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Structure of Sibbaldia procumbens community in the Ichinokoshi Pass,
Tateyama Mountains, Japan

Megumi Yoshida

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

Abstract: Sibbaldia procumbens is a perennial herb with a circumpolar distribution. In
the Tateyama Mountains, it is only found in the Ichinokoshi Pass where 100 individuals of
S. procumbens grow in an area of 35 x 30 m’. The present study demonstrated the spatial
distribution and adjoining vegetation. The estimated /; value was greater than 1, indicating
that this species had a concentrated distribution; individuals were surrounded by small
gravel or sparse bushes of Deschampsia flexuosa. Thus, S. procumbens appeared to grow in
disturbed habitats where other species would struggle to survive.

Key words: Sibbaldia procumbens, Tateyama Mountains
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Effects of plant growth regulators on meristem culture of seven
chrysanthemum-flowered cherry cultivars

Toshinari Godo", Yuji Okada® & Takaaki Oohara"

" Botanic Gardens of Toyama
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
2 Toyama Central Agricultural High School
2 Fukusawa, Toyama 930-1281, Japan

Abstract: Meristems of seven chrysanthemum-flowered cherry cultivars were cultured on
gellan gum-solidified WP medium containing a combination of BAP (0 or 1 mg/l) and GA
(0 or 5 mg/l). These cultures were maintained at 25°C under 16 h of light at 40
pmolm™s™". After three months of culture, meristems were grown on medium containing
BAP; however, growth of meristems was not observed on medium without BAP,
irrespective of the presence of GA. Meristem-derived shoots were able to generate roots
on media with or without IBA. However, the frequency of root formation was genotype

dependent.

Key words: BAP, chrysanthemum-flowered cherry, plant growth regulator
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Fig. 1. Seven chrysanthemum-flowered cherry cultivars were used in this study. A: Prumus ‘Nyuzen-
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Y7 Z), E: P. *Ambigua’ (% A 27 7 ) F: P. ‘Juzukake-zakura® (/34 ST0 2o A h A F

Z),G: P. ‘Omura-zakura’ (A AL ZF 7 7).,



Table 1. Effects of BAP and GA on meristem culture of seven crysanthemum-flowered cherry cultivars.

Cultivar Plant growth regulator No. of explants Frequency of No. of survived  No. of growing Plant height
(Japanese name) BAP (mg/l)  GA(mgh) o PP contamination (%) explants’ meristems” (mm)°
0 0 6 6 0(0) -
‘Longipedunculata’ 1 0 7 0 7 6(85.7) 7.3
== 277 0 5 6 6 o0) -
1 5 7 7 5(71.4) 15.8
0 0 9 3 0(0) -
‘Sphaerantha’ 1 0 9 30.6 7 6(85.7) 10.8
(FromsLoxr977) 0 5 9 ) 7 0(0) -
1 5 9 8 2(25) 7.6
0 0 10 9 0(0) -
“Zenshoji-kiku-zakura’ 1 0 10 2.5 9 8(88.9) 8.1
(BriayPxs¥77) 0 5 10 ' 10 0(0) -
1 5 10 7 6(85.7) 17.4
0 0 6 0 06(0) -
‘Anbigua’ 1 0 6 25 3 3(100) 12.9
(BAYLT7) 0 5 6 1 0(0) -
1 5 6 2 2(100) 13.2
0 0 4 0 0(0) -
¢ Juzukake-zakura’ 1 0 4 37.5 3 1(33.3) 17.0
(RAT P aXho¥FrF) 0 5 4 ) 4 0(0) -
1 5 4 3 2(66.7) 21.6
0 0 8 6 0(0) -
‘Mirabilis’ 1 0 8 12.5 8 7(87.5) 14.9
(A LTV IT) 0 5 8 ' 8 0(0) —
1 5 3 6 6(100) 19.5
0 0 9 8 0(0) -
“Nyuzen-otome-kiku-zakura’ 1 0 9 8.3 8 7(87.5) 38
(=2 ¥ AR AR T IT) 0 5 9 ) 8 0(0) —
1 5 9 9 9(160) 7.3

a) Numbers exclide samples that were contaminated by bacteria. Data were collected after six weeks of culture.
b) Number of growing meristems was observed afier three months. Figures in parenthesis indicate percentage of growing meristems.
c) Plant height was measured after three months of culture.
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Fig. 2. Meristem culture of Prunus ‘Nyuzen-otome-kiku-zakura’ after six weeks of culture. A: WP
medium without any plant growth regulators, B: WP medium with 1 mg/l BAP, C: WP medium with 5
mg/l GA, D: WP medium with 1 mg/l BAP and 5 mg/l GA. Scale bars indicate 1 ¢m.
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Fig. 3. Effect of GA on shoot growth of Prunus after three months of culture. A: Shoot formation in 7
‘Juzukake-zakura’ on medium supplemented with 1 mg/l BAP and without GA. B: Shoot formation in
P ‘Juzukake-zakura’ on medium supplemented with I mg/l BAP and 5 mg/l GA. C: Shoot formation
in P ‘Zenshoji-kiku-zakura’ on medium supplemented with | mg/l BAP and without GA. D: Shoot
formation in P ‘Zenshoji-kiku-zakura’ on medium supplemented with 1 mg/l BAP and 5 mg/l GA.
Scale bars indicate 1 cm.
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Table 2. Effect of concentration of IBA on root formation of meristem-derived shoots of seven

chrysanthemum-flowered cherry cultivars.

Cultivar

IBA (mg/l) No. of explants  No. of root formation”
(Japanese name)
0 4 0
‘Longipedunculata’ | = 0
ESIRYST -
( ) 5 4 2
, o ; 0 11 2
*Zenshoji-kiku-zakura | 9 -
(BrriawixsFfr7) = .
5 9 6
“Mirabilis’ ? 2 3
(AFLF7H7)
5 5 3
0 0
‘Nyuzen-otome-kiku-zakura® | E; |
(Za B AR I927) y i 0

a) Data were collected after six weeks of culture.

Fig. 4. Effect of IBA concentration on root growth of Prumus ‘Mirabilis” after six weeks of culture. A:
Medium without IBA. B: Medium supplemented with 1 mg/l IBA. C: Medium supplemented with 5
mg/l IBA. Arrows indicate root formation. Scale bars indicate 1 em.
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Cytological studies of six iridaceous taxa collected from
Yunnan Province, China

Toshiaki Shiuchi, Toshinari Godo", Yuanxue Lu®, Zhonglang Wang?,
Jingxiu Li®, Yunguang Shen”, Kaiyun Guan® & Masashi Nakata'
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2 Kunming Botanical Garden, Kunming Institute of Botany, Chinese Academy of Sciences,
132 Lanhei Road, Kunming, Yunnan, 650204, P.R. China

Abstract: Cytological observations were conducted on five species of the genus Jris and
Belamcanda chinensis from Yunnan Province, China. Chromosome number was counted
and the results were; /. japonica Thunb. (2n = 34, 36), I. laevigata Fisch. ex Turcz. (2n =
32), I subdichotoma Zhao (2n = 42), I. tectorum Maxim. (2n = 28), I. wattii Baker (2n =
30) and Belamcanda chinensis (L.) DC. (2n = 32). Chromosome numbers for all species
were consistent with previous reports. The karyotypes of /. laevigata and B. chinensis,
which are native to both China and Japan, were almost identical between China and Japan,
particularly in the numbers of chromosomes with secondary constriction. Plants of 7.
Japonica and I wattii exhibited pollen stainabilities of less than 52.9%. The results may
indicate aneuploidy in /. japonica plants and a hybrid origin of . wattii.

Key words: Belamcanda, chromosome number, hybrid, /ris, karyotype, pollen stainability,
Yunnan Province

A field survey titled “Conservation of genetic resources of the family Iridaceae” was
conducted in cooperation between the Botanic Gardens of Toyama (B.G.T.), Japan and
Kunming Botanical Garden, Kunming Institute of Botany (K.I.B.), Chinese Academy of
Sciences, China in September 2006 in Yunnan Province, China. The study clarified that the
four taxa found in China and Japan, Iris japonmica, I laevigata, I tectorum, and
Belamcanda chinensis, grew under the same habitat conditions in Yunnan as that in Japan
(Shiuchi et al. 2007).

Several studies had reported the cytology of Chinese iridaceous taxa, including Huang e?
al. (1989), Shen et al. (2007), and Yu et al. (2009), and on Japanese iridaceous taxa,
including Kazao (1928, 1929), Yasui (1939), Yabuya (1984), Nishikawa (1985), and Li &
Nakata (2009). However, the karyotypes of species native to both Japan and China have
not yet been analyzed.

The present study reported the chromosome number of six species of iridaceous plants
collected from Yunnan Province, and comparative karyotype analyses were performed on 7
laevigata and B. chinensis, which are common to Japan. To clarify the origins of I
Jjaponica and I wattii, pollen stainabilities of cultivated plants were examined.
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Table 1. Localities, chromosome number, and pollen stainabilities of six iridaceous plants
collected in Yunnan Province, China.

Chromosome number

Taxon / Locality Condition {(number of plants Pollen stainability (%)
observed)
Iris japonica Thunb. #AMETE
Zhicun, Mengzi Cultivated n=34(1) 23.6
Hetoucun, Jinping, Honghe Dist. Cultivated n=36(2) 529
41.7
I laevigata Fisch. ex Turcz. #&T1E
Bethai Moor, Tangchong, Baoshan Dist. Wwild 2n=32(2) -
I subdichotoma Zhao TRER
Hutiaoxia, Haba Xueshan, Xianggelila Wild 2n=42(2) -
L tectorum Maxim. R
Yangbi, Dali Dist. Naturalized =28 (2) -
I wattii Baker RHEBER
Bethai, Tangchong, Baoshan Dist. Cultivated 2n=30(3) 383
40.8
41.2

Belamcanda chinensis (L.) DC. #¥F
Fadouxinzhai, Xichou, Wenshan Dist. Wwild =323 -

Materials and methods

Living plants and seeds were collected from Yunnan Province, China in September 2006.
The localities of the six iridaceous taxa used in this study are listed in Table 1. All plants
were cultivated in pots in the experimental greenhouse of Kunming Botanical Garden, with
the exception of I subdichotoma, for which in vitro grown seedlings were used. Material
of I laevigata from Toyama, Japan, and B. chinensis from Kyoto, Japan, was used for
comparisons of karyotypes.

Fresh root tips, 5 mm long, were cut from the plants, pretreated with 2 mM
8-hydroxyquinolin solution at 15°C for 7 h, and fixed with Farmer’s fluid (1:3 mixture of
acetic acid and ethanol) at 5°C for 24 h. The fixed root tips were macerated with a 1:2
mixture of 1N HCI and 45% acetic acid at 60°C for approximately 10 sec and stained with
1% acetic orcein at room temperature of 20°C for 20 min. Squashing method was used for
chromosome preparations. Karyotype analysis and idiogram construction was performed
by the method followed Uchiyama et al. (1988).

For observations on pollen stainability, pollen grains of I japonica and I wattii were
obtained from living flowers. Pollen grains from three anthers of each flower were gently
squashed on a glass slide in a drop of lactophenol—cotton blue solution, and the pollen
grains were observed under a microscope. Stainability was calculated for more than 1000
pollen grains.
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Fig. 1. Somatic chromosomes of iridaceous plants collected from Yunnan Province, China. A:
Iris japonica, 2n = 34. B: I japonica, 2n = 36. C: I laevigata, 2n = 32. D: [. subdichotoma,
2n =42, E: I tectorum, 2n = 28. F: I wattii, 2n = 30. G: Belamcanda chinensis, 2n = 32,
Arrowheads in E and G indicate detached chromosome segments separated by a secondary
constriction. Arrows indicate satellites or setae. Scale bar indicates 10 pm.
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Fig. 2. Somatic chromosomes of Iris laevigata and Belamcanda chinensis from Japan. A: Iris
laevigata (2n = 32) collected from Nawagaike, Nanto City, Toyama Prefecture. B:

Belamcanda chinensis (2n = 32) collected from Qoharano-tonohata, Kyoto City, Kyoto
Prefecture. Arrows indicate satellites or setae. Scale bar indicates 10 um.

Voucher specimens (living collections/photographs) were deposited in the herbaria at
K.LB. (KUN) or B.GT. (TYM).

Results and discussion
1. Iris japonica Thunb. (Figs. 1A, B)

Three plants were collected from two localities. The plant collected from roadside in
Zhicun, Mengzi, had 2n = 34 chromosomes. Two plants collected from a farm in Hetoucun,
Jinping, Honghe district, transplanted from a neighboring mountain. had 2n = 36
chromosomes. These plants bore no seed.

Pollen stainability of the 2n = 34 plant was 23.6%, whereas the two 2n = 36 plants
exhibited stainabilities of 52.9% and 41.7%, respectively. Zhou et al. (2003) reported that
plants of I japomnica with 2n = 30 chromosomes had high pollen fertility (above 95%).
exhibited high fidelity of chromosomal pairing in meiosis of pollen mother cells, and all
bore fruit. Therefore, the diploid number of I japonica is likely to be 2n = 30. However,
various chromosome numbers had been reported for I japonica: 2n = 54 (Kazao 1928,
1929, Yasui 1939, Chimphamba 1973) for Japanese materials, 2n = 36 and 2n = 22, 32, 34,
48, 63 etc. (Sharma & Talukdar 1960) for cultivated materials from the Sikkim Himalayas.
India, 2n = 31, 33, 54 (Chimphamba 1973) for cultivated materials from England, 2n = 28,
34, 36. 54 (Colasante & Sauer 1993) for cultivated materials from Italy, 2n = 54 (Mao &
Xue 1986) for Chinese materials, 2n = 28 and 2n = 32, 56 (Dong ef al. 1994) for cultivated
materials from China, 2n = 30, 32, 36, 60 (Zhou et al. 2003) for cultivated materials from
China, 2n = 34 (Shen et al. 2007) for cultivated materials from China, and 2n = 36 (Yu ef
al. 2009) for Chinese materials. Plants collected in Yunnan appeared to be aneuploids. Iris
Jjaponica, which shows a wide distribution and great diversity in both morphology and
chromosome cytology and requires taxonomic revision.
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Fig. 3. Idiograms of Iris laevigata from Yunnan, China (A) and Toyama, Japan (B), and
Belamcanda chinensis from Yunnan, China (C) and Kyoto, Japan (D). The number of
chromosomes with secondary constriction is common between the two localities in each
species. Scale bar indicates 2 pm.

2. I laevigata Fisch. ex Turcz. (Fig. 1C)

Three plants were collected from the floating island in Beihai Moor, Tangchong,
Baoshan district. Chromosome number of 2n = 32 was observed for the three plants. This
result coincided with reports from Kazao (1928, 1929), Yabuya (1984), and Nishikawa
(1985) from Japanese materials, Doronkin & Krasnikov (1984) from Russian materials,
and Shen ef al. (2007) from Chinese materials, whereas a chromosome number of 2n = 28
was reported by Mao & Xue (1986) for Chinese materials.

The chromosomes (32), demonstrated in this study, gradually varied in length from 5.3
to 2.3 um (Fig. 3A). Of the 32 chromosomes, 14 had centromeres at the median position,
10 at the submedian position, and the remaining eight at the subterminal position. Satellites
were observed for the four medium-sized chromosomes (Fig. lc, arrows). The same
chromosome number and karyotype was observed for the plant collected from Nawagaike,
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Toyama Prefecture, Japan (Figs. 2A, 3B). Therefore, it was concluded that plants of I
laevigata from the two distant localities had not diverged in karyotype.
3. I subdichotoma Zhao (Fig. 1D)

Seeds were collected from Hutiaoxia, Haba Xueshan, Xianggelila. In seedlings
germinated and cultivated in vitro, a chromosome number of 2n = 42 was observed,
confirming the recent report by Shen et al. (2007) on materials collected from the same
locality. However, a chromosome number of 2n = 28 had also been reported for Chinese
materials (Dong & Li 2002).

4. I tectorum Maxim. (Fig. 1E)

A chromosome number of 2n = 28 was observed for the three plants from Yangbi, Dali
district, which were thought to be naturalized. The chromosome number coincided with
previous reports by Chimphamba (1973) for cultivated materials from England, Karihaloo
(1984); for materials from Bhadarwah, India; Huang et al. (1989) and Lu (2000) for
cultivated materials from China, Yu et al. (2009) from Chinese materials. However,
different chromosome numbers have also been reported: 2n = 32 and 2n = 25, 27, 28, 30
etc. (Sharma & Talukdar 1960) for cultivated materials from the Sikkim Himalayas, India,
2n = 32 (Dong et al. 1994) and 2n = 36 (Mao & Xue 1986) for cultivated materials from
China.

In this species, a secondary constriction was frequently observed as a wide space
between chromosome segments (Fig. 1E). The distal chromosome segments detached by
the secondary constriction were assumed to be a large satellite.

5. I wattii Baker (Fig. 1F)

Three plants were collected from roadside at Beihai, Tangchong, Baoshan district.
Chromosome number of 2n = 30 was counted for these plants, confirming previous reports
by Chimphamba (1973) for cultivated materials from England and Shen et al. (2007) for
cultivated materials from China.

These three plants exhibited relatively low pollen stainabilities of 38.3%, 40.8%, and
41.2%, respectively. Low pollen stainability may indicate that the plants were not natural
but horticultural cultivars of hybrid origin. In fact, no fruit was observed on the plants.
However, Chimphamba (1973) reported that chromosomal interchange may have occurred
in I wattii, resulting in univalents, trivalents, and tetravalents at metaphase I. Further
investigation is required to confirm this finding.

6. Belamcanda chinensis (L.) DC. (Fig. 1G)

Three fruiting plants were collected from areas of rocky limestone in Fadouxinzhai,
Xichou, Wenshan district and Hetoucun, Jinping, Honghe district. Chromosome number of
2n = 32 was observed, confirming previous reports by Nakajima (1936) and Li & Nakata
(2009) for Japanese materials, Lee (1967), Mao & Xue (1986), Zhao et al. (1990) and
Cheng et al. (1991) for Chinese materials, Vij et al. (1982) for cultivated materials from
India, Ge & Li (1989) for Korean materials, and Probatova & Sokolovskaya (1988) for
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Russian materials. Chromosome number of n = 64 was reported by Hsu (1971) for
Taiwanese materials.

The chromosomes (32) varied in length from 4.7 to 1.9 pm (Fig. 3C). Of the 32
chromosomes, 20 had centromeres at the median position, 11 at the submedian position,
and the remaining one at the subterminal position. The plant collected from Kyoto
Prefecture, Japan (2n = 32) showed 18 chromosomes with centromeres at the median
position, 11 at the submedian position, and the remaining three at the subterminal position
(Figs. 2B, 3C, D). However, in both plants from the two distant localities, satellites were
commonly observed in the four medium-sized chromosomes (Figs. 1G, 2B, arrows). It
appeared that the karyotype of B. chinensis was conserved with respect to NOR regions.

This study was financially supported by the Expo’90 foundation (2006) and the Japan
Society for the Promotion of Science (JSPS) Asian CORE Program entitled “Cooperative

Research and Education Center for Important Plant Genetic Resources in East Asia.”
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Chromosome number of aquatic plants of the Oyabe, Sho-gawa, Joganji,
and Kurobe River Basins, Toyama Prefecture, Japan
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Abstract: The chromosome number of 23 species of aquatic plants from Toyama
Prefecture, Japan was summarized. The chromosome numbers were as follows: Acorus
gramineus, 2n = 22; Hydrocotyle maritima, 2n = 96; Oenanthe javanica, 2n = 63;
Nasturtium officinale, 2n = 32; Myriophyllum spicatum, 2n = 42; Egeria densa, 2n = 46;
Elodea nuttallii, 2n = 52; Hydrillaverticillata (Q), 2n = 24; Vailisneria natans (), 2n =20,
Nuphar japonica, 2n = 34; Callitriche palustris, 2n = 20; Veronica undulata, 2n = 54;
Persicaria hydropiper, 2n = 20; Potamogeton crispus, 2n = 56; P. octandrus, 2n = 28; P.
oxyphyllus, 2n = 28; P xkyushuensis, 2n = 42; P. xorientalis, 2n = 28; P cf.
xkamogawaensis, 2n = 28; Ranunculus nipponicus var. submerses, 2n = 48;
Chrysosplenium grayanum, 2n = 22; Sparganium erectum, 2n = 30; S. japonicum, 2n = 30.
These chromosome numbers were originally described with photomicrographs in four
reports on the ecosystems of the Oyabe, Sho-gawa, Joganji, and Kurobe River Basins,
which were published locally between 1999-2009.

Key words: aquatic plants, chromosome number, flowering plants, river basin, Toyama
Prefecture
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FEIZOWTE L, RS TIIikED
A FRRFEM 2 SEHC OV THLERE L=
D, T TR LTS, 4 FITIIKE T o
THRRRS>TWBH, EBVRALN o
7-3556 (Absent) &, £F LT\ ki
L eh 7= 80 (Not counted) % KA L7,

TS, KESESBHORA, Ba. B/
BDOTNT 7y MEIZ, Retafffi b BRaEH,
K%, BAESEZRETE, BoBRfWE
BAETIEREOLO TR EE - XA
(2009) DB FEEW BRI, ZAITK
£« 42 2003-) D Yelist {2~ 7=, HREEHIT
BEDITRREA ZRE L-, ®EF) iz
WX A - B (1998a) & BT 5D THEA
VA Ar -1 -1 R

2379 7%} ACORACEAE

1. X< a7 Acorus gramineus Sol. ex Aiton
2n=22, RERTIFEA « ##)1, Nakata 24047.

12 1) %} APIACEAE

2. / F KA Hydrocotyle maritima Honda
2n=96, BERTEH - FREGERSD/KEE, Nakata
24055 (FEAKEY).

Iwatsubo ef al. (2006) {X 2n=72, 96, 108 D
MAERMELZSE L TEH Y, 20=96 IZEAHK
x=12 DMEETH D, FH - /R012) b5
BERFERTTOUEAAE ) F KA T2n=96 2 Hik

LT3,

3. ") Oenanthe javanica (Blume) DC.
2n=63, BERTIEH - FREGIERSD/KEE, Nakata
24056 (LAKHY).

Naruhashi & Iwatsubo (1998) i3 2n=20, 42,
63 DY A FFATEBRELTEY, 20=63 &
B _EAETHD 20=42 D={EE L LTV 3B,
7 757 % BRASSICACEAE
4. FS5 B IS5 Nasturtium officinale R.Br.



Table 1. Chromosome numbers of some aquatic plants observed in the basins of four large rivers of Toyama Prefecture.

Number of plants observed in

Chromosome . .
Family Taxon / Japanese name number each river basin
(2n) Oyabe" Sho-gawa® Joganji’ Kurobe”
ACORACEAE Acorus gramineus Sol. ex Aiton EXay 2 _ —_ +5) 1
APIACEAE Hydrocotyle maritima Honda ./ F xS 96 — — - 1
Oenanthe javanica (Blume) DC. Z) ** 63 — * * 1
BRASSICACEAE Nasturtium officinale RBr. F 74 H 71 k7) — — — 1
HALORAGACEAE Myriophyllum spicatum L. +¥%/7%%E ] 2 1 2 1
HYDROCHARITACEAE  Egeria densa Planch. 247 FH¥E 46 2 1 4 *
Elodea nuttallii (Planch.) St.John =274 % 52 2 1 5 —_
Hydrilla verticillata (L.L) Royle Z72%€(2) 24 4 8 — —
Vallisneria natans (Lour.) H.Hara &% av () 20 3 2 1 —
NYMPHAEACEAE Nuphar japonica DC. 2R3 34 * * 1 _
PLANTAGINACEAE Callitriche palustris L. IX/~a-3** 20 _ 1 _ 2
Veronica undulata Wall. J3 0 F 1 ** 54 — — — 1
POLYGONACEAE Persicaria hydropiper (L.) Delarbre ¥4 5 ** 20 * 1 1 *
POTAMOGETONACEAE  Potamogeton crispus L. T 56 2 * 5 1
P. octandrus Poir. KJ/NIXEHFE 28 3 1 4 2
P. oxyphyllus Miq. ¥ X% 28 2 1 11 —
P. x kyushuensis Kadono et Wiegleb 71 /at =% 2 * 3 6 1
P. x orientalis Hagstr. 7 /3 ME 28 5 — — —
P. cf. x kamogawaensis Miki AAIRexE?" 28 * * 3 -
RANUNCULACEAE Ranunculus nipponicus Nakai var. submersus H.Hara /34 7% 48 1 1 6 3
SAXIFRAGACEAE Chrysosplenium grayanum Maxim. 331 ) A/ 2 —_ — — 1
SPARGANIACEAE Sparganium erectum L. 7Y 30 * * 1 1
S. japonicum Rothert 3~ HxI7) 30 * * 2 1

D Nakata & Nagai (2009), 2 Nakata et al. (2003), > Nagai & Nakata (1999), ' Nakata & Nagai (2006).

n_ Absent, ¥: Not counted
®%». Sunken

n Erroneously described as " P . xorientalis Hagstr." in Nagai & Nakata (1999).

£10T YoreN

HYBEOENOYME 3 -Hdh

L7
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2n=32, BERTIARCEH - REEIRLHDKEK, Nakata
24054 (PEAKTY).
F 1)/ b2 5% HALORAGACEAE
5. HRYX/ TYE Myriophyllum spicatum L.
2n=42, SRTHREITRA « 4W)1, Nakata
27062; /IRERTIRA - BA)Il, Nakata 28066;
B/ MT - #4211, Nakata 21007; BERH
YRED « SEE0)I, Nakata 24064,
k77 =%l HYDROCHARITACEAE
6. AN+ HE EgeriadensaPlanch.
2n=46, /NREBHTHET « #5IT)1], Nakata 27046;
[ TR AT IR - B4, Nakata 27064;
BT « #IKF)I1, Nakata 22020.
1. 2 hF+ & E Elodea nuttallii (Planch.)
St.John
2n=52, FERETHANSR « BAR)I], Nakata 27043; B
TR L) 1I& « 3 7K)1, Nakata 27054; 7 @w/)s
1 + #842)11, Nakata 21008.
8. Y B¥E(R) Hydrillaverticillata (L.f)) Royle
2n=24, /NRERT)IE « k)11, Nakata 27045;
FARRT L) 110 - 3E7K)1, Nakata 27053; /NRER
HPEIE « 75/ )1, Nakata 28056; A5 iiT
-« B3I, Nakata 28052; FFimiTi « ILE
JII, Nakata 22010 ; &&= H - = H 0 KR,
Nakata 22006; 7& [ 7 4% [@ BT =0 - B,
Nakata 22012; & [ #TERE - 3BT XA K,
Nakata 22008; & [ i1 /= {248 - R0,
Nakata 22009; & M Ti/MT « #42)1, Nakata
22007, ERITHEFAT - #1K )11, Nakata 22021.
B AR IR REEED 2n=16 O Gk
2n=24 DEZFEBRHBZ ENMBRTNS
(Nakamura & Kadono 1993), LR TIZE
PRI A B = EEDE < 297 L.
ZERITARETOLZOHMOL N LBE SN T
W5 (1 H - RN 2008),
9. ¥ 3 o%E(R) Vallisneria natans (Lour.)
H.Hara
2n=20, /NRIEBTATNEIE - 75/ AJII, Nakata
28055; IR\ TEBAIT - W » A A K,
Nakata 28061; i E&RIATIRAL « BB,
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Nakata 27063; /INRERTHT T - ELES)I|, Nakata
22017; WHEEHi T - BA)I, Nakata 21014
A4 L 2% NYMPHAEACEAE

10. 379/R=R Nuphar japonica DC.

2n=34, HRE)IHE.

A7 /3a% PLANTAGINACEAE

1. 2XNaR Callitriche palustris L.

2n=20, & [ TR AT & - B3I, Nakata
21012; FTHENIERAZEBT BEB A - FEBHII,
Nakata 25131 (ZEKE); TH)IERAZ0T TR
Bf - £, Nakata 24078 (JLARY).

12. hIF >+ Veronica undulata Wall.
2n=54, THIJIBRAENTIRE - FEBH)II, Nakata
24073 (PLA%EY)

4 7%} POLYGONACEAE

18. ¥+ ¥ 42T Persicaria hydropiper (L.
Delarbre

2n=20, EREIT{EEF « ZF)Il, Nakata 22004 (JL
KAL) |

EILALi 0% POTAMCGETONACEAE

14. TE<E Potamogeton crispus L.

2n=56, /NREBTHIMIE - ¥2IT)1, Nakata 27060;
INRERTH&ERARIT « VU 4 F FA7K, Nakata 28063;
BRERFHERIN - HoDJ1IBEKER, Nakata 24053.

15. RV XEXTE P octandrus Porr.
2n=28, /NRERHIHET - #2iT))], Nakata 27047;
INRERHTHEER - $k)1), Nakata 27061; T
FuE - Fom)1l, Nakata 28093; /NREBFHAS -
Y5+ KBS, Nakata 22016; BERHHRED - 4
60)11, Nakata 24068; 37/ | BE A 0T & BET -
A5 F 7k B, Nakata 25136.

16. V+XE P oxyphyllus Miq.

2n=28, &REITEMETHRN - A, Nakata
27065; @RI - Fofl)1l, Nakata 28034; /)
R - ELEJI1, Nakata 22018.

1. 74/ 312> =2F P xkyushuensis
Kadono et Wiegleb

2n=42, @ [E)THEREY - FE(R)I[, Nakata 21011; &
R « A H 0 KRS, Nakata 22005; &7
71V - #152J1), Nakata 21006; B ERHHEA
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mi) 1, Nakata 24048.

P - &I (2006) LAFEIZ B itk B
ND 6 BRFTHLHERINTEY (FHIM
2009) , RANDILEWEBIIZ T 5 & Bbila,
18. 74/ 24 FE P xorientalis Hagstr.
2n=28, FERGTTSRAT - BA%h) I, Nakata 27041; 74
WRTT IR - BARN)I[, Nakata 27042; ARG
75 - BA%d)1|, Nakata 27052; FERTIRS « HAF
&)1, Nakata 27055; /NREHEE - BL=E)I,
Nakata 28060.

INEER) SRS, #MFEERI. AN
REERLERT Y 720N S A THERR S
hi-, BAMNEDT A /) aA bEDOERE
DNA, #% DNA OEEERS O, v
¥R, 4 FEERXPLTIHETHD
TEMALMIZENTWHA(LDOETK A
(E)N
19. 74 3XEXE? P cf xkamogawa-
ensis Miki
2n=28, WEEF)IIHiE.

EREF)FEARO 3 A (FA - BHF
1998) T7 A/ 3A bEL LTRMRLD, Z
N BN EECHER &N TR OF
A7 3Af MPEIZHRD EEREWNZ LB
DOHFEHETHD EEZBND, EREFIIAR
DHLDIZABF (199D IZHED £ A A I e xE
KB HEITWAD, BEEXDITRVATAEA
IXEFELLRES>TWDE, ZOIN—T
IR WLEE TR B D EE DA
U3 EEMASRIE SN TWVB Z & b (A%
1999) IR ic A4 I X & % F P f
xkamogawaensis Miki & L THRYD #o7=,

F AR5 % RANUNCULACEAE

20. /5A HE Ranunculus nipponicus Nakai var.
submersus H.Hara

2n=48, & @ MET KEf - 5T XJIl, Nakata
28110; & [ETHI{EMET T&F - 7iR)I], Nakata
21009; BIERTISEFE - =48)1], Nakata 24047; T
B BRAEET TEREF - @)1, Nakata 25131;
THEIERAZERT R - B{RAK, Nakata 25137.

A R BLROKEDY: G 29

%/ 4% SAXIFRAGACEAE

21. &3/ A2 Chrysosplenium grayanum
Maxim.

2n=22, TH)IEBAZETARE - FEBh)II, Nakata
24075 (PEKHY).

=4 1)§ SPARGANIACEAE

22. £%) Sparganium erectum L.

2n=30, TH1)I[BRAEATIRE - FEBh)II, Nakata
24092,

23. +HIT=HY) S japonicum Rothert
20=30, TH)IIEBAEHTIRE - FEH)), Nakata
24093.
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Pollen fertility of Pseudosasa japonica and Sasamorpha borealis
(Poaceae: Bambusoideae)

Kazuomi Takahashi

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

Abstract: The pollen fertility of Pseudosasa japonica, a putative hybrid species, was
examined and compared with that of Sasamorpha borealis, one of its hypothesized
parents. Pollen grains from mature anthers were stained with lactophenol—cotton blue
solution, and pollen fertility was estimated as the percentage of stained, normal-shaped
pollen grains per more than 1000 grains. Reduced pollen fertility was observed in P
Jjaponica (41.9%), whereas S. borealis exhibited high pollen fertility (93.2%). The results
supported the hypothesis that P. japonica is of hybrid origin.

Key words: hybrid origin, pollen fertility, Pseudosasa japonica, Sasamorpha borealis

Y %4 Pseudosasa japonica (Siebold & Zucc.
ex Steud) Makino ex Nakai XY ¥ 7 B
Pseudosasa Makino ex Nakai D % A 7" T A<M
WE, UL dfEEemmicamTd, AR
TIIARDEIRH 2 B ERETAET
LTWBH, O TREDL 2EMTENA
W Eh7o, EZOEMD L DONRRE
S THAINPTRHE STV (K 1996),

M2 (2004) 1%, ¥ F I BAFOMb o125
> TEEF L, IMFEOERMITL A
EHZphpnZ b, BELTH/ELRVT
b HEEEN 3 AND SAE/MEIC LS TE
BRI, ZOWEMBHELEE 6 A
DRBEIARDOBOREITHEEL ULTERL, A
BRI B HUTIAD G T RIREMEIZ DU THEsER
LCW3, RS 7O FRERAT

L R DOWFIE 51T > 7= Triplett (2008) 1.,
B REFBRELTY D MERER LS 2
bNDTZLEHIT AXETRDOARE I (R
R /r) Sasamorpha borealis (Hack.) Nakai <°
AF I BDI Y F D Pleioblastus hindsii
(Munro) Nakai 72 & 23ZXHEICRE G- L 7= RIEEME
ZfEE LT3,

EEIZ, DOTHHRE TOERRBICKT
DHEEMREORET 1T o 7B, MBFIIMERERE
IR & RBE SN CWiah o To¥ & 7 OFekiatk
PEVEZ T Z & 28 L7 (Takahashi e
al. 1994), —J7. F2(2004) i3-¥ & 7icfE
MELIRNT & 2 WE L TWD 8, B
EBTHB EERTVWE, EbiZ, A—A b
D7 TR SN QWY X BBRTE-fEE L,
INEFBN L ZABBIIREFLIZLEWOR
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Fig. 1. Specimens used in this study. A: Pseudosasa japonica. B: Sasamorpha borealis.

No. 18

Table 1. Localities and pollen fertilities of Pseudosasa japonica and Sasamorpha borealis.

i ; Pollen
S Locality (Dat
pecies cality (Date) fertility (%) Voucher
Pseudosasa japonica Toyama Pref., Kamiichi-machi, 41.9 K. Takahashi 040430-2
(Siebold & Zucc. ex Steud.) Asd (April 30, 2004)
Makino exNakai

Sasamorpha borealis
(Hack.) Nakai
(September 14, 2009)

Saitama Pref., Hannd-shi / 93.2
Chichibu-shi, Mt. Arimayama

K. Takahashi 090914-1

4 & % (Teppner 2002),

ZDO X HIT, MEREIE C o D RS R
ENB LI THDHM, TOR
PEIZB L THEE T O RROER LS,
£ Z T, 2004 FRICE IR THREE L =Y ¥ 7
BAAERROEARZ - C, & 67 Cieffatk:
BT, E7-, LD H 4 DA

B 1 EHEESN TV A R X% olekis
PRIz W T Ll L,

MEERE
Y H TR LT T, A RAY e
VLERRE T CHAE L7 BERE A 2 tE Rt
DOIMHAIZF= (Fig. 1, Table 1), BEAD S #
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L, AT RITRLTHRLTIER %
B, 2y b I n— 37 v 7z /) —NViE
Yt LTz, F 4 1000 BiLL o fEk %
BleE L, SENRYE - R OTER 2 FatEN
bHBH LI LT,

fEREEBE

¥ & T ST nTERe,
Jufs SN TOTHRBIRBWUSRIER 74 5
L, BetEnd D Ll S =1E0iE 41.9%T
botz, —J5, ARZ TR EILL Lok
Rt D & rdp &t (Table 1, Fig. 2),

Tk 9o, MEREIEORE & HEE ST
H¥ Zriid, MR CH D AXZ Lt
i L CHEBRREDE T AR Hii-, Z OfE
i, VX DRMREIRCHD LT DR
(2004) < Triplett (2008) P> {ian & 4% L Tuy
%, FNREEDY &4 Okt & J -~/ #
Heh, REEARE @1.1%) BBESRTWD
(Takahashi et al. 1994)
kE(2004) 12, ¥ & OERNTIER TH S
ELTWB, SEBE LY Z 7 OfEmiziz
WENEHLN-LDO, ERERRIND
1K S 4 BIFREE (X AEE L7z (Fig. 2A), Zhb
DIEHBERIAEFNE LM E I T, &
EIOEEE T Clidbh b, LisL, ¥4
TRFEHRESI OB DT E DT L0 ) FE

Fig. 2. Pollen grains of Pseudosasa jaonica (A) and Sasamorpha borealis (B). Scale bar = 100 pm.

G v A AR s ol 33

(Teppner 2002) %°, A ¥ 7RO FIRX X
Pleioblastus pseudosasaoides Sad. Suzuki 73 FZBE
ZEv e ABlE T 52880k 50T
e L WD R CRET 201213, v 4 7 a8
FEICARTIIRLS . bIBETRMEEZ D
ZEEAELTVD,

5| sk

iR, 2004, AAPES i OB{R T
FFONFZE. XX & 0 [ MERR LR~ 2
BHEFIE 6 Giilit 2) - 365.

FRACLTRE. 1996. [T A2 7 B H i 1
MdGET AR o B, 271pp.
FeliLe AR, ARt

Takahashi, K., Watano Y. & Shimizu, T. 1994,
Allozyme evidens for intersectional and
intergeneric hybridization in the genus Sasa
and its related genera  (Poaceae;
Bambusoideae). J. Phytogeogr. & Taxon. 42:
49-60.

Teppner, H., 2002. Poaceae in the greenhouses of
the Botanic Garden of the Institute of Botany
in Graz (Austria, Europe). Fritschiana (Graz)
31: 142,

Triplett, J.K., 2008. Phylogenetic relationships
among the temperate bamboos (Poaceae:

Bambusoideae) with an emphasis on
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Arundinaria and allies. 195pp. Iowa State
Univ., Ames, USA.

KATETE]. 2012, B AHEE TRAEY B 8. 379pp.
JErEsE, HOR.
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Blooming date of ten early spring-flowering plants
in the Botanic Gardens of Toyama from 2005 to 2012

Toshiyuki Yamashita

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

Abstract: Blooming date of 10 plants in the Botanic Gardens of Toyama were examined
over eight years (2005-2012): Adonis ramosa, Cornus officinalis, Corylopsis spicata,
Edgeworthia chrysantha, Erythronium japonicum, Hamamelis xintermedia, H. japonica
var. discolor f. obtusata, Prunus incisa var. kinkiensis, P. xyedoensis ‘Somei-yoshino’,
and P. mume ‘Koutouji’. The blooming date of P. mume ‘Koutouji’ spanned a range of 55
days and that of E. japonicum spanned 19 days. In an early-blooming year, the blooming
date of P. xyedoensis ‘Somei-yoshino’ was late compared with that of P. incisa var.
kinkiensis; however, in a late-blooming year P. xyedoensis ‘Somei-yoshino’ flowered

soon after P. incisa var. kinkiensis.

Key words: Blooming phenology

BRI LHEEFRE R E0NLEB D
BRTEIZ YW COREEI ML, BIFELEERT
BuwhBuontnof-a s haRkHond
T ENEN, LA LEBILRPREBETIEZ
NE CRTERHICHWTE L BRI <,
BRI L% 20 ENRRLTHB T &M
B, ZHEICREROMY 10 fiZ x5BT
1P R T Rl U

BT E I KEE ~EMA L TWI2END
REOCHEMEBNTHV—7 by bEERT
B-HIEBAERLTEY ., I 2T 2005
FELBOT—LEFIB LI, 72720, b2
RE13.2006 £, = V73 7 13.2005~2007
. F U A ¥ F1X2005~2006 F & 2008

EOF—FNREL TV, T, ZEOH
TETREI L0 bETRLSRD2GERHY .,
BB R S N B & 2 2 CIIBRTER
BqBHE LT,

&V ELEOMBREUILATO 10 FETH D,
79 Y2V Adonis ramosa Franch., ¥ ¥
2.2t Cornus officinalis Siebold et Zuce., FH 2
A% Corylopsis spicata Siebold et Zucc., I
~ 4 Edgeworthia chrysantha Lindl., 7% 7 Y
Erythronium japonicum Decne., /»< A Y R ¢
A VB A5 4T Hamamelis xintermedia Rehd.,
<N YT Hamamelis japonica Siebold et
Zucc. var. discolor (Nakai) Sugim. f. obtusata
(Makino) H.Ohba, 7 # “HILA&E’ (LT 4L
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3/31 A AN \
3/21- =4
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2/9 7 / W“-/ /

A S
, ~ ]

1/10 T T T T T
2005 2006 2007 2008 2000 2010 2011 2012

PATEBLEER

X 1. &R P JEmE 3T 5 RRBATEREY 8 fiDBRERLEE B OFEE) (2005~20124). @ :
7 9 ¥ =2V 7 Adonis ramosa, O : ¥ >3 2. 21 Cornus officinalis, A\ : b 2 X% Corylopsis spicata,
O : 3= & Edgeworthia chrysantha, ® : 3% 7 Y Erythronium japonicum, B : /"< A ) X -
A 8 AT 4 T Hamamelis x intermedia, <>:~</\ /3<% 7 H. japonica var. discolorf. obtusata,
A . JAE’ Prunus mume ‘Koutouji’.

4/20
] A /._\’
o < /"\-'/
T 3/31 \
B ]
1 3/21 -
® 1 ./
3/11 =
3/1

2005 2006 2007 2008 2009 2010 2011 2012

2. ZRPREBERICISIT DX %< AW T T Prunus incisa var. kinkiensis () &V A A 3
>/ P. x yedoensis ‘Somei-yoshino’ (@) DBATEREE B DELE).
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LTl B gl E R0 B RERIEHEY DORTER

# 1. ELRPIESERIC KT 2 RERGHEY O ERTEEEA.

i 4 ERRIEEIER BHRUVME B bRV E
TA CHEAE 2H 48 1 A 14 A (2011) 3 A 10 A (2006)
Prunus mume ‘Koutouji’
NERAYRAVERAT 4T 2A 1A 2 A 2 A(2007) 2 A 25 H(2005)
Hamamelis xintermedia
TIVay 2H24H 2 A 6 H(2009) 3 A 11 B (2005)
Adonis ramose
e 38 8H 2 A 27 A (2009) 3 A 21 H(2008)
Hamamelis japonica var. discolor
f. obtusata
Hriaa 38138 3 A 28007 3 A 23 A(2012)
Cornus officinalis
e L 3A2H 3 A 9 B(2007) 4 8 6 A (2012)
Prunus incisa var. kinkiensis
Vs 3H23H 3 B 6 B(2009) 4 8 4 B(2012)
Edgeworthia chrysantha
b I X4k 3A25H8 3 A 9 A 007 4 B 4 B8(2008)
Corylopsis spicata
HETY 4428 3 A 27 A (2009) 4 A 15 8 (2012)
Erythronium japonicum
$r35 VrALaV)’ 48 78 3 A 30 A (2007) 4 A 13 A (2006,
Prunus xyedoensis *Somei-yoshino’ 2011)

*: 2 L3 L7 DI 2008~2012 FED SEEDT—F E . #* X xR < AH T 5 OFHHIL 2007
£, 2009~2012 4ED SEDT —F . *+ . I XIHLFT—FBREPILTWD 2006 F2ERS 7%

.

RE LBEY) Prunus mume (Siebold et Zucc.)
de Vriese ‘Koutouji’, %> ¥~ A %7 Prunus
incisa (Thunb.) Loisel. var. kinkiensis (Koidz.) H.
Ohba, 735 ‘Y AL/’ (LT VAL
3/’ EWET) Prunus xyedoensis Matsum,
‘Somei-yoshino’.

Y7 Z RSO 8 FREOBERER 2K |
(R LT, 2007 FE& 2009 i3 2AEIIZBRTE
BEANEL, HIT 2008 £ & 2012 HFi2ED
o7, HEYMORIEBRSEN LA D L. 2007 F &
2009 EIIARA, 2008 £ & 2012 FiIHA TH
ST EDBHEIND,

T Lo THERZEDOEEHNRL
D 1), i HAE OREEERIE
LS TEBHRKRENGS B)DIZH LT, F
£ 7Y ORTEBREOEEIX 19 B &/h&En
o, UA HEEND OBRTEIZOVWTKE -

TIA(1984) ik, BIEHSIE 10°C LLFORE
(K2 B BEO 55 130~150 B s (B L5
REBEORBOFEBEMHREH LI-E LD
B A BT 139 B) Tl £ DORIBOEER{LH
K&L, UADOBREORIIHE L TWE T
EETEL TV,

—JF., BE 7Y ORI OWTITBERIS
T3 ARNS 4 AMAD ERNIZ ($hK 1987),
LHEE T4 B EA»L FAIENT OB EZ
20 ORI (B3 - B% 2000BETH & L
TRV, MEREODZ2VHUE CIXBRERE 0
FEEFHP/ NSV LDEHEEINS,

‘IAL3Y ) EXRUXCAFITORM
BB 2K 2R L, MREOBRTEIREND
i, R AV SOMIERRERENT
Mo VALY ) OEREETIZBLE 20
HAoTWBH, ¥ AH¥ 27 50ORTE
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ZEE LN,
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P EZREE RN B X CEEFRIZBT 5 2011 F£E£
vauhA RUBHREDTS

#¥4& EV-EWNFBAC-ZE RBDF

PAE

DB R RAEYE  T939-2713 BILEE LG PET LEE 42
2 hEMSEEFAEDERREAEYE 650204 TEEFERATERE 132

Habitat survey of Begonia in Xisuangbanna Prefecture and Puer City,
Yunnan Province, China, in 2012

Tadashi Kanemoto", Toshiaki Shiuch”, Jingxiu Li® & Kaiyun Guan”

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

Abstract: Habitat surveys for the genus Begonia were performed as a joint study between
the Kunming Institute of Botany, Chinese Academy of Sciences, China and the Botanic
Gardens of Toyama, Japan, in Xisuangbanna Prefecture and Puer City, Yunnan Province,
China, on Feb. 13 and 14, 2012. Begonia balansana, B. crassirostris, B. crocea, B.
dryadis, B. hemsleyana, B. rex, B. silletensis subsp. mengyangensis, and B. tetragona
were found at six sites. The approximate daily mean temperature, based on data from 13
sites, was found to be 22.6°C on the forest road and 16.4°C in the habitats. In all habitats

the slope faced to NE to NW.

Key words: Begonia, habitats, Puer City, Xisuangbanna Prefecture, Yunnan

274 K& (Begonia) 1, B Gl
B IR A P IS K 1400 FEAIE O
(Dooresbos et al. 1998) ., H[ETILH 150 fEH
FIERGE RIHER & A TEA R B A X FE VE
EPLETHETILUBICIAML TS (B
1999), ERHEHFEICIE S0 EAHT LN
(Kunming Institute of Botany 1984), &M% 40
fAE EoFEAMELM = (Huang & Shui
1994; Wu & Ku 1995, 1997; Shui & Huang 1999;
Guan & Tian 2000; Quan 2001; Tebbitt & Guan
2002; Peng ef al. 2006, etc.) . BHE HRECRD 7>
Bl ORI TV 5,

B LR SUEE & o ER R R BT

ZEPTIL 2001 25 10 B DIEEIFFEL LT,
EmE ORELEDICIET 3 REEMFOHR
BEMEEZFEREL, =274 FUBTIIHF
f. (2002, 2006) . Nakata et al. (2003), ' HIf
(2005) . 3EAM Q01NIZ &> THRHMFAENE
Misi, BAERMOABTRE - #HAORKME,
TG - ARSI L ABBEOZE (Li ef al.
2007, Lu et al. 2007) °Hia 53 B ER L
(Nakata et al. 2007) 72 ¥ B3 T T3,

2012462 A 138 & 14 BICEREEHORE
BB TR B X ONEETT O 6 EETIC VT
Va4 FUREYOBRMREEZTo -0
T, TOBMEE®RET 2,
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Fig. 1. Localities of the field studies of Begonia in Xishuangbanna Pref. and Puer City of Yunnan, China
in 2012. The site numbers correspond to those in Table 1 and in the text.

FEROME X Fig. 1 1R LT, &E, &
B, BRIz oy 7 AR5 E4 GPS
R FE- =% B\ WTHRIZE - 508 L 7= (Table
1. FEOEAREORETEFTHAOHEEE
WOZENEEELIGA L, WETERSE T
BE L-#HECTRALE, [REOREITFY
ZNVRERH (7 X7 TM-150) Z AV, 2 B
13 HiZ B HATD 8 BE) D BIRHED 20 BFE T
DO, A1 2254 EFTIBRIT LT, 4
HEEMEDD 50m NEOKRNE LT
=7 REMP R I NZRER T, S 1.5m
DKL RE LTz, BEIN-EATRHAHE
WrgEET (KUNIZIEE L, BAHsMESR

L OHasy R R R AR & k2 B

TR BIF o 7=, %4 1% Shui et al. (2002)
BB XU Peng et al. (2006) IZHE~> 7=,

FAECHI 1 MRE D HALHEHEI AT 10m Ao
TR DN THEDOEF M Im, &E
8.5m O LIEASHERE L /= EHUZ (Fig. 24),
Begonia dryadis Irmsch. EM-EKIEE  (Fig. 3A)
D3 Im® OFEFICEBEAET L T, £
MR 15.5°C, ARl LTI 20.1°C TH -
7

T 2 MSERVOES 35.8° B AN,
HERBE»S®HS 60om DHEIC B
hemsleyana Hook. f. BEMFKIEHESHERE S N,



Table 1. Localities of the field studies of Begonia in Yunnan, China in 2012.

Latitude (N) Temperature (°C)
Date  Site no. Taxon Locality Congine (©) Altitude (m) — Forost road near Slope direction
re the habitat

Feb. 13 1 B dryadis R 40 Bh R B BhER 4 22° 58'83.1"” 1358 15.5 201 N20W
Mengxing Zhen, Mengla Xian, Xishuangbanna Pref. 101° 26’ 55.5"

2 B hemsleyana HETTIRERER 22° 42 57.0" 1383 17.3 21.0 N4OW
Jiahexang, Jiangcheng Xian, Puer City 101° 55' 37.2"

3 B crocea YETDRERER S 22°42'57.6" 1223 31.4* 285 N8owW
Jiahexang, Jiangcheng Xian, Puer City 101° 55' 36.7"

4 B rex FEHTILREFEXRS 22° 45'53.8" 1065 18.3 20.8 N4OW
Jiahexang, Jiangcheng Xian, Puer City 101° 32 22.9"

Feb. 14 5 B terragona YEHITR BB 22°18'87.8" 1060 13.2 23.0 NI10E
Zhengdong Zhen, Jiangcheng Xian, Puer City 101° 32' 22.9"

6 B silletensis subsp. WiHTH LYK B EHH 22° 15'59.4" 1053 17.6 21.3 NIOW

mengyangensis
B. balansana
B. crassirostris
B. hemsleyana
B. dryadis

Zhengdong Zhen, Jiangcheng Xian, Puer City

101° 31' 65.0"

* received direct sunlight

£10T Yorey

T

\ERIE

-

B O] b ra=2o Qg

87



42 Bull. Bot. Gard. Toyama

No. 18

Fig. 2. Habitats of Begonia species in Xishuangbanna Pref. and Puer City, Yunnan, China. A: Mengxing
Zhen, Mengla Xian, Xishuangbanna Pref. B, C, and D: Jiahexang, Jiangcheng Xian, Puer City. E and
F: Zhengdong Zhen, Jiangcheng Xian, Puer City. A: Site 1, B: Site 2, C: Site 3, D: Site 4, E: Site 5, F:
Site 6. Numbers indicate the positions of plants. 1 and 10: B. dryadis, 2 and 8: B. hemsleyana, 3: B.
crocea, 4: B. rex, 5. B. tetragona, 6: B. crassirostris, T: B. silletensis subsp. mengyangensis, 9: B.

balansana.

P 50cm J& & 3m OFGEPHIZ AR BEA Y i {4
AT LTV, AFHoORHRE 3m 1]
N RN Ae EDM T4, B. hemsleyana
TR ATV D 5T S ARAHERA 2B
REIL L > TS TV A 5EFTosi Ak
H LTV, AFHOSNIT 17.3°C, i 1
Tl 21°C Th ot

A AT 3 o LR B MoE A~ A i S
2m U)fl\‘?fé‘{nEUJIf‘ﬁl]HﬁehﬁllJ_‘;“u‘ \Z B. erocea C. 1
Peng FEALRKIESRE D ERR ’S?(Lf:g Ml Lo
1% 28.5°C T o EEILE Y HE Y7o
VIS <, .Lm, éaumﬂi 314°C TH
o7z, MZEICI/NERIZHAKRA S 0 . il
WEEE D MR END
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Fig. 3. Begonia taxa observed in the field study in Xishuangbanna Pref. and Puer City, Yunnan, China. A:
B. crassirostris, B and 1. B. dryadis, C: B. crocea, D: B. hemsleyana with variegated leaves, E: B.
hemsleyana, F: B. balansana, G: B. rex, H: B. letragona, I: B. silleiensis subsp. mengyangensis. Scale
bars represent 10 cm.



44

Bull. Bot. Gard. Toyama

No. 18

(C)
40
35 - °
e o °
Y ®
30 o
% 25 ® Y
- .
g 20
= O o o
0 ° o o
15 o) o
®
o ©O
o ®
10 O o
5 -
Q in forest
@ forest road
0 Ll ] L} ) L] ] ) ] L] 1 1 ] L)
8§ 9 10 11 12 13 14 15 16 17 18 19 20
Time

Fig. 4. Measurements of air temperature in the forest (0) and on the forest road (e) at 13 points (from 8 to
20 h) in Xishuangbanna Pref. and Puer City, Yunnan, China, on Feb. 13, 2012,

AALHY 4 FRIEAD DR~ Sm Ao
TEEDOTE 1.5m OALEIZ B. rex Putz. KEFK
BESHERENT, EFHOWRILERIZHE
P& S HUREV, AFHIORIRIE 18.3°C, il L
T 20.8°C ThH o7,

T S« AED DK S0m A o TR FE
{Z B. tetragona Irmsch. ARMKMEEIHRESh
7oo EREEIIEREINTELTHI N, {FE
IR H B LRI D, £FHOKIAR
iX 132°C, HRiE LT 23°C THY, £FH
EME EDRIRZEITH 10°C Lz o T,

PAEEH 6 : ILIRETERD DR A ML S AEA~
PEALHS B /NEHE Tl B. silletensis (A. DC.) C.B.
Clarke subsp. mengyangensis Tebbitt & K.Y.
Guan EEERKMESRE, B. balansana Gagnep. &1L
FKUBHE B. crassirostris Irmsch. HMAKHESE, B.
hemsleyana, B. dryadis % 10m O IZHER X
N1z B. dryadis i) R0 3m BEN-RHE T
BIZEBL, udlRcEF LW, L8
HIIgREIh TR LTHIV, £FHOKIE
12 17.6°C, MRETIL213°C Th oz,

FeAA 2011) (ZET D D~ T =7 RAEY
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& LT B. cavdleriei H. Lév. ERRFKIERE, B.
cirrosa LB. Sm. & Wassh. 3 EIKVEHRE, B
truncatiloba Trmsch. BMEKIFED B £ X TR

L. ZNODRITORIRIL 16.7°C THDH T &
PHRELTWB, SEIOFEETIL. B crocea
ZEpE, HARMBIO IR I LIZRIESN
Te RN ORI R EHK 18°C T, fHED
BTl EOBRTIEL Y H 17°CEL
R & |/l L RIBREEZ R L2, 1 BD
KIBE T, BiTAELLY b ABET
MEL RIBERIZRER P TH - 7= (Fig. 4),
AFHTAEERIEC I L, BR B3N
LlanwZ &b, NI=7 BEMIKEEL
BORVREZFATEBELTVALEXD
3, —F. B crocea BEAELTW=HBFNZ
B AYENYY, BRLTWZ EMb,
B. crocea i3I T = 7 RIS TIIm B0 &
EMERRVETH D LB bND,

A EFRE %21T - 72 BT B L OFE R
BEEEEHRBKEICE L (R 1987), &L
Efshi=2 AimEichi-v, ROz
DRIBHEITHATH D, BIHIZAEFT LT
VW3 Z L ASHAME Q01 12 X v HE X TW
BZEDLL, SBRITEE T—E2HWV1E
%38 U CRERIR 2~ I =7 BEY O£ FHD
SEELEHLNNITILERD B,

AREL B AERHRAL T 7 HIRBERA
B¥E [R7 o728 A MR ETER
WRFEHLR OS] OB ZEZ T EM LIz, &
EEHH L LT3,
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BlLUR7uo &R 1T)
KEER - BEILRPREHBEKOSHEDIETS

BILRFREYE

T939-2713 & LIRS L hiimFET LM 42

Materials for the Flora of Toyama (17)

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

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

Abstract: This study reported five taxa new to the flora of Toyama Prefecture: Juncus
articulatus, Lathyrus latifolius, Celastrus stephanotifolius, Physalis grisea, and Hieracium
Ppilosella. Additional localities in Toyama Prefecture are reported for four taxa: Hystrix
duthiei subsp. longearistata, Carex arakiana, Gymnadenia cucullata, and Habenaria
sagittifera, which are known from only a few localities. All specimens cited in this paper
are preserved in the herbaria of the Botanic Gardens of Toyama (TYM) and the Toyama

Science Museum (TOYA).

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

RNOHEYAERBR L ERTE OB
HEINESRCE S LT s RS . BILERH
PERERE L LT B2 RET 5. ARE
THIH U7 iEAuL, BILR SRS A
(TYM)BXUOBLTRZEMEEAE
(TOYA) IZIE TV B,

1. BlIRgicexsEs
1-1. AS7 bNFE¥XT Iy Juncus
articilatus L. A 795

SATALE CHEMEH2 B OmAKRE M
2011 426 A 6 BIZREER DL DEHERS UEAR
FERLU7-h3, TEERREZ S iREE 57
» 2012 £ 7 A 22 BiCHWEREERFES
CHEME BRE LEEL21To 7= (Fig. 1), 4El
BLURETELNZL O, REIFUTE V.
XIXER 1~1.5mm THi»HHFET 5 (Fig.

1A) . ZEXMER CRREENE] O B T
HD. TEFE 3~15 GHIED b 72 0 BEFIEE 3
~5 IMEND 2D, TEFRIERR, ARe
2.3~2.8mm THIATH 5 (Fig. 1B), HELIL 6
AHY RO 34 BT, FHIERERET
% (Fig. 1B) . REFHEHF LIRS 3~
3.8mm THRIRITRIHIE W < BIXFLIRTH B,
EHIFREI2R<EEH 05mm THEHA
EOREDIEH Y | Snogerup (1980) =° Brooks &
Clemants (2000), Wu & Clemants (2000)
Juncus articulatus DFFEELR L < —8T 3
TOARMELFRIE L, SESEONZbDIE—
RLIcE ZARBOERBTHLFFav N
A€¥x a v J krameri Franch. et Savat.iZ %
LlTuvans, EHERSH Y NTEsR & ER
RIIERE, WEREAT TH DR E DR
BTHLMNCR > TV, AR TELR
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FEMEEICREIED 1983) R EDRND 72 5
o - CERICIHBER v, E-. BILR
HREERSCE IR F AR DR AR AR
HLRIEIN-EAINEINTELT, 4
Y BOEAPZCHENEOAME L FEIN
BERELDITFEN TR, ik —
B1(1997) 1%, AfI2—F S TRETHD N
BETEI—ay X 77V N BTOT,
FET7T=7, T AV BZIES HABRBZ L
R, FOATIIHATIIHE I ATV 2
ZEEIBRTWBH, £0%. BA (2001) 23
MENEB L OTFRERIFELZbOZRY
L, anF)fExavtnorfiazxs
ZTHE L, =R LEORIIFEOETIZ
JERLTWian& 5T, £FHiFH>(2008) DA
FEO/ARNTIT Z 0 2 RUSMZIZET 2577
BR7Tay hE&h Ty, /¥ —Fy b
LK COAETEREHD2HOD
(http://waraineko.life.coocan.jp/016.html : 2013
£2A0108), #NLS ORI LERITR L
5V, SERER SN AEFT IR EEA
Te)lloF Atz b a7 ) — MELT,
BITHE BB DO LR E S8 A X K2
Pp L L HIZ 100 BELLESHFRICEF L
TV, ZOBBICITEAM OIFARGNRH Y |
MARRLIZHF L TRALLAREELE XL
ha,

AEBMER : FkTEiE LEFBO L 2m,
EAKRE, 2011.66(TYM36882) ; 7i)ll&n{Xk,
2012.7.22(TYM36883).

1-2. ean/L2yvyy
latifolius L.~ A%}

Sk CHEMEERS B O RN
201246 A 14 RIZBRTEFR DO LD EMEEEL .
BEARZER L7 (Fig. 2), ZOEAIL, EiTZ
RAHY, EILT2/NENLR Y F/)N T
B REEE., B X 4~7cm, & 0.8~1.6cm
TR E CET S 3~5WkAH B FEEIES
2~3cm, 18 4~6mm TEX LY bIBEW, TEiX
FLEREC 1 TEFFIC 5~10 AR HX, 5 KON

Lathyrus

No. 18

CRBFRERTETOIHZLDO2 FoRS
D 2 EHYVHEVE VS REERH Y,
Ball(1968) @ Lathyrus latifolius OF5{8EIE &
F—EFTBHZEn0, ARERELE, B
LR SRR OB U TR A S A
EFIE SN ENEOERINEINTE S
T Ly Y UROBEAPIZGAR L RE X
NEHLOEREEN TV 2oz, AEIZI—
o /SPEERIC ST R BERTH D, =
NLSOHUR T HEE BRY TR &, B4
LbHERINTVW5 (Ball 1968), BATY
1870 FERUICBEFICEA IN7-A, BETIX
EECAMITIFE L TE Y (KiF 2003) &
LR B HIR CIIRBFFR COEFT R ON T
W3 (&FHiEH 2008), SEIBELRTRHEN
Te RIS AR DL\ EE O R HER S
DEHT, FEFRevrFo, wVIL Y
REL EBIHABENET LT DDEH
AL, BARRIIFHATHDD, BOIZE
EHLE L THRESNBZ ENEVEATFX
VEIVUBLABNDI END, LD
DBRHOFREMEHE X DB,

FEBUEAS « SHKTRE T 48 367 BT
RABERFA 20m, )&, 20126.14
(TYM36884) .

1-3. FAF VI XAEFFX Celastrus
stephanotifolius (Makino) Makino =3/% ¥

20114E 7 A 9 BICEEIRTHBERE T T - 7o
WER R EFIRESRHT, BOOWEEER
#£L, BAZERLE (Fig. 3), Zhiddbs,
RIB‘RD Y VT AE KX Celastrus orbiculatus
Thunb. var. orbiculatus E7-13A =7 AE
K% C. orbiculatus var. swrigillosus (Nakai)
H.Hara &3 2 TV 243, 2012 £ 3 A Ofidhss
PSR ATHRELLL A, EE
O EPRITBR OS2 < L& (2B
UT-MIENEAET S Z L 238 L (Fig. 3B).
FRLREIE LT, BB, SEELNIEERD
MERIIEETHY, ZORTIT
Noshiro (1999) 72 ¥ D AFE O F#ERk & B2
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503, WL (2000) IX M ERL D EITREAHRB
B2 AEIZIIE T A Z L &ZFEk LTV 5,
LR R AE R E LR ITE
IR PNEEDAFE & [RIE SN =AU S h
TEHT, YA T AE REFBORNELAH
WWHARERESND LOIFEENT D
o, ARUIAMBEL S M HHET S &
L CWAILERMBZ WD (IEAK 1989, Noshiro
1999, Bl 2000) . KFEHFNTIE RRPH
REBHOWEROH L HAETRMOLN T
5 CEFHYOE 1970, FA 1981), TD—
T, BACHLSS O B AUENIA> b DFLERIL RN
7= B, B LR ORI TR (B A
1983, /M 1987, R)IIREMIBIZES 1994) .
EHIR D 2003), REFR (S5 1997150
G0 5, EILTRFA IR ITINE
BRI Gratsk - FuEhT) EEDOARM & [FE
ENT-HEA (TOYAS0921) AL ST
2, ZHVUIZEE O FWRITEIROMERENH Y |
FIZTEAOERRE W) FHEDHERE TE D
&b, AETEHRS A=V T AE FX
LW END LD THoT-, SEARRTRH
ENEHFNII R IRTHoTehib L
1= RMDBERTH o =05, HEiTIL Y A
F R LM L WA T IROEER
FAEII T o TRV, AR [RETFLVY R
F—& 7 vy 2000] (BRET 2000) B LT
20078 ADREINTREA L v RF—4
U Z b (http://www.env.go.jp/press/file_view.
php?serial =20557&hou_id=15619 : 2013 4= 2 H
10 B LiF Tz s, #ERT
BNV y FF—4 7 v ZETIIER R @S
BV y FF—4 7y 7 BiERFNERS
2001) CTHaBR/EIR [ JH(CR+EN FBY) L & T
WADEIFLHSHRTY AT v 7FENT
W5, BLUBRTIRINETEFTR/ALNATY
e oz MELROEBOIBEND H
ZEEEM(LY FF—F T v 7 R
2012) ] (LR 2012) TR0 LiFoh T
RIS, FEEARAREO RN OAE LA B

KIEf: B 7 v %R a7) 49

BENT 1 E@HOHRTHDZ D, BFR
TIRRBDA U D A YNV Celastrus flagellaris
Rupr. & RIRICEILRRRA 7 = Y — D HEHARK
fal 7 v 7 (NT YY) E72idFRETRE 7 7
(DD M)W 5> OBRELETHD LB LN
5,

FEHLAZEA  FEERT A BaE 54 FiaW
500m, AJFRERA, 2011.7.9 (TYM36885).
1-4. 2393 9KRAXFx Physalis grisea
(Waterf.) M. Martinez 7~ A%}

S TTRE R oD R HY 0 M T AR A3
2012 £ 8 A 4 BIZBRTE, HEP DL D EHERE
L. EBARZER LT (Fig.4), SEMEEL-D
DITENERITHEE U TIREZ MO R
EOBRNPOLARAZXBOLDTHEZ it
Bl 53T o728 (Fig. 4A) . ZDEDFRH
biHEERDY~FA X F P
chamaesarachoides Makino Tix72 < Jf#{bs T
b LMW EN, BERICREL TWDERS
XX BOSEIR S IRBELVH LI DB
1l (1999, 2001) A3¥Est D R &M L THHE
EHREH AT TWVAN, SEIRHESNE
HOIFEEICBEOREESCRENFEL,
IR ARR Ve R EREER S B
EEARETH S (Fig. 4B) . TEREITERK 8mm
LN REATHLDEIIBERTHD. B
BEX 1.5SmmBETHIREDRENL. A
fli L FE L7, B IEmECE LhE
FIEPAEIZ XA & [FE SN T AR &
NTELT, FAXXBOEARAPIZH AL
RIEINDHOEFEENTWRPoT, B
(2001) X AL T A U W FEO—FEET,
BEZERALTADIHEEINDZ LN
DEIBHIZ ISR T D L LTV R, &3
1E>(2008) DA ITETF R CER SR
EFTOTHRICATEZ TR TAR 2y hEh
T3, BIILROITHEHE T & I8 B IR (e
2010). REFIR (ZBEF 2007) (23R8 H B, &
(A B CHERR SN =B NI ER DMK <,
AR B 2R A b U NTRE o T 1 EEAE
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BLTWED, ZOMEETER+T om WHIZE
EETTRBYBECET LTV ARELBES
iz, BEOMTIIBENGBRIEE THAHED
BEHIITOR T RN I EMD, 4EEON
7o b DITHERZ ICEFRIRALTRALL
RIREMEDS B Y,

FEBLAZA © HAKTTRE 20m, F)x{,
2012.8.4 (TYM36887).
1-6. A9 ) o822 iRR  Hieracium
pilosellaL. %7

2012 7 A 14 BB LT
1T o T HEREE R EFIRAESIHIIT) A H
BIfER Db D& RH L, FAR%ER L (Fig
5) ZAUI—R UL ZABEILRATHAD
BT ¥F Hypochaeris radicata L. Rt 2
#F H glabral. 2 E%Etex/ay/ VF
B EBITWD, IMEDBRITNIE L7V B
METHAHIEDLLYTXFFURRRB
Hieracium CTH D Z L BHEESI N, BA%
AEMIZIRE L& 2A, MIRWVEHERHY
(Fig. 5A), o¥ v MRz 2RAEZEIBIEE
B2k, & 5~10cm., 1§ 1~2cm T2
IR E 2~Tmm ORENH O Bl 2
REREE L TARIZR X S (Fig. 5B), X
e 2REBICEDNERE L RRHEN
BAET S, HEIBRATIXIZ 1o, B
RIX188EH7-0 20~30 ARHYVES 8~
10mm, 8 1~1.5mm O TH 5 (Fig. 5C)
VO T RHEA A DI, Sell & West (1976) R°
Strother (2006) ® H. pilosella DR &R & &
TR EDNALNITRo bR E
FE LTz, 7233, Sell & West (1976) (I#HIR0
EDOEDBEWNZEL > T S HMALZEHTEY,
ZORUIED R DIE, AHEBLNZHOIX
BEOREIIRREN 2 RETIREN D B
Z &R0, BEIZIIR X 0.5mm OEIRE L BB
BOBFIRODECLRENZV WV HIBFELDH
5 L5 b (Fig. 5C) . F—nm v/ S5 ibkffic g
VY subsp. trichosoma Peter {247 B ATEEMEAS
BV, ML LRVWRAELH D Z LS
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BENIILED H. pilosella » LTRYFH =& &
5, BILRPREYECE LT ESYEE
(IZIRARE DAAR & RIE S 7 AZA I &
NTW bt s, ¥HEF L HRRRT
Ay VFROBEAD N~ ERELZE D
A BUTREEMEEO 2 Y o # UFRER H.
aurantiacum L. & RIE SN BT 2005 £
5 RIZBILTHEIET CRE SN ARDOZEAR
(TOYA83523) WEEN TV, Affiixz—n
INRETHIN, ERTOTRIUT AU S
H@BA, EHL TV D Blamery &
Gray-Wilson 1989), A A TidibiEE &/ Ve
b Lo b DI HE+HRAgR NN av ) v
YRIROFG Z &5 X =5 ONEIFEH 2011, I
+E 2012), FFRIZH>(2006) iX 2002 &E)xb
2004 FICHAT TITONZ 7 0 7 RERER
DY A MNP TERBOER ZZET D, AL
1B TIE Z DML S EEFT CAREOMRIE - MRl
INTEBY (FFE 2012, R 2012), &F
Lo2dh 58705 hhbhd, kot
ERNTR I BB s idn 0 ofit
& B 1= HAHRHE DS O HIE T OIRLIRIRIZ TR
HATHIN, 4 F—F v b RITITERRERS
RERTHLEHELLTHBEE W FERNARD
v (http://9028.teacup.com/kinshokwbbs : 2013
#£2 A 10 B), BELROERHETHA)R
WZBEIZRA L TV 25T OSEHR THE ST
V™ % (http://mizuaoi.photo-web.cc/216haikourin
tanpopo.htm : 2013 £2 A 10 B), 7238, [+
U= Z R LW ARTTRAENILE
BHKEBLZEFTLTWVSEY
(http://takosan.sakura.ne.jp/d-chishimatanpopo.

html : 201342 H 10 B) bAHETH S L Eb
D, [Fr=Z RR]EZRBOI—a v /3
IFPENEY) H. alpinum L. DFGEL & ShBH,
AV F =2y b LTZOLBTTRAESh T
HEIEREHOIZE AL H alpinum (ZixH
LI EWT T OEHENA O, PIZiTEHE
IZHIRVVEHE SRR CE 2 2 Ebg 2
VY EURREBONAHEYOHEG HEE
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NTAEAOEMITE ILTHTH#HHOEESE TH
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FLTWA LI, ARIKREICEESND
FliF & BRI K 0 BAREAS FTRE L S50 ) DIl
VW TH O BB OILEMEIR SIS T20,
BEEHREBETIVNEND D,
FEHUEA - BILTAE EaBtemomii
1440m, F%)I1E04%, 2012.7.14(TYM36888) ; B
IWFFEET NREY ORET 2 7 74 M,
KA, 2005.5.15 (TOYAS83523) .

2. BLRRES R
2-1. 7AIHN Hystrix duthiei (Stapf) Bor
subsp. longearistata (Hack.) Baden, Fred. et
Seberg 1 RFt

Bl E o LA CHEETSBOKR
PIERFA3 2012 4E 6 A 18 BICBATEHFR Db D%
R L, EAZER L7 (Fig.6), SEIRHX
ni=b ok, RO/ NFED B 72 5V ERIRTE
FhRbHaIENb—RLELEZATY LXR
Elymus R0~ 7€ 7 V& Brachypodium \Z
HEITU203 (Fig. 6A) . BIFEAHAVERIK & 72
0. T ER2/MENDLRDATHS
MRz > TV = (Fig. 6B), T/-FEDA U
& r Y)Y Hystrix japonica (Hack.) Ohwi i3 &
DIZELT D23, ARG LI DITRORK

Kt : BB 7 2 Z &R (7 51

LERTEF T LM & ORBRENTEET D,
BRI Smm &RV, /NEIT 1 ERTIC 2 @
2L Z EMBV (Fig. 6B) 72 E OB ERERE L,
AOYERELFE Ui, AoERT [&LIRME
WEE i iIEER A v b O KEIEH (2001)
RoKH (2001) A/ NREHT COEFTEZHREL T
W3, BILTRFEAEEAEICIL, €O
HEATHE | AOZBPNEENTEY
(TOYA56633) . AfEIZLl/-=Y LFXFBPV~
H =TTV BOEAFI G AT L FES
NALDIIEENTWdoTz, SEIOTE
FRATI 2 ERREOEMTHE EEX DN
%, BiuIMERKBVOEEREDE DS
FRU FuH U bied ZIRKOMKEE S
ThHY, EEECEFTLBEEIN:, ANE
FENTEAEED D AT E H D
DORRENTORHF 1982), TREFL v FF
—4& 7 v 2000] BL02007 4F 8 A DWE
SNREEL Y RF—4# U X M THEED#H
bz, #ERRROL Y F7F—%
7Ty JETIIBER EERKL Yy FT—%
7y 7 BiEFRETERS 2001) CHABSER |
F(CR+EN 1Y) L AN TV 2D %IILHE
REFRTY AT vy 7ENTNWS, BILURO
MBS CIa) R (M 1987), 23R (B8
i 2003), FrBRGAE 1981) BLOEER
(BHIED 19BN H Y FRML > K
F—&T v 7T T[RRI L Y KU X
b 2010 (http://www.pref.ishikawa.lg jp/sizen/
reddata/rdb_2010/documents/hyouSkai.pdf : 2013
f£2 H 10 B) CHEMERAIR(NT #H4) & LT
BY#HbN TS, IEILROEROBEND
HEIMEEYM(Ly RF—F T v I LRZE
2012) J TIZER Y b TS, BEER
2GS OOBERM ORESELERITS IR S
TSI EMATH 2 @R Lavign 2 & R0fEE
BbbfrThar I, WThOAEFTHL
BE DD T Y N2 FOREEME T
HRNZ EMD, AN ERRICELRS T
=Y —DUEHEBAEIE (NT FR) T > 7 & 5H
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Fig. 1. Juncus articulatus collected from Imizu City, Toyama Prefecture (TYM36883). A: Plants. Scale bar
indicates 5 cm. B: Flowers. Scale bar indicates | mm.

Fig. 2. Lathyrus latifolius collected from Imizu City, Toyama Prefecture (TYM36884). A: Plant. Scale bar
indicates 10 cm. B: Flowers. Scale bar indicates 1 cm.
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Fig. 3. Celastrus stephanotifolius collected from Nanto City, Toyama Prefecture (TYM36885). A: Plant. Scale
bar indicates 10 cm. B: Lower surface of a leaf. Scale bar indicates 3 mm.

Fig. 4. Physalis grisea collected fiom Imizu City, Toyama Prefecture (TYM36887). A: Plant. Scale bar indicates
10 cm. B: Leaf. Scale bar indicates 1 cm.
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Fig. 5._Hieracium pilosella collected from Toyama City (TYM36888). A: Plant. Scale bar indicates 5 cm. B:
Lower surface of a leaf. Scale bar indicates 1 mm. C: Involucre. Scale bar indicates 5 mm.

Fig. 6. Hystrix duthiei subsp. longearistata collected from Toyama City (TYM36891). A: Plant. Scale bar
indicates 10 cm. B: Spikelets. Scale bar indicates 1 cm.

18
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Fig. 7. Carex arakiana collected from Toyama City (TYM36892). A: Plant. Scale bar indicates 10 cm. B: Male
inflorescence. Scale bar indicates 1 cm. C: Female inflorescence. Scale bar indicates 3 mm.

Fig. 8. Gymnadenia cucullata at flowering stage in Toyama City (Sept. 24, 2012). A: Plant. B: Inflorescence.
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No. 18

Fig. 9. Habenaria sagittifera collected from Asahi Town, Toyama Prefecture (TYM36893). A: Inflorescence.
Scale bar indicates 5 cm. B: Flower. Scale bar indicates 5 mm.

THDHREYNE LRV,

AELEEAS B LA o 8RR KR
170m, AP, 2012.6.18 (TYM36891) .
2-2. EAN/FXRTYYRYT Carex
arakiana (Ohwi) Ohwi 57 U 74}

LT PO LT 2012 427 H 16 AIZ
s B O® B Lk ZRARED
DHOEHERL, FAZER L (Fig. 7). &
EfF b= bOE—R L& 2 A, AR
ZanaZenbnsd~Y U AT Carex
filipes Franch. et Sav. var. filipes <°A 2 #Z ="V
U A4 C. filipes var. kuzakaiensis (M. Kikuchi)
T. Koyama, ## 4% ~> 1 A5 C. rouyana
Franch. |2 X < BT z23 BE3EAE < 1em
R DHONH Y AMEIZH - S OO—F)s
o T2 (Fig TA) . BE/EEIE— 2 30
Sy ¥ 2.5~dem OEWRD S (Fig. 7B) |
RANTEDMERIZ R S (Fig. 70 Ir E D
FrgAEMEE U, ARLE [WE Lz, 5LIR Tl
KIFIED>(2006) 23S L7 & ILiAT i ©

@ 2 fHATCOEF RSN S E O EMERREICH
D, FORLET-EFIIRAR S Wi
Mofz, AEIOFEEVIIAN 3 EETA O 4 FHL
THY | BT D 6 T O #E
H &2 D, SRR MG L7o3imE
I sl oD FU A LS Z > 7 D A SRR
DMEREE T, B EEOAF AiEE L, &
Filt 3P [E G D B AU S AEBERL T 12 T
T O BAMEMIZ A3 LTl 0 (W1 2005) . &
LR DT BRI Tl IR (M5 2003) | I B IR
() HARBF A=A o 4 — 1992) 5 &
UERFI (35K 2005) (ZFC8kD3 86 5 A5, JEHF IR
DLy RTF—57 v & (R A ARHENTE
AT« ERFEL 2002) CrEfiiEA~ 2 (DD YY) &
LT#bh T 5, M LR OO BZ o
HOWMAEEM (L y FF—2 7 w7 LXFE
2012) ] ClIHEHOpAEHL(INT) & LT L
BITWA, SR e IR CE - H Do,
AEHFHUT D e < AAEFmA, EAEE LIBROHh
TWAHZEMD, Yz oZ 27 COIRY
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W TY LEZ BND,
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EH ZEM201249 A 24 AIZETEF OB
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M~ DK & e 2 BeDARAEZE & Btk
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Bid 3 B LR ADBER S 5 (Fig. 8B)
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BILTHRIAEIRIEA R, 1983 FEICHE
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Habenaria sagittifera
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Materials for the fungus flora of Toyama Prefecture (11)

Makoto Hashiya

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

Abstract: Three rare fungi, Pluteus pantherinus Courtec. & M.Uchida, Cystoagaricus
strobilomyces (Murrill) Singer, and Hypholoma tuberosum Redhead & Kroeger were found
in Toyama Prefecture, Japan. They were found to be new to the fungus flora of the

Prefecture.

Key words: central Japan, fungus flora, new records, Toyama Prefecture
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Pluteus pantherinus Courtec. & M.Uchida (7
F_=HY#) (Fig. 1)

2012 4E 6 A 21 A, Sk (IBFnET) £E
WSRO RMBAREEEN T, DA TS IRZERID
KLACRAE L-ARE, ROLEDTHRD
BHMFEANRESh, EYE~FEEh
7o THMEBENEEREEZ L

AR, KRG OHEA T IEIERHBRIASCEIRE -
TR B, RORIT 3~6em, HBAHIOR
SO E EEOBEBRTHANCE G I -
TEY, bavgRERT, OFZITHEEL,
FUAR, BIIHRLAILRD, AIIRS
5~8cm, K& 6~12mm, HI, TimiTi

W MFIEERE, &R 5~8um, HRIZIZZ
7 ERL,

AR AAREC, HERALT CRES
NEERZZA I LTHBTHRA IR
(Courtecuisse ef al. 1991}, DAV TIEH
ZRIE (THE fth 1998), RBR GEH BB K
IR (SR fth 2011), HEARR GHARR 2002),
BER GGERLERLEMEE 1999) i8R
(FEx 0 ZFHiFS 20100, AR Gt E
2005), R GUL FAE). EEROIL F
18). KB (WPHE 2004), REAR (FEHE 2005)
TEEND o=, A)IRPOFEEEITR P I
DENEET C— BN HBDHTH o1z, F
- ARBIZE ER (FERRESNERRER
2012) CHHEBEABNTIZT 7 IR TW5,

BILRATIE, 2009 FEIKRATE B O
FADEAT A ZTIEERLIZBWTRDOE
EDIHELBTHAPHETFRIZL VERE
ENT-EANH DM, ZOMHIGEHFETENR



62

Bull. Bot. Gard. Toyama

No. 18

Wb, | e

Fig. 2. Cystoagaricus strobilontyces (Murrill) Singer (M.Hashiya 12086). Scale by

ar indicates 1 cm.
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Fig. 3. Hypholoma tuberosum Redhead & Kroeger (M.Hashiya 12478). Scale bar indicates 2 cm.
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Cystoagaricus  strobilomyces
Singer (A # F 4 4 #) (Fig. 2)
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Hypholoma tuberosum Redhead & Kroeger
(F=¥% %) (Fig. 3)
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