GY4/3 (1),
Abaxial leaf colors 2.5GY5/4 (4), 2.5G6Y473 (2), 2.5GY5/4 (10),
(number of plants) 5GY4/3 (3) 2.5GY5/4 (1), SGY4/3 (1),
P SGY4 (7, 5GY4/4 (5) 5GY4/4 (7),
SGYS5/4 (4) SGY5/4(6)

*Significant differences between ZXW and HNW were found by ANOVA (p<0.05).
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TEFROBIEHEOEIEGHERL o= K &
L T, ZXW-7(48.4%) . ZXW-20(53.6%) . ZXW-
21(20.5%) 72 & — IR Gefa 3 2 7R3 {H A

DRLNIT- L EZEZ BRD, ERILHRED
elZ=anfl ZXH CIXIEFEREth RO
92.9% T, WVMEZR L. ZOLHIZHE
WGP MERZ RS &, 1ZE A DM
IKTEWIERREIERRNH 7270, Hu
WICARHETRE TH D EEZBNS,
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Table 5. Pollen stainabilities of Yunnan camellia of Mt. Zixi and Mt. Heiniu, Chuxiong,

Yunnan, China.

ZXW population  ZXH population HNW population
[meants.d.] [meants.d.] [meants.d.]
(n=21) (n=8) (n=24**)
Normal sollen arain 84.5422.2% 92.9+16.5 96.35,2*
potien g (20.5-99.8) (48.5-99.8) (78.5-99.7)
Abnormal bollen arain 15.5422.2% 7.1£16.5 3.745.2%
potien gr (0.2-79.5) (0.2-51.5) (0.3-21.5)
16.0+13.5 12.246.3 10.247.9

1 kkk

Pscudopollen grain (1.4-61.4) (6.6-26.5) (2.1-39.7)

*Significant differences between ZXW and HNW were found by ANOVA (p<0.05).
** In HNW-17, no data are available for female plants.
***The ratio of normal to abnormal pollen grains.
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Effects of 6-benzyladenopurine and carbohydrate on asymbiotic seed
germination of Cypripedium (Orchidaceae)

Toshinari Godo" & Kazumitsu Miyoshi?
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42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
? Faculty of Bioresource Sciences, Akita Prefectural University,
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Abstract: The effects of supplementing a medium with 6-benzyladenopurine (BAP) and
carbohydrate on asymbiotic germination of mature seeds of Cypripedium macranthos var.
speciosum and C. sp. were examined. Solidified “New Dogashima” medium (NDM) was
used as the basal medium and supplemented with or without 0.2 mg/l BAP. Sucrose or
maltose was used as the carbohydrate source. Cultures were kept in dark conditions at
20°C. The medium supplemented with 2 mg/l BAP and 2% sucrose exhibited the best
results; germination frequencies 20 weeks after sowing were 45.1% and 24.5% for C.
macranthos var. speciosum and C. sp., respectively. However, steady growth with rooting
was observed on SHF medium supplemented with 2% sucrose and without BAP. A total of
61 rooted seedlings were obtained from 1,207 seeds of C. macranthos var. speciosum on
SHF medium through onc-step culture which required no subculture. In contrast, C. sp.
seedlings exhibited no root development on SHF medium. After transfer to fresh medium
and dark conditions, almost all C. macranthos var. speciosum seedlings achieved further
growth.

Key words: asymbiotic seed germination, 6-benzyladenopurine, carbohydrate,
Cypripedium

The genus Cypripedium, which consists of approximately 45 species (Cribb 1997), is
one of the most popular orchid groups in Japan, and exhibitions are often held during its
flowering season because its showy flowers attract many people. However, all taxa
belonging to the genus Cypripedium native to Japan are categorized as endangered species
as a consequence of environmental disruption and over-collection for horticultural
purposes (Environment Agency of Japan 2007 http://biodic.go.jp/rdb/rdb_f.html).
Cultivation of Cypripedium is very difficult in Japan in the summer, except in cooler
regions. Recently, ex situ conservation of endangered plants has become an important
global issue for the maintenance of biodiversity and sustainable utilization, and to cstablish
a propagation system from seed to plantlets has become a prerequisite. In the genus
Cypripedium, successful germination of immature seeds has been reported (St-Arnaud et al.
1992, De Pauw & Remphrey 1993, De Pauw et al. 1995, Tomita 1996). However, the
water content of immature seeds is relatively high and they are not suitable for storage by
orthodox methods. Therefore, establishment of a reproducible method for germination of
the mature seeds of endangered orchids is considered to be a prerequisite for their
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conservation (Miyoshi & Mii 1987, Rasmussen 1995). However, germination of mature
seeds of terrestrial orchids including Cypripedium is difficult because the seeds are usually
dormant. Many methods have been attempted to overcome this difficulty such as
pre-chilling of seeds, immersion of seeds in hypochlorite solution, and supplementing plant
growth regulators to the medium. Mature seeds of some species of Cypripedium have been
successfully germinated (Lauzer e al. 1994, Miyoshi & Mii 1998, Shimura & Koda 2004).

In the present study, we reported the effects of culture conditions, such as supplementing
the medium with 6-benzyladenopurine (BAP) and carbohydrate, on germination of mature
seeds of Cypripedium.

Materials and methods

One capsule each of the two taxa of Cypripedium, C. macranthos var. speciosum and C.
sp. no. 22, were collected three months after anthesis in late September. The genetic
background of C. sp. no. 22 is unclear; it may be an interspecific hybrid that originated in
the temperate region of eastern Asia. Seeds were collected from each capsule and kept in
Petri dishes without desiccant at 25°C for one month. “New Dogashima” medium (NDM;
Tokuhara & Mii 1993) solidified with 0.2% gellan gum (Phytagel; Sigma Chemical Co., St.
Louis, USA) was used as the basal medium. Four types of media, SHF, SBA, MHF, and
MBA, were used (Table 1). The pH of the medium was adjusted to 5.4 and the medium
was sterilized by autoclaving at 121°C for 15 min. Seven milliliters of medium was placed
in each well of a six-well plate (Techno Plastic Products, Trasadingen, Switzerland). Seeds
were sterilized with a solution of NaOCI (1% available chlorine) that contained 1% (w/v)
surfactant (polyoxyethlene sorbitan monolaurate) for 10 min and then washed five times
with sterilized distilled water. Approximately 100 seeds were sown on the medium in each
well of the plate. The plates were sealed with Parafilm™ (American Can Company,
Chicago, IL, USA) and incubated at 20°C in dark conditions. The germination frequencies
of seeds were scored under a light microscope (SZ40; Olympus Co., Tokyo, Japan) every 4
weeks. Germination was considered to have occurred when the embryo had doubled in size
as compared with its size just after sowing. The germination frequency was calculated as
the percentage of germinated seeds relative to the total number of seeds inoculated in one

well. Mean values were obtained from 12 replicate wells (two plates) for cach treatment.
Ten months after sowing, rooted seedlings of C. macranthos var. speciosum were

Table 1. Composition of media used in this study.
Medium Basic medium  Sugar (20 g/1) BA (mg/1)

SHF MS sucrose 0
SBA MS sucrose 0.2
MHF MS maltose 0

MBA MS maltose 0.2
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transferred to fresh SHF or SBA medium. The cultures were incubated at 20°C in dark
conditions or under 16 h white light illumination of 35umol m >s™".

Results

Initiation of seed germination was observed in C. macranthos var. speciosum eight
weeks after sowing (Fig. 1A). In contrast, one of seed germination was observed in C. sp.
no. 22 four weeks after sowing (Fig. 1B). Among the four types of media tested, SBA
medium yielded the highest seed germination frequency for both species, followed by
MBA, SHF, and MHF medium (Figs. 1A, B). Twenty weeks after sowing, the frequency of
seed germination on SBA medium reached 45.1% and 24.5% for C. macranthos var.
speciosum and C. sp. no. 22, respectively (Figs. 1A, B).

Six months after sowing, development of C. macranthos var. speciosum protocorm was
observed on SHF, SBA, and MBA media, and root formation was observed on SHF
medium, whereas the development of protocorms was slow on MHF medium (Fig. 2). The
protocorm of C. sp. no. 22 grew slowly in comparison with C. macranthos var. speciosum
(Fig. 2). Ten months after sowing, seedlings of C. macranthos var. speciosum cultured on
SHF medium developed root systems, and a few roots were formed on SBA and MBA
media (Fig. 3). However, almost all C. macranthos var. speciosum protocorms on MHF
medium were not recognized by the naked eye. In contrast, almost all C. sp. no. 22
protocorms on all media turned brown and stopped growing (Fig. 3). Overall, 61 rooted
seedlings were obtained from 1,207 seeds of C. macranthos var. speciosum on SHF
medium through one-step culture which required no transplanting. However, this method
generated no C. sp. no. 22 seedlings.

One month after transfer to fresh medium, seedlings of C. macranthos var. speciosum
showed continuous growth under dark conditions (Figs. 4A, B). Shoot clongation was
observed on SBA medium, which was supplemented with 0.2 mg/l BAP (Fig. 4B). Under
illumination, four of 10 seedlings cultured on SHF medium and seven of 10 seedlings
cultured on SBA medium turned brown, although the six surviving seedlings on SHF
medium produced green shoots (Figs. 4C, D).

Discussion

The seed germination frequency of C. macranthos var. speciosum was higher than that
of C. sp. no. 22 on all media tested in this study (Fig. 1). Cypripedium macranthos var.
speciosum may be better adapted than C. sp. no. 22 for the culture conditions used in this
study. In this study, supplementing BAP to the medium improved germination rates of
mature seeds of both Cypripedium taxa. Miyoshi & Mii (1998) reported similar promotive
effects of various cytokinins, namely BAP, N- phenyl-N'-1,2,3.-thiadiazol-5-ylurea (TDZ),
zeatin, 6-(a,0-dimethylamino)-purine (2iP), and kinetin, on germination of mature seeds of
C. macranthos. Similar effects were also reported for other taxa, such as C. reginae
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Fig. I Germination frequencies of mature seeds of Cypripedium macranthos var. speciosum (A)
and C. sp. no. 22 (B) cultured in dark conditions. 4: SHF medium, m: MHF medium. A:
SBA medium, X: MBA medium.

(Harvais 1973), C. calceolus (Van Waes & Debergh 1986), and C. macranthos var.
rebunense (Shimura & Koda 2004). Arditii & Ernst (1984) previously reported that the
responses of orchid seeds to cytokinins varied from species to species. Godo ef al. (2010)
also reported that responses of seeds to BAP were different among members of the genus
Calanthe. However, the germination-promoting ecffects of cytokinins on Cypripedium
seeds observed here may be common. Protocorms cultured continuously on the medium
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MBA E

C. macranthos C. sp. no. 22
var. speciosum

Fig. 2. Seed germination of Cypripedium macranthos var. speciosum and C. sp. no. 22 six
months after sowing. SHF: medium supplemented with sucrose as carbohydrate source and
no plant growth regulators. SBA: medium supplemented with sucrose as carbohydrate source
and 0.2 mg/l BAP. MHF: medium supplemented with maltose as carbohydrate source and no
plant growth regulators. MBA: medium supplemented with maltose as carbohydrate source
and 0.2 mg/l BAP. Allow indicates root. Bar indicates 0.5 cm.



18 Bull. Bot. Gard. Toyama No. 17

SBA

MHF

C. sp. no. 22

C. macranthos
var. speciosum

Fig. 3. Seedling growth of Cypripedium macranthos var. speciosum and C. sp. no. 22 ten
months after sowing. SHF: medium supplemented with sucrose as carbohydrate source and
no plant growth regulators. SBA: medium supplemented with sucrose as carbohydrate source
and 0.2 mg/l BAP. MHF: medium supplemented with maltose as carbohydrate source and no
plant growth regulators. MBA: medium supplemented with maltose as carbohydrate source
and 0.2 mg/l BAP. Bar indicates 2 cm.
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Fig. 4. Seedling growth of Cypripedium macranthos var. speciosum one month after
transplanting to fresh medium. A: medium without plant growth regulators in dark
conditions. B: medium supplemented with 0.2 mg/l BAP in dark conditions. Allows indicate
shoots. C: medium without plant growth regulators in the light. Allows indicate green shoots.
D: medium supplemented with 0.2 mg/l BAP under continuous light conditions at 35 pwmol
m *s”'. Bar indicates 2 cm.

supplemented with BAP exhibited no differentiation, but protocorms on the medium
without BAP produced abundant roots (Fig. 3).

Although Leroux et al. (1995) used glucose for Cypripedium acaule, sucrose is
generally used as the carbohydrate source in Cypripedium seed germination. In the present
study, the use of maltose instead of sucrose lowered the germination frequency of both taxa
(Fig. 1). Few detailed studies have been conducted on the relationship between
carbohydrates and germination in Cypripedium, and further studies are necessary to
compare the effects of various concentrations of other sugars.

In this study, all germination and subsequent growth was conducted in dark conditions
because in general, continuous darkness stimulates germination of Cypripedium seeds,
such as C. reginae (Harvais 1973), C. macranthos {(Miyoshi & Mii 1998), C. macranthos
var. rebunense (Shimura & Koda 2004) and C. formosanum (Lee et al. 2005). During
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seedling growth, illumination has been shown to have inhibitory effects such as browning
of seedlings in the present study. Further studies are necessary to understand the effects of
illumination on protocorms including insensitivity to illumination and the ideal timing of
shift from dark to illuminated conditions.

Our results show that rooted seedlings of C. macranthos var. speciosum can be obtained
by one-step culture without any plant growth regulators. This method for seedling
establishment is very simple and convenient. However, the same method produced no
seedlings in case of C. sp. no. 22. These differences in response may be because of
underlying differences between genotypes in the response to or the requirement for
cytokinins.

This research was supported by a Grant-in-Aid for Scientific Research from the Ministry
of Education, Culture, Sports, Science and Technology, Japan. The authors wish to thank
Ms. Miho Komori and Mr. Kiyotaka Kawasumi for their technical assistance.
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Abstract: Begonia grandis (Begoniaceae) is a garden plant that originates in China and
was introduced in Japan in the Edo period. It is considered a naturalized plant and grows
on the forest floor or at the forest edge in many regions of Japan. The chromosome
number of B. grandis plants collected from Japan (18 plants from 12 prefectures) and
China (three plants from Yunnan and Sichuan Provinces) were analyzed. All of the 21
plants had a chromosome number of 2n = 26, which supports the results of previous
studies in this regard. The pollen fertility of 17 plants, that is, 16 plants from Japan and
one from Yunnan Province, China, was determined by counting pollen grains stained with
lactophenol-cotton blue solution. Ten plants showed high pollen fertility (ranges,
96.4-99.4%, mcan value, 98.7%), while the remaining seven plants had relatively low
pollen fertility (ranges, 48.2-73.8%, mean value, 57.6%). The plants with low pollen
fertility did not show common features with respect to localities and growth conditions
and did not show any remarkable differences in flower and leaf shapes. The results
indicate that at least two cytogenetic types of B. grandis might be present in Japan.

Key words: Begonia grandis, China, chromosome number, naturalized plant, pollen
fertility

Begonia grandis Dryand. (=B. evansiana Andrews; family Begoniaceae: Japanese name,
Shiikaidd) is a perennial garden plant in Japan (Satake 1982, Akiyama 1999). It was first
introduced in Nagasaki from China in the Kan’ei era (1630s) of the Edo period (Kaibara
1709). Currently, this species is naturalized in many parts of Japan, and the plants grows on
forest floors or at forest edges, especially in the precincts of temples and shrines, where the
soil has sufficient moisture and the trecs offer half-shade conditions (Inoue & Ishii 1982,
Katsuyama 2003).

Begonia grandis self-propagates well via propagules because its seeds are extreamly
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minute and do not contain albumen (Tsukamoto 1994). Therefore, a large wild population
of B. grandis can be considered as a clone. However, it is uncertain whether all plants from
various localities in Japan are genetically uniform.

Chromosome number and pollen fertility analyses are simple and useful methods for
investigating genetic diversity. Chromosome number of B. grandis (or B. evansiana) have
been a little reported to be 2n = 24 (Bowden 1945) and 2n = 26 (Matsuura & Okuno 1936,
White er al. 1946, Legro & Doorenbos 1969). This study aims to determine the
chromosome number and pollen fertility of B. grandis plants from Japan and China, as a
preliminary study on the genetic diversity of this species.

Materials and methods

The localities from where B. grandis plants were collected have been provided in Table
1. Most of the plant materials obtained from Japan were collected by the second author
from these localities and were sent to the first author. The transported plants were
cultivated in pods in the experimental greenhouse of the Botanic Gardens of Toyama. The
Chinese plant material from Xiushan, Yuxi City, Yunnan, was collected by Nakata, Li
(H.Z.). Shen, and Wang in 2002 during a field study in Yunnan, and was cultivated in the
greenhouse of Kunming Botanical Garden, China. Voucher specimens have been prescrved
in the Botanic Gardens of Toyama (TYM) and in the Kunming Institute of Botany (KUN).

Chromosome analyses werc performed using samples obtained from root tip meristems.
The methods used for these analyses are the same as those described in our previous paper
(Nakata et al. 2007).

Pollen fertility was estimated on the basis of the presence or absence of cytoplasm.
Pollen grains obtained from fresh flowers were spread on a glass slide and stained with
lactophenol-cotton blue solution. The stainability was usually calculated for more than
1000 pollen grains.

Results and discussion

Chomosome number

The 18 B. grandlis plants collected from the 12 Japanese prefectures had a chromosome
number of 2n = 26 (Table 1, Fig. 1A). The three plants from China, that is, two plants
from Yunnan Province and one from Sichuan Province, also had the same chromosome
number (Table 1, Fig. 1B). Our chromosome counts of 2n = 26 agreed with those reported
in the studies performed by Matsuura & Okuno (1936) and White ef al. (1946) (reported in
both for B. evansiana) and by Legro & Doorenbos (1969) (reported for B. grandis var.
evansiana). However, our results differed from those obtained in the study performed by
Bowden (1945), who reported a chromosome number of 2n = 24 for B. evansiana.
Satellites were observed on one or two chromosomes of the 2n = 26 chromosome
complements (Figs. 1A, B).
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Table 1. Locality, growth conditions, chromosome number, and pollen fertility of Begonia grandis
plants collected from Japan and China.

- ) - Accession  Chromosome  Pollen
Locality or source Growth conditions number  number (2n) fortility (%)
JAPAN
Aomori Pref., Kamikita-gun, Cultivated in a private house: alt., 10 m 23047 26 99.3
Yokohama-cho
Fukushima Pref., Minami-aizu-gun, ~ Cultivated in a private housc; alt., 350m 26136 26 —
Minami-aizu-cho
Miyagi Pref., Watari-gun. Cultivated in a private housc: alt., 20 m 29036 26 —
Yamamoto-cho
Tochigi Pref., Nikko City, Wild plant: foot of a mountain; alt.. 275 m 30029 — 55.7
Oosawa-cho
Gunma Pref., Shibukawa City Wild plant: roadside: alt., 410 m 24052 26 98.8
Saitama Pref’, Chichibu-gun, Wild plant; Chamaecyparis -forest (loor: 24044 — 98.5
Higashi-chichibu-mura alt., 500 m.,
24046 26 96.4
Tokyo Pref., Hachioji City 28215 26 —
Oume City, Oume-wada-cho Wild plant: beside a shrine; alt., 220 m 29034 26 _
Arakawa-ku, Nishi-nippori 6 Cultivated in a private housc: alt., 4 m 23123 26 99.2
Arakawa-ku, Nishi-nippori 2 24042 — 482
Kanagawa Pref., Ashigara-kami-gun, Wild plant: a patch 25127 26 64.5
Kaisei-cho
Kamakura City, Kakuon-ji Wild plant; preeincts of a temple: alt., 40 m 23037 26 —
Kamakura City, Kenchou-ji Wild plant; precincts of a temple: alt., 50 m 23039 2 99 4
23041 — 99.1
Kamakura City. Jouchi-ji Wild plant; precincts of a temple: alt., 40 m 23042 — 53.6
Shizuoka Pref., Haibara-gun, Wild plant; precincts of a temple 23124 26 99.2
Nakakawanc-cho, Tokuyama-
kami-mura
Toyama Pref., Nakaniikawa-gun, Cultivated in a private house; ali., 260 m 29026 26 —
Kamiichi-cho
Toyama City, Nunosc Cultivated in a private housc 23023 26 —
Shiga Pref., Sakata-gun, Ibuku-cho,  Wild plant; Crypromeria -forest edge: 24080 26 —
Ueno alt,, 310 m
24081 26 73.8
Kyoto Pref’, Shidara-gun. Scika-cho  Cultivated in a public garden 25128 26 —
Kyoto City, Sakyo-ku, Cultivated in a private house 25139 —_ 98.5
Miyakawa-cho
Ehime Pref., Saijo City, Fukutake Cultivated in a private house 30032 — 49.6
Ohita Pref., Yufu City. Yufuin-cho,  Cultivated in a private housc 24086 26 —
Kawakami-takemoto
24087 — 577
CHINA
Yunnan Prov., Yuxi City, Tonghai Wild plant; precincts of a templc; alt.. 27162 26 _
Xian. Xiushan 2000 m
Kunming City, Xishan Cultivated in the Kunming Botanical Garden — 26 —
Kunming City Cultivated in the Botanic Gardens of — — 98.9
Tovama
Sichuan Prov., Yaan City, Baoxing,  Cultivated in the Kunming Botanical Garden — 26 —

(all. 1200 m)

From the horticultural viewpoint, B. grandis is known to have poor morphological
diversity (Inoue & Ishii 1982, Tsukamoto 1994). Only two variants of this species are: B.
grandis ‘Alba’ (Japanese name, Shirobana-shiikaidd), which has white flowers and leaves
that are purple on the underside, and B. grandis ‘Urabeni Shukaido’, which has pale pink
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Fig. 1. Somatic metaphase chromosomes of Begonia grandis. A: Obtained from a plant
cultivated in a privatc house in Oume City, Tokyo Prefecture, Japan. #29034: 2n = 26. The
arrow indicates a satellite. B: Obtained from a plant collected in Xishuan, Kunming City,
Yunnan Province, China. 2n = 26. The arrows indicate satellites. The bar indicates a scale of
10pm.

flowers with leaves that are deep purple on the underside (Misono 1974, Inoue & Ishii
1982, Tsukamoto 1994). The cultivated plant obtained from Kyoto (#25128) belonged to B.
grandis ‘Alba’ and had the same chromosome number of 2n = 26.
Pollen fertility

Pollen grains obtained from 16 plants from 11 Japanese prefectures and one plant from
Yunnan were examined. The pollen grains obtained from nine plants from Japan had high

Fig. 2. Pollen grains of Begonia grandis. A: Example of high-fertility pollen grains. Obtained
from a wild plant from the precincts of a temple in Nakakawane-cho, Shizuoka Perfecture,
Japan (#23124: 99.2%). B: Example of low-fertility pollen grains. Obtained from a wild
plant from the foot of a mountain in Nikko City, Tochigi Prefecture, Japan. (#30029: 55.7%).
The bar indicates a scale of 50um.
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Fig. 3. Male flowers of Begonia grandis plants obtained from various prefectures of Japan and
from Yunnan, China. A: Aomori (#23047). B: Tochigi (#30029). C: Saitama (#24044). D:
Tokyo (#24042). E—G: Kanagawa (E: #23041, F: #23042, and G: #25127). H: Gifu. I
Shizuoka (#23124). J: Kyoto (#25139) K: Shiga (#24081). L: Ehime (#30032). M: Ohita
(#24087). N: Kunming, Yunnan Province, China. The asterisks indicate plants with low
pollen fertility. The bar represents a scale of 2 cm.

Fig. 4. Leaves of Begonia grandis plants obtained from various prefectures of Japan and from
Yunnan, China. A: Aomori (#23047). B: Tochigi (#30029). C: Gunma (#24052). D: Saitama
(#24044). E: Tokyo (#24042). F—H: Kanagawa (F: #23041, G: #23042, and H: #25127). L
Gifu Pref. J: Shizuoka (#23124). K: Kyoto (#25139) L: Shiga (#24081). M: Osaka (#26137).
N: Ohita (#24087). O: Kunming, Yunnan Province, China. The asterisks indicate plants with
low pollen fertility. The bar represents a scale of 10 cm.
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fertility (stainability range, 96.4-99.4%; mean stainability value, 98.7%; Fig. 2A), while
the pollen grains from the remaining seven plants had relatively lower fertility (stainability
range, 48.2-73.8%; mean stainability value, 57.6%; Fig. 2B). The plant from Yunnan had
high pollen stainability (98.9%). From the nine plants with highly fertile pollen collected
from the region extending from Tochigi prefecture to Ohita prefecture, six were wild plants
and three were cultivated plants. From the seven plants with low pollen fertility, collected
from the region extending from Aomori prefecture to Kyoto prefecture, four were wild
plants and three were cultivated plants. Thus, pollen fertility is not correlated with
localities and growth conditions.

The shapes of male flowers and the largest (or second largest) leaves of some plants
obtained from various localities have been shown in Figs. 3 and 4. No remarkable
differences were observed between plants with low pollen fertility and those with high
pollen fertility.

The B. grandis plants from Japan show differences with respect to cytogenetic nature; at
least two cytogenetic types are seen, that is, one with high pollen fertility and the other
with low fertility. Further studies are required on B. grandis plants from both Japan and
China in order to elucidate the genetic diversity and origin of B. grandis plants in Japan.
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The vegetation around the Lake Nawagaike, Toyama Prefecture

Toshiyuki Yamashita

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

Abstract: Lake Nawagaike is a dammed lake located in the southwest of Toyama
Prefecture, in central Japan. Japanese beech (Fagus crenata) forests around the lake and
Asian skunk cabbage (Lysichiton camtschatcense) communities in the wetland are the
stand out vegetation. 1 have clarified the species composition in 10 typical plant
communities around the pond. In 2011, I also surveyed the species composition in the
permanent quadrate which was established in an Asian skunk cabbage community in 1986
for surveying “specific plant community” in the Nawagaike region. The quotient of
similarity (QS) in species composition of the quadrate was calculated in the years 1986,
1998, and 2011. The QS valucs are 0.606 (ycars 1986-1998), 0.688 (1998-2011), and
0.313 (1986-2011). The decrease of QS values over the 25 ycars seemed to be caused by

drying of the wetland.

Key words: quotient of similarity, species composition, wetland plant community
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Registration of old Yunnan camellia trees in Yunnan Province, China (2)

Tadashi Kanemoto", Toshiaki Shiuchi", Zhonglang Wang?, Baojun Feng?
& Kaiyun Guan”

YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
?Kunming Botanical Garden,
Kunming Institute of Botany, Chinese Academy of Sciences,
132 Lanhei Road, Kunming, Yunnan 650204, P.R. China

Abstract: In Yunnan Province of China, large and old (more than 100 years) Yunnan
camellia (Camellia reticulata) trees are growing in cultivated conditions or in wild. In
order to conserve the old trees, field surveys have been carried out from 2007. In 2011, 12
old camellia trees cultivated in four temples and five private houses in Chuxiong City,
Yunnan Province, were investigated and registered. Some of them are not in good
condition, and the trunks are partly rotted. Urgent treatment is desirable.

Key words: Camellia reticulata, conservation of old tree, Yunnan camellia, Yunnan

Province
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Chuxiong

Fig. 1. Localities of field studies of old Yunnan camellia in Chuxiong City, Yunnnan Province.

See Table 1 for details.
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A 5 TIIRFEOE & 1.5m O LEER
W2 pE BRI 3m FRR CIEA T3 A KEEASD
O #st (individual Nos. 5~7; Figs. 3 & SE~
G) & 10m WIZBENTZBERIC 1 KO Wii8T
> #7kf (individual No. 8; Figs. 4A & SH) H3fE8
Ihio, ENENHERENL 200 4ELLLTH
~7z, Fig. 3 ({TRLICERET LT D8
ard, MLV EIH Im REERE LI,
OB E 2 P ORELFTE LTRHIAERT
WA, ADHAY NE < A < A
[EFE > TV =,

Fig. 3B {27 L7=f#{& (individual No. 5) %,
BROREORIME L., HomEfl 30cm 126
S 4m DT Y — MEERRE STV,
BEE 630em, RIRERIE 620cm, BRITTERIX
27.0cm, #iEE S 160cm T3 DIZHEL, E
BITFNZFH 11.5cm, 11.2cm, 11.6cm TdH-o
Too AEMNTRTRIETH 0 |, 8 FSH 30 e
ENT, AFRUIBACIEET L, 1
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Fig. 2. Old Yunnan camellia trees surveyed. A: site 1, B; site 2, C: site 3, D: site 4.



March 2012

Fig. 3. Three old Yunnan camellia trees cultivated in a private house at site 5. A: general view, B:
individual No. 5, C: individual No. 6, D: individual No. 7. See Table 1 for details.



Bull. Bot. Gard. Toyama No.

Fig. 4. Old Yunnan camellia trees surveyed. A: site 5, individual No. 8, B: site 6, C: site 7, D:
site 8, E: site 9. Arrows indicate the trees.
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et ERE O by oS A e 2)

Fig. 5. Flowers of old Yunnan camellia trees surveyed. A: ‘Dalicha’ (individual No. 1), B:
‘Chuxiong Dalicha’ (individual No. 2), C: Unknown cultivar (individual No. 3), D: ‘Dalicha’
(individual No. 4), E: ‘Dalicha’ (individual No. 5), F: “‘Dalicha’ (individual No. 6), G: ‘Dalicha’
(individual No. 7), H: ‘Shizitou’ (individual No. 8), I: Wild species (individual No. 9), I:

Unknown cultivar (individual No. 10), K: ‘Dalicha’ (individual No. 11), L: ‘Ailaocha’ (individual
No. 12). Scale bars indicate Scm.
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Al I0RPA/10, ERITRD 2.5GY32, £
ThoT.

Fig. 3C {Z7R L7=f#{& (individual No. 6) (T
JLZALE L BIE T 610em, FER I 400cm,
FETTELAE 22.8cm, #1H & 160cm T2 i
SEEL., BRITENEN 47.8cm, 22.0cm THh
o1, TR THRETSH Y, #1280
MGl SN, WIRORHENHER S, TE7
X 2, TEFRAIT I0RPY12, HEAEIRN
5GY3/32, HiE 2.5GY5/4, HEFRFRTIIRN
76.5. £i169.1 TH-oT-,

Fig. 3D {27~ L 7= {8{& (individual No. 7) 134k
NZALE L BiEE 610em., MR IX 430cm,
MROTIE AR 27.0cm, BRI & 65cm T2 DI
SR L, BRITIFNEFN 22.3cm, 21.7cm Th
ST, EE 21 7em OBITRP CHREEE I, )
DRRIZITHIC Ao T, B TR TH
0 LT 80 dRTHER S AT, RESROREHEN
MR, IESER 2, TEFRAIL 2.5R4/12,
I SGY3/3 BT 2.5GY4/5, ERRE
TIEEN 69.0, EiL69.1 Thoi,

Fig. 4A OiF81 (individual No. 8) I1Z{¥E
O BT UBREOBEBICHER Sz, MO+
IR EALT TR L CU 2, BiEIE 830em,
R AL 585em, BRICIEARIT 55.6em, FvEE
BIZS2em TH o 7o, IEHIIK THEETH Y |
fit B2 100 SRffRl S, TSmO REE i
WS, WEAET 2, EFEIT I0RPS/12, 3
BI3RN SGY3/3, Ei 2.5GYS/4, ERkFEE
TR 655, EiL 644 Thoto,

T H 6 (Figs. 4B & 51)

iR &= 5t (individual No. 9) iXEFAFE
T, MBIRVOFROEHIN THER S -,
JERORmEITR LA L, —OIOfARR A2
Wz, B3RS, B LT, B
Eid 844cm, BHEERLIE 552em, BRITTELARIZ
53.4cm, BIIAEE 110ecm T3 DICHE L, H
BirFnFh 33.5cm., 28.5cm, 13.0cm Tdh -
77 TEHlIERb - TR Y, MLz 3 fWiri X

No. 17

2.5GY4/4, HERFFE R TIIRMN 73.5, EiX 702
Nz ABERWUIBGTEOEL 1. 670
X 25R5/12, FEEAIIEN 25GY43, Eid
2.5GY5/4, HERFFERTIIRN 556, Ei 555
ThoT-,

FAEH 7 (Figs. 4C & 5J)

iR & 7= 4t (individual No. 10) [ ZBFAEFE
T, 1 2640m OILTEO RN ALE T 5 S
B CHER v, TR &4 2m O A
UBREL A A B clEh, BRIk G
TTEE L T, #E 553em, BHERT
430cm, FRTCERRIL 38.7cm, S E 5L 44.8cm
Thot, MR- TEY, #EIZ 10
S XA, AFRIUIRT TIENER L,
fEFREaIE 2.5RA/12, BECITHEAY 5GY3/3, HiT
2.5GY5/4, FERERBTIIEMN 522, FiE 535
Tdh-oT-,

FAEH 8 (Figs. 4D & 5K)

R S 7= # (individual No. 11) (3 A8
BT, BERIRRIN OV ORFOM TR S NI,
THUIINR B L T TH -7, £2TO
FEMPEME MR L TV Enh, HICHE
FbOMBAEZIT TS LRSS,
% 718cm, BT 480cm. AR TTIELAEI 20.5em,
MR 18.4cm Th o 7=, {EMHITK > T
B B LI 30 Wil STz, fSmOASEN
MR, BHEX 2, IERAIE 2.5R4/12,
HEEIRDY SGY3/3. EiL 2.5GY4/4, HEMR
HTIEERN 617, BT 626 Tholz,

FAEH 9 (Figs. 4E & 5L)

R X 72 iR (individual No. 12) 13 R
Iz T, FiEEH 8 & ¥ m & 6m B Al -
DERFEDBERI MR I N, RED 50cm %
L, AMiZ=r 7 ) — b TEbh T,
B 791em, HIERRIT 60lem, HRTERIL
53.6cm, E#IEE X 80cm T 3 DA FE L.,
PREZENZFN 27.5em, 17.5cm, 16.9cm Th -
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T, AEMIZK > TEY | #1220 tR#EE

iz, MmO EHIHEE S, TEIED 2.

fEFP I 2.5R4/12, SECAIIRAY 5GY3/3, T
2.5GY4/4, TERFFEETIIRI 617, Bl 626
ThoT,

BIMIFARE OBRITIE, PREARICINEZE %
RERETT ANRBOF, BRI QTN N BRIBOY,
REHEOARER. B "R a0 2, B
S OHITTD T 2 2SR a7,
CZICELTEILR L RS, ZoMti,
Rk 20 FEEMIEAERE & kO EE S5
SWEOFENIZEIR T oS #H3= 0
REDT-Ho O pFENFE) & LTEm L.

5| FAHER
TEBAR ARSI ZEET (W) . 1981, g
DY 3%, 207pp. AARGEIRS, B
B Kek 1997, [LWZREL HPEBEREEYE
WIAFFERT (F) . EriEENE. pp.
263-308. BRFEHIMRA, AT
e - £ e - A ooF - B ERY -
F OHE-% BHE 2007 HER B
NEEHZ X DB TD h 7Y 3% D4

AN EEHO by R EREENQ) 53

BHIE. B 7 139-143.

BRI HIAR AR O () . 2010, &GiT
FRARARSLIEH AL, pp. 74-75. WACH:,
HT.

HENFIF] - R E-ER H-E M-
s BIE. 20100 PEZEMY
WCEETD b AAFZOHBEEL T
Wb s Rl 15: 45-61.

+ M EOH - ENRIY L FEZ
HECE]. 2008, AP g LIS d it K He
WA . PE R AR TE AR
REPEETET - aTmaim g pp.
19-25.

UIT#He - BRI - £ - £ FH-H
JCAE R BAE. 20092, FEEMEO b
7 3% Camellia reticulata B I 1T
DA BILR PR 14:
21-27.

IWFHe - ENFIH - F i -F FH-&
JCF B BHE. 2009, HEZEFEEICAE
BT 5D b7y 3FDFRHRK—2008 FELi
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Materials for the Flora of Toyama (16)

Takaaki Oohara", Survey group for the flora of Toyama,

The friends of the Botanic Gardens of Toyama", Toshiyuki Yamashita” & Kiyotaka Kawasumi’

)

YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
?8-11 Toyoshiro-shinmachi, Toyama 931-8323. Japan

Abstract: Eight new taxa have been recorded as members of the flora of Toyama
Prefecture. They are Isachne nipponensis, Sphenopholis obtusata, Carex vulpinoidea,
Fimbristylis bisumbellata, Sorbus xviminalis, Malvastrum coromandelianum, Physalis
angulata var. alata and Solanum nigrescens. Additional localities in Toyama Prefecture
were discovered for Tulotis iinumae, Rotala rosea, Vincetoxicum macrophyllum var.
nikoense, Utricularia aurea and Wahlenbergia marginata, which had been found in only a
few localities. All specimens cited in this paper are preserved in the herbaria of Botanic
Gardens of Toyama (TYM), Toyama Science Museum (TOYA) and the Makino
Herbarium (MAK), Tokyo Metropolitan University.

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

WP ORE RS T & A B DR )
L LiETRREk & LT 8 ol A EILG
PESYIARE L UC S M ARG 5, AdE
THI UIAZAE, & YRR St i AR
(TYM), ELFR AR (TOYA) 1
S OE ES R R AU IR A (MAK) (I
T3,

1. BLUEFHR R
1-1. N FI¥H
Ohwi A 1%}
BN TSRS B O RN 2011
108 19 BIZBETE EERDO L OEHEEL .

Isachne  nipponensis

EAZER L (Fig. D, SRIFLRTELN
bk, —WL7E ZARBOF VY
Isachne globosa (Thunb.) Kuntze D&EFHA2 D
(BT A A, 2T E S 30-50cm THEHA L
THETRIA  JLBEEHE (Fig. 1A) . /MEITE S
1.5mm F2EE &/ N CRILZ ISR A 22\ (Fig. 1B)
EWVIHEHEAH Y . ARLERE LTz, AR

P RED (NHIEDS 1983) 70 ED RN
D7 v 7 & ol CHRIZIT R 2V, £,
B LU R R0 L TR AR DA
VAR & [FlE SN T AEAIIUE T
Motz, FleFIFHEe, FERFLENET
WA Z ENBRERIE XN D RREHED H DT F
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Y EBLOY Y A Y BOEAPICH, I
WIEDAFE L FESINDHRELDITFTENT
WMo To, AluiRER S A B K Lo
BIUBEINWNCH DT T, T a2V HROBIZ
D1 DRORMm S T BT T R ER 2m, IEK
Im fEOmAEII v MRIZEB LTV,
AFEN I BE R 57 LAVE DA 7 & SU i 5344
DHAERT (RHF 1982) L AFEEEMI TIIMA I
(B AR U B SRBREE R E R JE Wiz 2003)
B L ORIEIL (B5K1Z7> 1981) LAFE, B AHHI
TIXHER (Gt b - AR 1981, 1992) LAFEA 5
HWE SN TWD, BILEOUTHEHR CIame
WLIAMZ S B E (R 1983, /M5 1987)
AU () 2003) | sk B (i B L 5 A58
EMBE IS 1966) . EWF IR (A HIEH
1997) DRI FEFEN B D, Fio, AR [ER
BIvby R7F—47 w7 2000] BRET AR
{35 2000) 36 L TR2007 48 H OSE Sz
MEA LYy FTF—4% U X b (tps/
www.biodic.go.jp/rdb/rdb_fhtml) {2 (XL D Fif
SHTWARVR, IBHENFRIO L v KF—4
Ty AT LD > T D, oL
TIEE I (RIFUL B ARRGERIZERT « R4y
2002) THEBRSEIL T A (CE F124) . HHE b (GHriE)
WL 2001) THUBMEARE (LP #14) . AR (57
JIBL 2001) CHEREBSEAR (NT #H24) & LT
b Tna, 727120, GEOLA. Z0%
RIS (AR L Y FY R b
2010 J  (http://www.pref.ishikawa.lg.jp/sizen/
reddata/rdb_2010/documents/hyous.pdf) {Z (&
Eh Ty, BINRTIZINE TEBR
BN TW o727 TEILROMED
BENOHDZHEAM(L v FT—52T w0
ERE)] GEILLL 2002) (23 Y FiF ST
RS, FEE A ATEO RN O AT HUE AR
RSN | R OATHY | AFHES 2
PN DD, BLRREAT Y —DF)
FEONT F1E) LA ED T > 7124 ) OB EE T
borrLEZLND,

AU - i) TR il B~

No. 17

W A% ILE BV 160m, AR §lF
2011.10.19(TYM31489) .
1-2. DY EHNY Sphenopholis obtusata
(Michx.) Scribn, A 3 F}

Sk ThiE R R BEOBAKRE D 2011
A5 1 26 BISBHAE, REFEFOH D% R
AR U7 (Fig. 2) . ZOARIT—R L7
EIAFAFAXRA ) AZ YT Poatrivialis L.
REDTHANTHBEO DI TN B0 (Fig.
2A) ., /DT 2 IMEDRIN G2 Y | B TIEH
& RN I I T 0 FRE
TERAVMBEIERIE T B Z & (Fig. 2B) . /IMEIC
FEEN RN LR ETHLMIRERZ>TWH
7o, ZHUH OFRHIT Mohlenbrock (2002) &
Sphenopholis obusata DL E L <—&T 5
e, AR & EE L7z, Mohlenbrock
(2002) 1X S. obtusata DFEVNZ var. obtusata &
var. major (Torr) Erdman @ 2 % AH T
L0, Al E iz b OEFITEN S
B2V < (Fig. 2A) . 5 IR R CIRIXAH
BINTHRIED AN &M D (Fig. 2B) . FHERS
HED var. obsata (7% T 5. B LG UCpl
Wl WL TR A N AHE & [RlE S h
7RIS SN TR S, AR L LM%
D& DT HNT W IBOBEAI b AH & [6)7E
SNDHHLDITEEN TR D o7, AT
FTHE T AYVIERE, AxTa AR
HEIZNAT D LERTH Y (Mohlenbrock
2002) . HATILAR (1988) 23kt ¢ 1980 4F
WEREE LTAZ A% & &S L= ORI
LR TH D, EOHOTEIMZ)ELISNT
LR EEBRPAHR IS Z R AL T 2B 28 (i
2 2010) . A5 (2003) IO A B B &
R LT D, ARIARETRINSNIZBETT
ITEAAR DA B & B Loy, HESTHUCALE
THEFNTHST-Z End, R YR
AL TRA L7z alfEtEnidmu,

REHAEAS © K TTERENT SR /AR e
DL Im, @A K E, 2011.526(TYM
31490).
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1-3. +HANTAYHIALHY Caex
vulpinoidea Michx. 71> Y 7%}

2011 46 A 11 BITHKTTTIT - btk
MREHIHESRC, BE, #EEPobnx
ARG RER U, BEARZERLL 7 (Fig. 3).
ZAUTKIR - @A (2002) A3 U < AT A
LHELTWDLT AV I I Ty C
annectans (E. P. Bicknell) E. P. Bicknell. & BE{LL
LIcbDOTho7oM, EIIEXLIVHFLLE
< (Fig. 3A), REFE & 2mm B &/ NHT
(Fig. 3B) . 2ARHC BB THD LR ENR
72> TE Y, Standley (2002) @ C. vulpinoidea
DR EFHEID L K =BT D Z EMWBHNT
o fc - OARM L RIE LT, &L Ry
R LU R A I I N PE O AR & [F)
TE SRR SN TE BT, gk 7T
AV I3 AYOEN, RWNED R EH

TIHELLSLEHIREZZ T Iav Y C
neurocarpa Maxim., X / R8 X% C. nubigena
D. Don ex Tilloch et Taylor subsp. albata (Boott
cx Franch. et Sav.) T. Koyama, ¥ # I X% C
maackii Maxim. OREANZ & AR & [6)7E X
NHLDEEEN TV RD o7, AREALT
AVBIELS L, I3—a v/ R=a—
—7 v Fiz bk L T2 (Standley 2002)
HACTILF3 111 (20012) A3#hZE) I ILFIRLRT 2>
L LIZODRYIOGERTHY . DK,
5111 (2005) (3HPZE) B ODIEA) HF WL, i) L1 Bk
IZHEsnidHh 5 & LT D, fikHE(2010)
I NESMT bALRE, TR, AR,
EhL, bR EE S LT TR, A
OPERMNIERERICH D Z EMfalbinnd. &
L E ORI S DHEFITA D & = HRY
TG0y, AR CHER S 5imEin v
RDBH LT, /INERIZEMEADS AT LT
WHRETH 7D, FERICBR R YT <
LIMI LR IRl T A Y 1
A IBETIED e 0 AEF DL O (EE
BHRIMLThB 2 Enb, SHOMERICE
HI 20 ERHDLEEXBND,

Y7o 7 (16) 57

AEBUEREAS © K TATE S K B BT &
BN OS5 2m, E AR, 2011611
(TYM31491).

-4 FAAXT7ET 2 YFX  Fimbrisnlis
bisumbellata (Forssk.) Bubani ¥V 74
B

2011 47 10 H 8 BIZH/KITTCIT - 7=kt

EBRHESRHZ, BAE, BETOLD%E
FINEMR, # T, PR LML, =
AREN LT (Fig 4), ZOEAT—RL1=E
ZA, BILRNTHLALNAT YT Y% F
squarrosa Vahl RAT7ET % F velata R.
B, 27 ET VX F aestivalis (Retz.) Vahl
(LT 223 (Fig. 4A) . RERIZH] Hhe
RN H D A THLMIZRZR D HDOTH
olc, —HTIOREOBEEOFHIIFERD
T V% E dichotoma (L.) Vahl var. tentsuki T.
Koyama & il TV 223, Alolffid s iz
b OIT/ DR 1.5mm fREET Y X LY
b s VT H O BHERBEA NS D (Fig.
4B). | &= 9 o/NEECE 30~50 il &
2%\ (Fig. 4A) 72 EOTH B MR
ST, ZNODFHEIE, KIF(1938) %
W (1990, 2007) DA AT EF V¥ FE
bisumbellata DB E L —H L TWB7-0D
AR & FE Lz, & LR i lal o LT
BA AR OMAREIZIZA AT BT Y &
[FIE ST EARIE SN TR LT, Filtlo
TETFUoYX ATETYR, aT7¥T s
V| T Y EAE SV AEATIS b AR
ERIESNDHOIIEEN T )T, K
RN E D LB T T, A=A T
DTS i L. AATHE S < RO
P MT B EBZ LN TEIN, EFRITR
STTHEINIGET D Z ENHLMI RS T
(B 1990), A% (2003) 1%, THEWO L OIX
LHIBOEBA SN HEE L H D L OO,
1956 FIHEE S NTEARKINTND T
EG, WM BEDLEAEMTHD EHIWT LT
WD, EOB B - Hl(2007) 1304 1R
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MO LARARLE L TWDHN, THEOLDL
U< HEDOSO LYWL, HAFFOHIEL
(2 & o T Hc B —F I3 L7 gt
EWEEZTWD, B, AV —Fv b
CIREMRORLED B b DD (hitps/
mikawanoyasou.org/data/ooazetentuki.htm) =
AT & WD IR Y NEIIRIA < KT, 1
FEFEHZY 10 EU T EETHD Z b,
FAFTETFYETARLST VYR THDH &
Bbnd, [N TOMERTHIIINED 3 I
DOHTHY . TLIROFEEHR L ZNET
D& ZAHEDR R, SRIAFETRHSN
Wind, I< BT E THHEL T okl Z$H
FIM AR 3¢ QN = 2 (1 NP EN= Ring oA B el
Z O—HITE N TR O fEAR IR L T
WHEEZLNDI AR/ ARIX KT/
F. IRX=F R ERBRELAET LTV D H
ThHY, AFT7TET Y F LRI LEENT
HO . FENERTHERDLE & W C <
v & LTRIFESRTW b o DL
WL s T—&ICHFTCH RN, RELT-LDT
HHHEEREWEHEN SN D, AT (R
BFLy RF—47 w7 2000] X 2007
FESHDUEINIEEA VY KT —4 U R
MIZIRY B ST TSGETR L >
R — & $5 & Apo—HfR - fitte—) (rhid
UL 2006) TIEIARMAA NBI(VU M24) & LT
Wb Tnd, IR TIIZIhE TEFTN M
LN TWRD > T=72OI2 TR OO I
FhobLHEEM(LVy RTF—4T vk
RF) JITIEHRY LT o Tunigungs, fEER
AFEOWENOAEFT TS EIFERR S/ | i
DOHTH Y AFmR I A OATEHIDH
THVERENELT Db REVZ &
b, BRI A T = —OHEBEHRE (CR—
ENFHE) T 71 ) OMTNTHD £ X
bND,

AEHMEA - E LY 2m, RS 2 - K
FA~+ FE)1EE, 2011.10.8 (TYM31492).

1-56. BFF x>+ FhHT K Sorbus

No. 17

xviminalis Koidz. 737§}

2011 4 6 H 26 BIZHKITTTIT o 7o ik
HETEHIHERMH FEETOHOEMEE L
FEA A R U 72 (Fig. ). Z OREARITAEFOT
CTFOECKBOHEENH Y (Fig. 5A). 1H
DEOHTIE EHO/NER RO KU TH D Z
& (Fig. 5B) 7g COFHEHb—H LIz & 2 AT
VX< NS gracilis (Siebold et Zucc.)
K. Koch IZELELTW BN, | {EFHi-h D
BIEHN 30 LhEE £ < (Fig. 5A), /NEDSE
Uil 3BT T dh D A THEAL > T/ (Fig. 5B),
O F R FEDOERGTE
DHICE < AFTTEH ST~ S
commixta Hedl. 4@ LTEY, ZOMoOLs
MY Fox b h~ R~ FOFHY
DOHAEHETRFANRTE L Z M, Al
RN b DIXMBORLHER E SNAZF
FrxrFF A RERELR, ek, EF
H FORECAMOHERH D LDITIEY T
afFh~ FOEfE SN T X oFFh
< N N S matsumurana (Makino) Koehne f.
pseudogracilis (Koidz.) Ohwi & & 523, 5 [Al&
BRI b OIIENE S 6mm FEE &/ NEIT,
HERETETOEDALTHETHDLZ L
(Fig. 5A) . A/ NEDIEENTHE L < A RXAR
T, I GEDIRA) TradEdh) 50 LBEn
T2< (Fig. 5B) e EORHEMNF o F FFH
< FE RFLIIHLMNICEL > TV, B
WL i R s LT R A ORE AR
A FF oo~ RERESEA
SN TR ST, b= RROEAT
IZHASHH L MEIND bOREERLTH
Zednofo, AL Koidzumi (1941) (2 & »
THHRFAHEAT BRI TE OIS
AEb LGN LoTHDIN, 2EE
HOMEHEIIZTFOTEELS ALY [E
WFEATES (TN 1962) LISMZIZZ D4 [ 3HER
TERMSTZ ED, REMICHDRZ Y
BNV NBOTHAFHMENH D, 1272 L,
AOFRHIAHRETH D Z LI2Z, W
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EBIZRHIBNTIIEMZ A HND Z &0,

B DO Ly RF—2 7w 710 RiF5
MENIRNEZEZBND.

AEBUEAS - BT PRI — 7 i B
54 =i 480m, KIFFEM, 2011.6.26 (TYM
31493).

6. =T /J %7 x4 Malvastrum
coromandelianum (L.) Garcke 7 A1 F}

SOKTITTRAR S & KER 2011 465 A 26
FAZPHAE, RiEP DS OEMR L, AR (E
BLU7- (Fig. 6), ZHUFTEDV IV CIESr A R,
<HEPMKRTH D, —RALicbZAx
T H Sida rhombifolia L. R°T A Y ¥ =
A S spinosa L. g DXL IATHIBD
DIZEITNDS, D OB HIZ O/ VRN
HY | EOWEIE X PROMFFOENH D =
& (Fig. 6B) . A3 FRICITH LWEATAH Y |
Z DR 2 A/ )filds L Rl & KR E
7R%E§L73 8 5 (Fig. 6C) 78 E DB A b AL
TeOARFE L [T LTz, &L AT
LR EAAR (L IARRE & [FE ST
W ENTEOT, BNEDT A A FHFAH
WICHAHEFEIND LOITEENT VD
Sfe, ARUIBAHT A U BIFPEO—4 R E T
(XL TR ~HEGTOT A, T7Y
A A=A RT Y TIZEZVIHME TH 5 (T
A« Wi 1993), @i (200313 B AT N
JRREHRERIZ T < 22D b L TS AN D3R
AR, PR, EINC LRSS D LR
SRTWDA, 2HFEH(2008) DIFARFAMEX T
TR - LB IR AR R 14 US4 A0t
TR TR, IMEARIZH D Z &3
il 2 5, B LR OO FERIIZIEE
SNSRI OB SHEA (2008) (21 Tls; R
RicABErTanryey h&hTna, 4
[FIA UL CHER SN T Tl R DA E %
B L7z, BESTHBIZAE T 2 BN THh -
fol e, TR EIZIRALTRALIA
REMEDSRV

FEALAS : KTV ENT A 2

KEH &R o 5 &E (16) 59

— 7 RERIOESIH Im, ESARE - X
JFEHT, 2011.10.10(TYM31494) .
-1 ERNTDYURAX X
angulata L. var. angulata A F}
TR OAR 3k O MBI TR A
2011 4E 11 A 14 BIZBETE, fEET O b O2He
i L AEARZ R L7= (Fig. 7). A InIfERR L7z
b OITHENLITKE U TR 2 At ey o
REOIIRNSRAZFBEOLDTHD 2 &
LN TH 7Dy, RFEOBE LIS
WZ DD (Fig. 7B) . BAMD Y < RA X¥
P chamaesarachoides Makino TiX72 < Ik
THD LW Eno, EHNIZHEL THAR
FXHXIBOEITERE O IRALBHZ L2728
5111 (1999, 2001b) 3SR OO STk Z6E T L Thy
SR A B A AT > TWVA D, AL ESH
fo b DI REICEE T, EMHIXIERIZ
7—-12mm, HREZ 1.2-1.5em, A< FIEIERRC
FE& 4mm BE, #I3E S 2mm, B2
(RANR I, BTN TRICELS R T8t
M5 (Fig. TA) 72 E OFFEMN B, A L RIE
U7z, & IR eyl 0@ || TR AR
AR & [FE SN AEARIS SN TE S
T RA XX BOREARTZ & AR & RlE Sh
DHLOIFFENRTO o7z, AREIEAET £
U A RPEO—AERT, HARTIE 1928 RIZ e
RCRESNTEANH D LODE T ViR
F XX P pubescens L. L iRlEI STVt
DB D (WL 2001b), Z D7 DENTOIF
IR L < DD B 72 v 1L (2001b) 0O AL
R LSRR L T BT KEED (2001) 1
AFLOERNTORMeEH & L THIE A S
BLUZED 6 REFF TV D, 77 LKA
AR LTV D & 5 T BILlio
TR C & A R OWLE T o &4 X
IR D DBAEFT LTV D &) s
HD (kG )IE 2010), AR THERB S
7oKL DOAIERH T,/ m R
PWETLTHARETH-72 Rick»T
IIKETE L TOVR Y JEN e MERL L 7o TN D

Physalis



60 Bull. Bot. Gard. Toyama

728 (KHIEA 2007) AW THAEOTAIC
HETIHELRH D,

SFHIEAS < v | ER L ART LG22 it
AT 2 ) R RV 150m, KN T
2011.11.14(TYM31495).

1-8. #A A XHKAXF  Solanum nigrescens
M. Martens et Galeotti -+ A%}

EARAEA 2011 4E 10 H 5 HIZHKHATL
THHIE, FEETOLOEMER L, HEA %
L7z, ZD%, $KiihFET (Fig. 8) 3 LT
T H RO E b2 MR L, 2
AEER LU, ARERLI-bDII—RL
L ZARNTHEBIZA LN DA XRAXF
S. nigrum L. (ZREEL L T odd  TEED T
< FCYIRGAHZEZUT AV AL (Fig. 8) %0, fl
FNEE 1—1.5mm &/NVUTHDETHL)
ICRIp o T e, E727 Y I ) A XFRAXF
S. americanmum Mill. T A Y A XRAZX*x
S. ptychanthum Dunal (Z BB, SRIOHD
ERFTERM e <, TEIEER Tmm LR
T | BrHiov ol 6 FLALTHDA
(Fig. 8) 72 & THAR > T, HWITREL T
WA A XA XX EHD HEINREL A LT
M3, 5112000, 2001b) A3 5V 7o SE PR A AT
STWD, ZHUEE, SRIRHESh-
DIFANRD & 5 78 5 Z L b A L
FIEXNDHLDOTH-T, BILFA LA
R TR E AR V3R & [FE S
NPEOREAITIUR STV R o 7o py, T
i, BT, MR TER LUK R T THRE S
oA XARFAZF LFRE ST 7 AR
FEERESND LD THoT-, AT A
D AIEPEO—FEEIIIZFET, HARTIE
Eb <A XARAXF LRFR S TH2 WL
(2000) R TH D Z LICRDE, fihax b
ZCTHE L7 b D Th 2, Bl (2001b) 1=
SAUTIH TRV DD, AR O % H
WIES IR LTV A O EHERIL TR Y, Al
FHEA2(2010) H AR IZ E < 22 BIRL LT
Wb D EBRATW S, FILROEEB T

No. 17

I BRI CERERA B 0 (e 2010) 7 AR
SEEHEAED A X AR A X L FE I
FEAUZ A B AR T THRAE SN EA
(TOYA11799) b & EN T, BILENTIR
WA ST 1983 EICEHZBAL T
e S, AR LAFBRLERD
BRI S/ VR R L OOK RLICE D
10 T CHER SN TWA Z EMb, TTILE
AR, EF LTV A e EVENENEE
Zbid,

AEHSE A - BT H BT 801 E R
Y& 300m, R)IEn{X, 2011.1022 (TYM
31498) ; ISR AW o
15m, KHIEA, 2004.10.19(TOYA 82678) ; &
Wi E 2 A 120m, T, 1998.11.23
(TOYAS55972) ; $H7KTHAIL BBl G AL
Im, EAAKS, 2011.10.5. (TYM31497) ; H4k
RN HiE AR —> F o RN
Im, BARKRE « KR, 2011.10.10(TYM
31496) /NRIEBT R Bl HE SOm, K IHE
N < AR, 2009.10.15 (TOYA82664) ; K
Wi R Wik, MHKFE, 2005.11.3(TOYA
68960) ; KFLTE I EH 20m, WFHEH
1-,1995.9.25 (TOYAS51673) ; JKbhi/INg&E HH
whdt— W 7 4 A 5—40m, K HE A,
1983.11.11 (TOYA15264) ; K bWLifi/NGE #J1 H 44
FREWNEMN, BB —, 1999.9.8(TOYA
93235).

2. BIRIHESLEH
2-1. A4 A4XILhd
(Makino) H. Hara < >Rt
P 7 (AR AR #UIS) o (ke C L R 5
ZN3 2011 4£ 8 J] 22 BIZBRAET O b D & ffEid
L7 (Fig.9), SEAHB SN b ik, KD
R 2HKC, FLO 1 BURELS . EFo 1
BUIpk< 2 R TH B Z & (Fig. 9A) =2, LD
HIEESH Imm & EbhdTEY, ERiTk
IR Y MR A 238 2 (Fig. 9B) 72
EOREMER L AMERIE L, AMUIlE

Tulotis  iinumae
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Fig. 1. Isachne nipponensis collected in Namerkawa City, Toyama Prefecture (TYM31489).
A: Plant, Scale indicates Sem. B: A part of inflorescence. Scale indicates Smm.

Fig. 2. Sphenopholis obtusata collected in Imizu City, Toyama Prefecture (TYM31490). A: Plant.
Scale indicates 10cm. B: A part of inflorescence. Scale indicates lmm.
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Fig. 3. Carex vulpinoidea collected in Imizu City, Toyama Prefecture (TYM31491). A: Plant. Scale
indicates 10cm. B: A part of inflorescence. Scale indicates Smm.

Fig. 4. Fimbristylis bisumbellata collected in Toyama City (TYM31492). A: Plant. Scale indicates
Sem. B: Spikelet. Scale indicates Tmim.
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Fig. 5. Sorbus xviminalis collected in Nanto City, Toyama Prefecture (TYM31493). A: Fruiting
branch. Scale indicates Scm. B: Leaf. Scale indicates Sem.

Fig. 6. Malvastrum coromandeliaonim collected in Imizu City, Toyama Prefecture (TYM 31494).
A: Plant. Scale indicates 10cm. B: Upper surface of the leaf. Scale indicates Smm. C: Mericarp.
Scale indicates 1mm.
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Fig. 7. Physalis angulata collected in Kamiichi Town, Toyama Prefecture (TYM31495) . A: Plant.
Scale indicates Scm. B: Fruits. Scale indicates 1cm.

Fig. 8. Solanum nigrescens at flowering and fruiting stage in Imizu City, Toyama Prefecture (Oct. 10,
2011).
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Fig. 9. Tidotis iimimae at flowering stage in Nanto City, Toyama Prefecture (Aug. 22, 2011).
A Plant, B: Inflorescence,

Fig. 10. Rotaia rosea collected in Toyama City (TYM31500). A: Plant. Scale indicates Scm. B: Fruits.
Scale indicates Imm.
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Fig, 11. Vincetoxicum macrophyllum var. nikoense at flowering stage (July 11, 2011) and the
specimen collected in Nanto City, Toyama Prefecture (TYM31501). A: Plant. B: Inflorescence
and young fiuit. Scale indicates [cm.

Fig. 12. Utricularia auea at flowering stage in Imizu City, Toyama Prefecture (Oct. 10, 2011).
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KIFH: & INR 7 0 7 e (16) 67

Fig. 13. Wahlenbergia marginata at flowering stage in Imizu City, Toyama Prefecture (Oct. 10,2011).
A: Flower. B: Lower part of plant.

LA ] LB 2 s, TR L IR odfs
W®k1h@&éﬁ&£Mjm~%%%¢@
ELTHRY LIFehTEY, SRlomaEh s
7] U PG i O [ BRI Uk 550475 Z & 43
FRENTWVWD, ZOERIFFE SN TRV,
Z DT E D B IR A o) A HE A
o s, STEMEGRE NG L i3 5
Wt D= L Tholo, SROFTETIRNT
T2 EETEOERTHD EELBND, Bl
VIR E 750m [ILE T A e L AT,
b& IWARRTEH Y | TEED B2 T A
i3 2 A B éht.ﬁq@i@WTmﬂt
WEE P TR A & FLINC IR 3T 508 (R
1%2mﬁﬁWVyF?—¢7yﬁzmwx
L2007 48 H DEUE SV BRREA L v KT
—# U A TR 1B R (EN #84) &
LTt TEY ., HhERFREO Ly K5 —
5T oLy FF—# ) AP THHER
(http://www.pref.saitama.lg.jp/uploaded/

attachment/443709.csv) , #1751 I (B 22130
2006) 35 L OV E I (ZE I 2006) THbBHTE
(EXHHE) & ST B05 3 Uit 27 #4hE
BTYRA T v7ENTW5, &ILHROEE:
MU Craa ) R (R 1983, /M 1987), 1@
FU (2 2003) , I EIL (LI 2007) . #TR
IR (BE 1989) (ZE08kA3 8 2 2 FHE IR Cltif
IEEE THE(CR+HEN A1) L & Tl D (3
IS 2000, [E)IIRMES L > KU 2 K 2010]
THIBEEIRTEE LTl EfohTinsg,
AED X 5 I IWROESIRERTEREE L
’C%Ezbz}”b’cb\%;# AEOWERIZ X 0 SR
WET 22 EEALMT -7 b OOEEE
RAEFHEHRITE DD TELN WA Z L0,
W= B OERORN AR ENZ EEFBES
L &L BILEA T F ) —ofnmfaEiE (CR+
ENHAY) & LT D ORZY TIHAR L B
s, B, Aid~=7c L VEEREh
ATEEMEN B DT, FEMZeEERIIT AT L2
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v,

AFHLAEAR - pEf T 750m, U T ARZ,
2011.8.22 (TYM31499).

2-2. SXXHITY Rotalarosea (Poir) C.
D.K.Cook I Y/ ¥F

LT OTEFERO KM T 2011 8 H 22 H
WIHEBEDBEYRNMCBR L, ZOHRE
AR L 710 )] 8 BUTJIE & ke o)l
A3 1 EREEREE U, HEARZERL L 72 (Fig. 10).
JERAHUIRIZ IR U S Y FR TREARRLR
D A YNFE Ammannia multiflora Roxb.
WIS AT LTWAD, ShlRitEhi=bo
IZEFRICHO HEITHE LT OERE L
/BTG (Fig, 10A), REITEMICEAL, R
RITE L 3 2495 (Fig. 10B) 72 & ORI % T
RL, AREEEE L, [ELRaEwEE] ok
HHIEA 1983) 12, AREZIAAN TIEREITE <
AFE L LTAET—5, BEhial, &
kA, KR 2T A ERE UTRT
TWBH, B LR PR E (L TR
YR OFEARE I IAFROMEARI L E - 7= < U
ERTWieh Tz, FO—FT, [
FE) RN TICHEICR N A EAIY
ANERTY BT o TN End, RE
MDIZAFH T HiTe A I I AFOMBT
HoTATREMED RV, BN T &I ERE
ENTI AR ALY OEAT, EEBRFE
TLOBIPEEAEE IR STV 5 1906 4T
LA (RS - P& A TREIN
72 1 M (MAK121148) DA T - 7=, A EIDH:
AL, AR LD RN OSRE LT
ZHUIES 2 FEHOLDOTH D, 106 F£5Y
DOBUFHER & 705, AR S TGI8
YERDOARD/IZH 7= D) 30em WIFOERS
Thh, 5 HEIEEsN, AREIENT
AN D HERERIZIA < 434 L TE D (Ohashi
1999) . [BAIRHES BT MY OFEDR
E TR O 7= 8 O R WAL E KRB /K ]
(1) AR AERIFEE > % — 1992) T
28 FUMCABTTENRH D L D& Ty

No. 17

5, L LEEIZRA 23 L K 9 TL2007
H8HWENREA L v RF—4 UV A TiX
Mg/ ILE (VU A1) & LTRbh TR,
FREFFRIRO L Yy RF—4 7 v 7Ly KT
— 4 ) A NTHEES RS 2000) #4051
UL (FaZelEh> 2006) . BUEN (EIRAEZ HO
BAEMEERS 2011) 7 L THapAE (EX HH
W) EEINTHDDOEIILDHF 29 FHFITY
ANT v 7ENTWD, & LROE R T
AR GRS 2003) s .07 (I B 2001)
R (S 199D IZ58ENRH 503, mFkht
(#EFHL 2004) TraAfapgsate 145 (CR+EN
W) I BRI (R 2001) B8 L ONR B IR (R 8F
VL FTSRRTERFZERT - RUFIL 2002) TraffFr
AL (DD #8Y) & L THb T 5, [&H IR
OHIEDOBENDHDUA4AY] TH, it
DT EFTRERDN V- OISR fE L
TS TV D, SlelOMERC & 0 BUATHR
T&7-bO0, £FHIT | EFTOATHET R
Fi. EAREE BIEFIRONTND Z LR,
ABIOAETEFDETH Y BRENE(LY 5 ekt
HRENWZ ED, BILERA T Y —Dif
WSEARAE (CRTEN FHY) 7 > 71 5 DX %
UThdrEEILND,
AEHTEAS - BT MR 2 K sl
foAM 1m, JIEWEE - )15, 2011.10.8
(TYM31500).
2-3. YUH YD
macrophyllum Siebold et Zucc. var. nikoense
Maxim. HHA EF

FEIR T MR T 2011 47 A 11 AIZ
% FTDBEAEROL OEHER L (Fig 11A),
A EER L 7= (Fig. 11B), S RIAH &= b
DITETDDMT, FEOHTOFEILILFEM
FETEE Rem LLEE 15em UL EEKEF WD
& (Fig. NA) R0, TERBIIRESEM, EE 5-Tmm
THIICHEENRZ <, /IMEWIE 3-6mm &5
VN (Fig. 11B) 7 & ORHBAE HER U A FERE &
[FIE Uz, AMERET TELaEsstl 2ix
A 2B OO, K (1992) 35 T (B

Vincetoxicum
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P COAEFTE WS L THa, BILififls
THETEARRIZ I, T OFHMEA L o7 b
DEFZ® 2 AT 3 KOEAP R STV
(TOYA23411, 23412, 34222), AlaldFiskiIk
T3 HRTEOETH L EEZ BND,
BHIIEBENND TR I X Insid 2
TKHROMBETHY . HEEOAET I
LBEANT-, ASEERIAMN S X OWEZ R
LT RTH 1981), MERAIH#ELET D
FEIE O FE DR TEIRAL 0> 7= 8 OFEIETE T IR
BUSREITIX 19 HUAEBT A S D L9
WORENTWAB BRETLY FT—27 v 7
2000J4 X 182007 4F 8 ] OBE ST ERIEE
Ly RF—# U R N TRED #bhn oy
S, ELGEKFERRO Ly KT —2 7y 7 Fie L
v RF—Z U 2 FTIEME)IIR @G 2RI

2006) X2 HHHD (http://www. kankyo.metro.tokyo.

jp/mature/animals_plants/rare_creature/red_data_
book/redlist2010/index. html) THEBESEIR 1 A ¥
(CRAY) & ENTWDHDEIZL®D, F 1348
JRTY AT v 7ENTWD, BILROETEE
HiCI3Aa ) B CR) LTS 2001) . f&@ R (50
2003), FHFE (REPUL L ARORGERT 2R « BRI
IL 2002 15BN H Y . BRIL Y KT—4
7y 7 TR (RIFIR D SRR &
BFIR 2002) THEBASEIE T A i (CR %), &
UL (RFEEL 2004) THOPEEAR T (VU FH
W) EENTWD, 7=, BIEDOEE, 2001
EFITO [RNBOHBOBEND B 5 M4
A hiRR] RIS a L T (VU 1Y) &
ENTVER, Zo®ICREREIN: TR
Ly KU A~ 2010] CidEssaii 158
(CR+EN ) IZEH XN TV, [HILRD
HROBZNDOH DY 44AY] CriEpati
i (CR+EN #HY) & LTHY EiFohTnd
M, BEEOMEE R EET S MIMER S T35
EMATS 3EAT Loz &b EILES
F Y —DfEARNVU Y UEDT o L
T A ONRYUTHD EEXLND, RIS,
FIEH CIXRNORE ISR SN T

KIEA &L 2 7 288 (16) 69

W2 E DR H DN, AEIERE L2 BET
TIHEVWRENTETND I ERHERTE
(Fig. 11B),

SIERUEAS - Rl T R — 7 A aE
54 FIRVY 500m, & U7, 2011.7.11(TYM
31501, 31502).

2-4. /7 RXXFE  Uticularia aurea Lour,
8 X xEH

FIKT O FREHIC 3 BB DT 2011 4% 10
10 RIChIEE e BOEREC L AA
RHBAET O b O MG LT (Fig. 12), Gl
RHENZHOFEETIES T3 N LTEY
TEFEOBPIUIRIEN 2 <, TEFITAAD R
SKBRIZIEMR B2V (Fig. 12), /IMERIZTE%IC
B R D E O HER L, ATl L
FE L7, TELAaae] 13, AfEOE L
U CHA BHTHAL, ASETREIL, B B0,
INTATHAR, KRET AR E e L
THIFTD2, &I AR L
B R ORI IX 2 B OFFIUEALT
W ST iedotz, FO—FT, [EILE
fEEE] [ZIXRNTHE-AZ W EEOA X
ZXXE U australis R. Br. B Eifoh
T Z &, BRI IR S
NTWAA X XFEEADOPIITEmEIZ
B REELRESNIZRERHDLOLEE
T2 enn, MERD ), 4 XFETA
X B XFEFDJRRTHo = rfEEN @, B
INRATEEICERE SN/ ¥ XX EOEA
. EILHRSE AU STV D 1996
FEITHIKTTRA (RS - /MZRTHUR) THdE
ENTz 1 A (TOYA96070) DI TEH - T, AlAl
DOWERIL, EARZ(Y S MEFE/R BN O S L
TIHZNCKS 2 HFEHDLOTHY , ISHFS
0 OBFHER L 70D, AEWER S IHET
INE R T HRDO— I H =55 10m U D
HoTHY, ATEIIEERKE REL LN
7o, AFIANLEIC AL TR, MY
(1994) DA XU ITHTENL » ZKIKIRLAR A
M. TOE, SUNB L OELERBIZHfEZ TR
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AT ey FENRTWD, MRAICREE TS
7 ) OFEDIRTE A O 7= D ORI ES BN
PRSI CIE 29 KPR A TR 3 B K
NRENTWD MBREETL Yy RTF—4 7y
220000 L2007 4 8 HOKE S8
R L v RF—4# 1) 2 N ClIAREIIERma
EVU YY) s TRy, #ERRKO
Ly RF—4 7y 78Ry FF—% U R |
TIIAR L A « S ARRSZHEEE 2005)
ok 3 FUCHER (EX 1Y) bt TV o o
EIXLOF 24 FRTY R N7 v 7 ST
2, & L oOUT i H Cr A NI (R EL 1983,
N 1987) . #ERFFUL (D 2003, #HERAEY)
e 1998) 38 L UNHR L (M BF 1994) 123
A0 | BHILEEHEL 2004) CHTE L GO
IR 2001) THEAEBYEML T B (VU 1Y) & X
nTCW5, Fo, ANBRDEGS, 2001 3817
OTENEOKBOBENDH 2 LAY i
Piwd TIEEY TSR TORWLA, 0%
WWRRINE T4)IRMEHL Y KU X b
2010] TIIAEMRAEL 1 3 (CR+EN #Y) & &
DTS [ENROMEDIBZNDOH 5 B4
] THARRIZHY SR THRVL,
BEENODfifE S 722 FEHM T4 IR S T 5 R &2 N
ZTH 2 AT L, ABFHMNREOEL
LR WD TH D Z &b, FLlih T
=) —OHEEEERE (CRHEN #119) & LT
IDONEETHDIEEZEZLND,

AFHUVEAR  FKTHE T #ho 2t 60m, &
FE - AT 2011.10.10(TYM31503).
2-5. EFXF3Y  Wahlenbergia marginata
(Thunb)A.DC. F X%z UH

SR OWRRAHEOBFT 2011 £ 5 A 26
FHZRARRE D BRIEEEFO L OERE L,
AR U7, 51210 7 10 BIZH[RIBT
THl EHEBATE, MEFTHD L FHEL
7= (Fig. 13), Ao boid, Eidms

5-35cm THIK SR b Zpus AEIEXETHIZ D & |

ER 6-8mm &/NITHIERF 3 vzt
% (Fig. 13A) | BEITHRIRBEHE T & S 1-3em,

No. 17

i 12mm CEOTHENZHEE 5 (Fig. 13B) 2 &
ORI MR L ARE & i@ LT, T3 ILRAL
Wikl X, AR TR < Fhs
HHETDHE LT ETAENTARIRZ EH E LT
P TOBA, B LR kiR L iR
“EAEE OREA R IAFE D R NFE DA
Wi ST otz, £O—FT, Lk
RIS RAIT Sz TARD@HEGEK] ORFHE
A 18S3ITIE [VNEEE HHERE ) 4TI TS
NTEREENEABOIER SN TEY
VLA NICARREN EE LT 2 LI ETH D L Bb
N5, L LEDEDOARRED RN TOMERE
1372 < P& LR OHERO I F D8 5 B4
) TITHOEEAE (EX M) & LT T
D, SR SN GET I ETE 100m, /S
It 50m DIEFEHIZEFEANBIE Xz, L
MU S Z OB BRI SR &
f:tiiﬂﬂf% 0. FRHOEERMN DR
ISR T L R0, BN OIS Gz
HMTIIEERR NN LR ENS, K
KB ASL T2 AT B 2 A7 LI
LTBAINZLOTH D AR E O &)
WrEini=, L7=2oTARHOMERICZL 0 AES
ISR TE L OO, B TIEIAR [F
IR DMERO B FNDH B8] O
EBYHERE L LTS ONR Y THD L%
Zbhd,

AEBUEEA « SE/KTIHERERT Wik ]/ N R
DI Im, BAEKFE. 2011.526(TYM
31504).

A A X~ D0 IOLEFHIZET DIFHS
EAORBEIEEZ & &b, himxd
At AT B IR A R R B O KM
HARICIILE L LT E7,

5| AsC#k
UL B AREREEES AR LR () . 2004, £
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2004—fEH L v KT—X 7w 7 (bt
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Materials for the fungus flora of Toyama Prefecture (10)

Makoto Hashiya

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

Abstract: Four rare fungi: Gloeostereum incarnatum S. Ito & S. Imai, Cortinarius
aurantiofulvus Hongo, Pachyella violaceonigra (Rehm) Pfister, Agrocybe arvalis (Fr.)
Singer, were found in Toyama Prefecture, Japan. They are new to the fungus flora of the

Prefecture.

Key words: central Japan, fungus flora, new records, Toyama Prefecture
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1. ZADoRaa4%ys

Gloeostereum incarnatum S. lto & S. Imai
(U %% (Fig. 1)

2011 810 A 29 A, Bk (HK LB A
DRET, 7= L OB EIZTAE LA
. BENERIRY - RELT.

AT = VIR E OIREEBHBIARRHE L I
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W GEH RME) . AN G 2005) Trgns
bote. FHRETIE, BRoLy KU R Mo
T AR AT HRET 2IEAH & S D

C) T r7it AR THD (FHRR
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ZAUIAFEO ARV b D & bh b,
REEEAR

B LCET LT (EK L) A 314y, 7~ v =
Lo, BiE Ak, 20110 4210 A 29 H
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Fig. 1. Gloeostereum incarnanm S. Ito & S. Imai (M.Hashiya 11695). Scale bar indicates

Scm.

Fig. 2. Cortinarius aurantiofilvus Hongo (M.Hashiya 1175 1).-S-<2ale bar indicates 2cm.
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2cm.

Fig. 4. Agrocybe arvalis (Fr.) Singer (M.Hashiya 11609). Scale bar indicates 2cm.
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2. AARTIEUETERF

Cortinarius aurantiofulvus Hongo (7 7%
4478 (Fig. 2)
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VR E X BB THT 72
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BRiHEAT 1997) B GE & O ZRF2
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PR R
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H (M.Hashiya 11751).

3. TV LZHXFYI RS

Pachyella violaceonigra (Rehm) Pfister (t°
o <% F) (Fig. 3)
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RTHEA
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KIFEFEW], 2011 826 H 11 1 (M.Hashiya 10981).

LT (R SRR LT e
HEBRKOBE T S b EEOREER

U, 201156 A 18 [1 (M.Hashiya 10994) .

4. ARLYIAYT

Agrocybe arvalis (Fr.) Singer (£x¥ 4/
B (Fig. 4)
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