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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 /5 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
? 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

HeE Y7 ZIIERANREDLOTEL, T
FEDVEERIR~BRIK & 70 B2 T ORHT, 15
B & BT, SR FEFIZ @,
Jbpetieg A iz, 2 E TSR 30 0%
B MY 7 TR I TV A%, HaneE it
I 7 REOPIIIFARDOANBIFT L HD
Hdh oy, HERE - REEROMIAZEEN TV
%, BUE, Y7 7 OBIITEITEARE LK
TITHON TV A0, HEATES RO TH
59 %, WUANNEE L FELZ . I<E
NICHEET B2 H0, HTEMTIIE
HNBEL T LEY, HREMOBRRSED
NAAREEEWEE X GD, SR

X BHRE T IR HESL SNAUE. JTRARD S D
DB A /NI 2. —F%2E U THEEY
HIENARRIZRD EEZLND,
TIETY 7 T OISR L D HEEOR
I, AA Y~ T Prunus sargentii Rehder
(£ 1994 BL O F VY7 T P spachiana
(Lavalee ex E. Otto) Kitam. ‘Pendula’ (H
1995, 2001) , F <% 2 Z P nipponica
Matsum. (fEfi 1999), +7 /¥ =275 P
leveilleana Koehne ‘Antiqua’ (B4« XTf 1987) .
ETF VXY T P xmochizukiana Nakai (I &
1993) 2 ETHIE SN TS B E Y7 7
ST E IR/ NRESTH CRA I, AR



8 Bull. Bot. Gard. Toyama

RBELTWAYauFxanyTr< ¥y

F(M#TFEFE 08D P jamasakura Siebold et
Zuce. *Jokyoji-temari-zakura® ([6LIEH> 2011)
¥ I USSR R P B T ORI > D IR
WS TV 2 X T (R
B P Juzukake-zakura® (%FJFIEH 2007) 12
B THLRRERREIZ L DB A LTV DI
M, & IvaxrFs 7 (REOEER) P
‘Haguiensis’ B L OB ravrxs¥Fr 7
(FFIE<F45H0) P Zenshoji-kiku-zakura® O#Lf%
BERICL DB OMAPBEE SN TVD (T

No. 18

A 2001),
AR A0 & MY T SRR FAREREER
L BRI R ML D=z, FeE ey
&37&ﬁ%mwf\&§éﬂ%®MW%%
BT DR E OOV TR
.ﬂL%ﬁOﬂio

MHBLUVAZ
TV R B LIRS TR o =

2UEBrA M AX I T (NELESER) P
‘Nyuzen-otome-kiku-zakura’ 3 2 OVE (LI g

Fig. 1. Seven chrysanthemum-flowered cherry cultivars were used in this study. A: Prunus ‘Nyuzen-
otome-kiku-zakura’ (== 7B A b AF 757 Z) B: P. ‘Longipedunculata’ (& 2 K )42 ),
C: P, ‘Sphaerantha’ (7 >0 7 =% 7% 7 Z) D: P. ‘Zenshoji-kiku-zakura’ (¥ -3 5 7 7% 7
7 Z), B P.*Ambigua’ (#1277 2), F: P. ‘Juzukake-zakura’ (/34 P = Xh ¥y

Z),G: P. ‘Omura-zakura’ (A4 L5V 7 F).



g 3

MO R

=)
o

&ty s 7

e fth

March 2013

2NN JO SYIUOW 1Y) 1JJ . paIseaw sem W3iay jueld (0
‘swoystiow Furmodd jo 9Fejusorad oreorpur sisayjualed ul SamBi,| "SYIUOW 1Y) J3JJB PIAIISYO SBAL SWIISLIAW Bulmoid Jo saquiny (g
*21N)IND JO SYO3M XIS IO PIIDIY[0D 2I9A BIB(] "BIIAIORY A PIIBUILBIUOD 219Mm Jey) sojdwes apnjoxo s1dquinN (€

€L (0016 6 6 ¢ I

- (0)0 8 . 6 S 0 (L4 ls X AR GT=)
8¢ (s°L8)L 3 s 6 0 I B BZ-0Y-OW0J0-UIZNAN,,
- () 8 6 0 0

<6l 00119 9 8 < I

- o 8 . 8 s 0 (L4feTHE)
6%l (§°L8)L 8 sal 8 0 1 G ATAN

- (0)0 9 8 0 0
91z (L9 € ¥ < [

- )0 14 . 4 9 0 (L4 bty le L=l EN )
0Ll (€€ € sLe ¥ 0 [ RanyEz-ayeynZn [,

- 0)0 0 14 0 0
cel (0onz 4 9 < I

- 00 I 9 S 0 (RGcLrife ) &)
6Tl (oone 3 st 9 0 1 Lendiquy,

— 0 0 9 0 0
'Ll (L°58)9 L 01 Y I

— 1) 01 ¢71 01 Y 0 (Ll RQEARSA)
('8 (6°88)8 6 7 0l 0 | Jenyez-nyy-foysuaz,

— 0)0 6 0l 0 0

9L ({5914 8 6 S I

- )0 L . 6 S 0 (L4dferT40Ly)
801 (Lc8)9 L 908 6 0 I yueioeyds,

- (0)o £ 6 0 0

8l 108 L L g I

- (0)o 9 9 S 0 (£44-0ER)

€L (L$8)9 L 0 L 0 1 .gnounpadiguo,

- 00 9 9 0 0

(wir) JSwsuaw Swedxa (%) UOHEBUILBIUOD (j/Bw) yo (/3w) dvy (owreu dsauedey)

w310y e d

Bumoid Jo "oN

poAlAINS JO "ON

S d .
Jo Kduanbau,| SIugldxs §o "ON

101gnTal Y1moa3 Jueg

Teann)

*SIBAIND ALI3YD PAIOMO[-WNIAPULSAII UIADS JO 2MYNO WI)SLIAW U0 V) puB Jvd JO s199)J4 [ dqe].



10 Bull. Bot. Gard. Toyama

No. 18

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 [ mg/] 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 cm.
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Fig. 3. Effect of GA on shoot growth of Prunus after three months of culture. A: Shoot formation in P
¢ Juzukake-zakura’ on medium supplemented with 1 mg/l BAP and without GA. B: Shoot formation in
P ‘Juzukake-zakura’ on medium supplemented with 1 mg/l BAP and 3 mg/l GA. C: Shoot formation
in P “Zenshoji-kiku-zakura’ on medium supplemented with 1 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/) No. of explants ~ No. of root formation”
(Japanese name)
. 0 4 0
‘Longipedunculata’ | - 0
vaARYHFIZ >

(eaRVFsZ) : A 5
0 11 2
‘Zenshoji-kiku-zakura’ X 9 5

Briayy "7
( Ay kI IZ) 5 9 p
‘Mirabilis’ ? . )

NI

(FFLFFI7) : : .
0 8 0
‘Nyuzen-otome-kiku-zakura’ | - [
(=2 Br At Ao 07) 5 ! ;

a) Data were collected after six weeks of culture.

Fig. 4. Effect of IBA concentration on root growth of Prunus ‘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 cm.
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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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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: Cytological observations were conducted on five species of the genus /ris and
Belamcanda chinensis from Yunnan Province, China. Chromosome number was counted
and the results were; I 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 /.
Jjaponica and 1. 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 japonica, 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 et
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 I
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. HWETE

Zhicun, Mengzi Cultivated n=34(1) 23.6
Hetoucun, Jinping, Honghe Dist. Cultivated 2n=36(2) 52.9
41.7
I laevigata Fisch. ex Turcz.  #&+7E
Beihai Moor, Tangchong, Baoshan Dist. Wwild 2n=32(2) -
L subdichotoma Zhao "H'E) &2
Hutiaoxia, Haba Xueshan, Xianggelila Wild 2n=42(2) -
I tectorum Maxim. BJ2
Yangbi, Dali Dist. Naturalized m=28(2) -
L. wattii Baker REER
Beihai, Tangchong, Baoshan Dist. Cultivated 2n=30(3) 383
40.8
41.2

Belamcanda chinensis (1) DC. -+
Fadouxinzhai, Xichou, Wenshan Dist. Wild 2n=32(3) -

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 1. 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 a/. (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: [ japonica, 2n = 36. C: [ 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.



18 Bull. Bot. Gard. Toyama No. 18

Fig. 2. Somatic chromosomes of fris laevigata and Belamcanda chinensis from Japan. A: fris
laevigata (2n = 32) collected from WNawagaike, Nanto City, Toyama Prefecture. B:
Belamcanda chinensis (2n = 32) collected from Ooharano-tonohata, Kyoto City, Kyoto
Prefecture. Arrows indicate satellites or setae. Scale bar indicates 10 pm.

Voucher specimens (living collections/photographs) were deposited in the herbaria at
K.LLB. (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 7 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 et al. 1994) for cultivated
materials from China, 2n = 30, 32, 36, 60 (Zhou et al. 2003) for cultivated materials from
China, 2n = 34 (Shen ef al. 2007) for cultivated materials from China, and 2n = 36 (Yu e/
al. 2009) for Chinese materials. Plants collected in Yunnan appeared to be aneuploids. Iris
Japonica, which shows a wide distribution and great diversity in both morphology and
chromosome cytology and requires taxonomic revision.
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Fig. 3 Idlograms 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 um.

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 et 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 e 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. L. 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 wartii, 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 um (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,
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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; Myriophyilum spicatum, 2n = 42; Egeria densa, 2n = 46;
Elodea nuttallii, 2n = 52; Hydrilla verticillata (), 2n = 24; Vallisneria 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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FEIZHOWTE & T, BRE TliibkED
A FERIERE 2 SRR OV THEE L=
D, ZIZTIEBRA L, 4 )Tk E T o
TR >TWBIZD, £FRR OGN h-
7=55 (Absent) &, AEH L TV = gefafkid
BEL2h>7= 19 (Not counted) X3 L 7=,

LIFIC, KESDEROR4A, B4,
BDTNT 73y MAIZ, Yt il L REM,
KB4, BABRSETRT S, Rol#be
BAIIFEREDO LD TR ER « XA
(2009) D EHFERP BRI, F4ITK
£ - H2H (2003-) D Y-list {ZfE - 7=, fRAEHIT
BEOITEX M4 & &KL L=, WS-
WP H - B H(1998a) & BET 5 D TROK
T — S IEM LT,

2 a7 J%l ACORACEAE

1. 2% 39 Acorus gramineus Sol. ex Aiton
2n=22, HHERFHHEA - &)1, Nakata 24047.
1t ') &l APIACEAE

2./ F KA Hydrocotyle maritima Honda
2n=96, BIRTIMEEH - MEBIRLI DA, Nakata
24055 (PLAKE).

Iwatsubo er al. (2006) IZ 2n=72, 96, 108 ®
MREEMEZHE L TR0, 2n=96 I3HA%K
x=12 D\FHETH D, - bRQ012) HEF
BRI SR OIAE 2 F B AT 2n=96 & HiE
LT3,

3. ®Y) Oenanthe javanica (Blume) DC.
2n=63, BERBTIEEH « FREIER, DK, Nakata
24056 (JLAKTY).

Naruhashi & Iwatsubo (1998) i% 2n=20. 42.
63 DY A MEATZ2EWELTED, 2n=63 L
B AEARTH D =42 D=fZKE LTV 5B,
7 75 7% BRASSICACEAE
4. *3 25 H5 S Nasturtium officinale R Br.
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2n=32, HHTIMEE - MREBHIERS D KB, Nakata
24054 (VLAY
7))/ k72545 % HALORAGACEAE
5. W"YX/ THYE Myriophyllum spicatum L.
2n=42, EEHfERETIRAL « 21, Nakata
27062; /INRESl « FA)1, Nakata 280665
Bl /M« #4011, Nakata 21007; S35
B0 - H480)11, Nakata 24064.
kF 477 2§ HYDROCHARITACEAE
6. AAHF S5 E Egeria densa Planch.
2n=46, /NREBHI#EF - ¥HT)], Nakata 27046;
= (] TR HT AR AL - H93545)11, Nakata 27064;
el PR« HIATF)1, Nakata 22020.
7. A HhF+ S5 E Elodea nutallii (Planch.)
St.John
2n=52, EAMGTFNLR « BH48)1], Nakata 27043; ¥
W _LJIgy « 357K )11, Nakata 27054: &5l iz
r « #4211, Nakata 21008.
8. 2 B¥E(R) Hydrillaverticillata (L.f)) Royle
2n=24, /NRERTF)I - 3E 7)1, Nakata 27045;
FEfGT L)1 « 3511, Nakata 27053; /N3
PR « 45 7 K)11, Nakata 28056; i i/t
W+ )1, Nakata 28052; #i it « (ILE
JII, Nakata 22010 ; @&l i =L - A H A HKEE,
Nakata 22006; 7% [it] rfi 7 [l ] 555 - =911,
Nakata 22012; = b i B2 E - 3OH X K,
Nakata 22008; 7% rfi /= tH (JF 2468 « #1.5)11,
Nakata 22009; & [ /i/M7 « #4211, Nakata
22007; &=l ATEPART « HIAF-)11, Nakata 22021,
H AR RO 2n=16 O ZfFK &
2024 DEAFEBH B ENMBA TV D
(Nakamura & Kadono 1993)., & LI TiIs
PEER D) | FRARAK A =R DNE < S594 L
ZRERIAET O OO Z 0 B E ST
VW35 (T - RPN 2008).
9. X 3UE(R) Vallisneria natans (Lour.)
H.Hara
2n=20, /INREFTTNEIAE « 45 2 &)1, Nakata
28055, /RIS &AL » W &y B K,
Nakata 28061; ] T fERIHTIRAL « BHa)I1l,
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Nakata 27063; /N FHR » ELEJ I, Nakata
22017; #i#zi T - JA)1, Nakata 21014
A4 L% NYMPHAEACEAE

10. 2327/R3 Nuphar japonica DC.

2n=34, HKATF)I L.

ZFA 3% PLANTAGINACEAE

11. 2 X/\aR Cadllitriche palustris L.

2n=20, & [if]) i 45 (R W7 S 5 - )N, Nakata
21012; NHET)IER AN BT FAR L - FEBL)I,
Nakata 25131 (ZEAKAY): T8 ESAZ0T TR
B - J-a)1], Nakata 24078 (PE/KMY) .

12. BIF % Veronica undulata Wall.
2n=54, THIERAZERTHRE - FEBH)I, Nakata
24073 (LK)

2 7%} POLYGONACEAE

13. ¥+ X432 F Persicaria hydropiper (L.)
Delarbre

2n=20, s « 211, Nakata 22004 (71
KA

ELL S aft POTAMOGETONACEAE

14. TEE Potamogeton crispus L.

2n=56, /NRIEBITHIE « #3971, Nakata 27060;
IR RAIT « W FHFH7K, Nakata 28063
TR - H o)1k, Nakata 24053.

15. RYINZ XEFXFE P octandrus Poir.
2n=28, /NRIEBHTHETF « #37T)1], Nakata 27047
INFTER - B[, Nakata 27061; 1 i
R « F1H) I, Nakata 28093; /Nt R -
VU4 #f K, Nakata 22016; EEfibay) « 9
B0)11, Nakata 24068; T 357/ | ATy B -
FHI 7T A, Nakata 25136.

16. Y+ FF P oxyphyllus Miq.

2n=28, mTiRMAETHRAL « B354, Nakata
27065; il i) 1| - FiH)1], Nakata 28034; /)N
FKARTiAKE - &LIS)I1, Nakata 22018.

1. 74/ a€>=2F P xkpushuensis
Kadono et Wiegleb

2n=42, el i - TER)11, Nakata 21011; &5
i i« = H 0 RIS, Nakata 22005; &5l
ifiZIMPT + $i15¢)11, Nakata 21006; SEE5ATHIA -
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E118)11, Nakata 24048.

HHH - RF(2006) LARRIZ BB D)1 Hithic o> Bl
o 6 BT THHMRINTEY (hHM
2009) RN DIRWEEFRIZ 3 5 L iEbh s,
18. 74 / a4 L P xorientalis Hagstr.
2n=28, FEAETHISRAT - WA, Nakata 27041; ¥
BRI RR - BA%H)I, Nakata 27042; #6051
75 - BA4d)11, Nakata 27052; FEARHMEE; - T
eI, Nakata 27055; /NRESTHTE S « RGTE)I,
Nakata 28060.

ANFRN s DAL RN WA
R EER LT Y 7 20T S iR THERE X
Nz, HANEDT A 7 24 NEOHEREK
DNA, £ DNA DO ERSN DN G, v
XEEH., A FEEXBETIHMETH D
EMHLNIENTHA(LUDIERIK R
{3).

19 A4 3 XEXE? P cf xkamogawa-
ensis Miki
2n=28, KIS Ik

WSE) KR O 3 Hisd (P - B
1998) T7 A /2 bEE LTRE LD, 2
O NRENIE TR ENT A% OF
A3 FEIZHARD EERRNT N
DHEHETH D LEZ NS, FHEF)IIKR
DHDITAEF (199D LA A I A FE
CERBTVDD, BREEZOTRVETAA
IXeFEELRLHS-TWE, ZOINA—T
IR LB THEFMERR O O E A
CBAREMEN TR INTWD Z &bk (Y
1994) R 12 A & I X & ¥ E P f
xkamogawaensis Miki & UTHR D P72,

F 2Ry 4% RANUNCULACEAE

20. /A 7E Ranunculus nipponicus Nakai var.
submersus H.Hara

2n=48, [ & BT KB - 71, Nakata
28110; &M@ T - SfR)Il, Nakata
21009; HEBATHREE - #5481, Nakata 24047; T
B ESAERT FHREF - SF-@)1], Nakata 25131;
TH AN F 5 - BRI K, Nakata 25137

thi - E e IR O KDL KK 29

2%/ 242 F SAXIFRAGACEAE

21. 32/ AJv2 Chrysosplenium grayanum
Maxim.

2n=22, THIESAEET R - FEBY)I, Nakata
24075 (TLARY).

24 ') %l SPARGANIACEAE

22. =%) Sparganium erectum L.

2n=30, THIRBAZHTHRE « EB)II, Nakata
24092.

23. FHIZH) S japonicum Rothert
2n=30, THT/IEBAENHRZ - £, Nakata
24093.

5| A3k
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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

X & Pseudosasa japonica (Siebold & Zucc.
ex Steud) Makino ex Nakai (Xv¥ % 7 )&
Pseudosasa Makino ex Nakai D % A 7"C AN
M, TN & ISR T 5. BA
TIXA B OB 75 EICH AERETES
LTWEM, hHOTREDSHDHITE A
g SN, EZOEMO L OMNFEAE
B TCH DRI & STV D (B4 1996)

FH2(2004) (X, ¥ F T BAFOMb o723
FTZR>TAHEB L, SMBIIZEOLERITE A
EHrbnenzZ &, BIELTHREELRWT
& HESEM 3 AN SARENMEZEoTE
RIDZEeplnb, ZOWYOBRESSE 6 A
DEEIADBOMNTHEREE L TEFL., A
AWNE MR D b ATREELZ DV Tk
LTW3, lHtEs 733005 TR

LRI DIFFEZE 1T o 7= Triplett (2008) i1,
B ARERERE LTYH IR B 2

bNABTEEHIT AXZTRDAXE 7 (A
R&Ir) Sasamorpha borealis (Hack.) Nakai %2
AZYBOI W F U Pleioblastus hindsii
(Munro) Nakai 7 &2 HEz B & L 7= ATRErE
FEFHLTVD,

BT, hoOTHYREZOEBRIZEBT
DHEEHEREDORFT 21T - 7B, HRp MR
REBESN TR oY &7 ettt
PMEEVME AR Z & 2 #iE U7 (Takahashi e
al. 1994), —7. A Q004)13Y ¥ 7 ihbE
MHHENRNT EERELTE0, BT
EFTHDBD EBRTNE, b2, A—A b
Y 7T AR Wy ¥ e EEL,
INEHRN L ZABRSBIIHFE LI LWV IR
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Fig. 1. Specimens used in this study. A: Pseudosasa japonica. B: Sasamorpha borealis.

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

Pollen

Specics Locality (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

48 D (Teppner 2002) ,

ZO X DT, HEFERIER CH D THEME SRR
END LI oT T H I THDHN, FDRG
PEIZRE LTI T 0 RAROFENS 2 B D,
FIT 2004 EICEILWETERE LY E 7D
BAERROERE M- TC, o b TIEbTE
BTz, i, HEBOESITY 7 O

B 1 2 EHEE STV A 2 X8 rOiEh i

PRIZOWTHIAE L7,
M#ETTE

YA ITE LR ERITC, A XY FidmE
WLERRE T CEE L 7 BRAERE AR A & fEin Ttk
OFREIZ AV (Fig, 1, Table 1), A HH
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ig. 2. Pollen grains of Pseudosasa japonica (A) and Sasamorpha borealis (B). Scale bar = 100 pm.

BV, ATA KIS ZALETCHRLCIERE
Eif, av bhrd— 57 TR
HCcd L, FhEh 1000 K22 Loibk &
Bl L, SENRYE o RO TER 2 M
baEIA LI,

HREEE

¥ & Ciita

P XN TOTHBRASNWUD 72 IER 2 5

T, Bt B LH S =TEE 41.9% T

Hotz, —H., ARXZ Tk 9BILL LOTER
WD B D & 27 Sz (Table 1, Fig. 2),

IO &9, HREREORE L HEE ST
AR, HERE TR AX 2L
i U CHEMREOE T ARD Lil-, 0k
Rix, Y rBERERTH S LT o
(2004) %> Triplett (2008) DRFLE SFF LT
%o FNREOY # 7Ottt 2 #-~7= 8
ST, [FERZE@11%) BEESN TS
{Takahashi ef al 1994),

It 2004) 13, ¥ X7 OIETER ChH B
ELTWE, SEEE LY &7 oiemiaix
BENRBDHENLLOO, ERELRENLD
ks 4 BIREIIAFE L7z (Fig. 24), ZiH
DIEHMRFTBIAEGF I E B O EINL, &
EIOEER T Ciddbibisyy, Linl, ¥4
FRBFERADS DT EHOF =0 o HE

HLE S TR TERRR,

(Teppner 2002) %2, A& T BOZFIAL )
Pleioblastus pseudosasaoides Sad. Suzuki 73 JEFF
WidY F r & e T 58 Tk THDT
FeOD LW SRR CKE 201243, ¥ 7748
TR RTIARL, HLEEIIRELZ L
TEETRLTNE,
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Arundinaria and allies. 195pp. lowa State
Univ., Ames, USA.
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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 vat. 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

BEIZD & HERERE L E0 RO
BEIZ W TORAEN X, FIEL T
OBt W ofmax s bERDBEND
e, Lo UEILRPIRiE iz
NE CHIEEC SV TE & - BEHT A<,
BHBEILARIS L7 20 A0 L TWB Z &0
b 2 AT AR 10 % x4 BTE
MEELHIZEEL

BRIETRZE IR R E ~EAA L TWAEAD
REOWYERNTHI—7 Ly MafERT
BiodICmElER LT Y, I I TiX 2005
FELBEOT—#&FH L, 220, M3
¥ 432006 6, < /L3~ 2 27 18 2005~2007
L F < AT F1E2005~2006 4 & 2008

FEOT—ZBREL TN, o, EEROM
TEXTREI LD BEFRLI 2580350 .
BAMZBEDGER S o H & 2 2 TIEBRTER
2q/HE L,
EVFELOMBRBILITO 10 liTHD.
72U Y2 Adonis ramosa Franch., Y
=21 Cornus officinalis Siebold et Zucc., ¥ 3
AX Corylopsis spicata Siebold et Zucc., I
~ % Edgeworthia chrysantha Lindl., %1% 2 )
Erythronium japonicum Decne., /~< A J & -
A B AT 4T Hamamelis intermedia Rehd..
< N2 Y Hamamelis japonica Siebold et
Zucc. var. discolor (Nakai) Sugim. f. obwsata
(Makino) HOhba, 7 # “FIAFE (LT ‘4L
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# 1. BLRPIGEYE BT 5 RAEMEAYOTIPRTERIER.

# 4 EHRIEBIEN BHERVWE b ME
VA CHAE 2R 48 1 A 14 | (2011) 3 A 10 B (2006)
Prunus mume ‘Koutouji’
NTAYAALIRATAT 2AUA 2 A 2 H007) 2 A 25 A (2005)
Hamamelis xintermedia
TIVaVy 2A24H 2 A 6 H (2009 3 A 11 B (2005
Adonis ramose
SO DS A 3A 8H 2 A 27 H(2009) 3 A 21 A (2008)
Hamamelis japonica var. discolor
f. obtusata
Yrvan 3A13A 3 H 2 A(2007) 3 A 23 B (2012)
Cornus officinalis
FUXVAF T T 3ANH 38 9 H(007) 44 67012
Prunus incisa var. kinkiensis
et 3230 3 A 6 82009 4 A 48 (2012)
Edgeworthia chrysantha
Ry S K 3F25H 3 A 9 B (007 4 4 4 B (2008)
Corylopsis spicata
NnE7Y 48 2R 3 H 27 B (2009) 4 A 15 A (2012)
Erythronium japonicum
Y77 VALAVS] 48 78 3 A 30 A (2007) 4 A 13 B (2006,
Prunus xyedoensis ‘Somei-yoshino’ 2011)

* 2 L8 L 7 DIEBMEIE 2008~2012 1ED 5 HEQT — F 3R, #%: X 0 %~ A 7 T OEBMEIL 2007
L. 2009~2012 5ED SEDF—F Ty, ook 0 "I XFEITF— 2 BREIL TV D 2006 4EEBRS 7THE%

KE LY Prunus mume (Siebold et Zucc.)
de Vriese ‘Koutouji’, ¥ > ¥~ A %7 T Prunus
incisa (Thunb.) Loisel. var. kinkiensis (Koidz.) H.
Ohba, 477 ‘Y ALY /)" (LT VAL
3" LW&T) Prunus xyedoensis Matsum.
*Somei-yoshino’.

B+ T @S 8 FRIROBRTLBIS B 211 1
2R LTz, 2007 FR & 2009 GH32RHIZBRTE
BERAMNE, I 2008 4 & 2012 FEiTEH
St EYOBIEBIRDHH D & 2007 &
2009 AEHERES, 2008 4 & 2012 FIEA TH
ST EMHRINS.

FMIC L o CHEBEBOESHNRL
V(R 1), FRZ FAE OBREBIEHITE
WL TEHHKEWV(GS ) DITH LT A
%7 ) ORTEBREROLINT 19 B L/h&Eh
St DA EH OBRTEIZOWTIKE -

JIAR(1984) 1%, BIEEIRI 10°C LA RO R
(& H B0 28 130~150 B o #us (F L5
REBEORIBOFFEILHEH LI2F LD
B BEUE 139 B) TR AORIBDOELE(LA
KxL | v AOBETEDRBIIHELTWD D
EETRIEL TS,

—J, HE 7 ) ORIEIZ SV TR
T3IAENS 4 AYHIO EMNIZ ERAR 1987) .
LHHE T 4 B LANL TAEHTTORBLE
20 HORNZ (B - B 2000 BETHE L
TEY ., BEROVRVHE CIIBERE O
EEHIVNENHDEHRIND,

‘ALY EXRUxTAF I TOM
THER 2R 215k LT, BREOBHESRN
FiI, oA TORIESHERINT
M ‘VAAL3IL ) OBIEETICB L% 20
HhhoTWBR, FridvA¥7 70T
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R LT, EET =253 720n, Himz
DX Z BRI DRIpOIREL LTI 5
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Habitat survey of Begonia in Xisuangbanna Prefecture and Puer City,
Yunnan Province, China, in 2012

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

Y Botanic Gardens of Toyama, 42 Kamikutsuwada, Fuch-machi, Toyama 939-2713, Japan
? 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. hemsieyana, 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

227 A KU g (Begonia) &, BV Gl
B B A R DS AT 1400 FEAY I D R
(Dooresbos ef al. 1998) . H[ETiXAI 150 FliAH
FIZERE RS & LA R B IR IXE E
EHLET A FILLARIZAML TV D (B
1999), EMAEMEIIL 50 AHToh
(Kunming Institute of Botany 1984) , % D% 40
LA Lo B 23508 = v (Huang & Shui
1994; Wu & Ku 1995, 1997; Shui & Huang 1999;
Guan & Tian 2000; Quan 2001; Tebbitt & Guan
2002; Peng er al. 2006, etc.) . B b AT O
BEOMHRE MR STV 5,

B bR & o ER AR R AR

ZEATIE 2001 26 10 EFIOHREWIFEE LT,
ERH O & BT 2 IREEYFERH
B EM L, =2l ROBTEAMNA
fth (2002, 2006) . Nakata e af. (2003), HHifth
(2005) . A (2011) 42 & > THHFHAE
i XA, FIAEMOAETRE - MAEORHE, ff
FERH - FERERIC X BB ORI (Li er al.
2007, Lu et al. 2007) <ol e 43 48 F W) AfF 78
(Nakata et al. 2007) 72 EDM T T 5,
201242 A 13 HE 14 BIZEFEMEHOMN
BEEAN A TRINE L OVEETTO 6 ERTICBV T
a2 kA RU B OBRMIAEZIT 72D
T, FOMEARET B,
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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.

TN BT Fig. 1 ITRUT-, MR, &
JE, BEEIET Ry 7 AR REREE I GPS
W e =% HOCHIE - iddk L7 (Table
1. JEHOESAZEO B CEBTHEOREE
W OSZAENNEE 24X, WEATREHLSR E T
Bilih U780 oM L7z, KiollEizs Y
S IVRIER (7 X7 2 TM-150) 21V, 2 A
13 HIZH AT 8 2o Hig{% 0 20 BFE T
O], P 1 5 4 TR LI, M
HLEWEDD 50m NEROMNE LW
=T BRI R SN T, @& 1.5m
DRMZME Uiz, BRE SNIAEAR TR
WFERT (KUN)CUE L, HAERIMES R

L OB B RO e AR & 7o ik & BB
MBI Bt o 7=, 54 13 Shui er al. (2002)
B I U Peng et al. (2006) 1ZHE~7=.

AAEH 1 MRE D SAER S~ 10m Ao
T BRN LR THREDLENE) Im, &
8.5m O LHEANHERL L 7 A HZ (Fig. 2A) .
Begonia dryadis Trmsch, JEMH-EKIESE (Fig. 3A)
DT Im’ OFRPRIZERMEAAT LTz, A
HORULIL 15.5°C, Ml 1:TiE 20.1°C Th o
[

AR 2 0 MREIO OB 35.8°M PRt A
FROBE M8 A B @ & 60em DL & IZ B
hemsleyana Hook. f. SEMHFKIEE ASFERR S .
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Fig. 2. Habitats of Begonia species in Xishuangbanna Pref. and Puer City, Yunnan, China. A: Mengxing
Zhen, Mengla Xian, Xishuangbarma 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. | and 10: B. dryadis, 2 and 8: B. hemsieyana, 3: B.
crocea, 4: B. rex, 5: B. telragona, 6: B. crassirostris, 7: B. silletensis subsp. miengyangensis, 9: B.

balansana.

& S0cm £ & 3m OFFEICERIZEEA D [#@{F
AT LT, AFHOBAEE 3m (XE
FNTAREC BN 72 KT, B hemsleyana
IR BT ‘6%@Fﬁ6ff§7f<7?’fﬁ4ﬁf@/f SR
RPN Lo TSSO DI OERIZA
BLTWEe, £ it@wn.ui 17.3°C, #R#
T 21°C Tz,

AL 3 ¢ (LS B ARE A~ AR X
2m O/ NEEFROFE VR LERC B, crocea C. 1
Peng t&{ERAIESEAY rﬁ;ﬂé}hf_m SRSk
X 28.5°C ThHHVAEFHIZEN A N3N

Uéﬁ:f?l Iﬂ7)< ¢LJ’;!|L[/ /DahlulL_:t.J[ 40(: C(E)
o7z, MZEII/NERICTAS B D | e
B LD LHEsREN D,
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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. tetragona, I: B. silletensis subsp. mengyangensis. Scale
bars represent 10 cm.
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Fig. 4. Measurements of air temperature in the forest (o) and on the forest road () at 13 points (from 8 to
20 h) in Xishuangbanna Pref. and Puer City, Yunnan, China, on Feb. 13, 2012.
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L LT B. cavaleriei H. Lév. EREFKIERE. B
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BRI =B LoE&mKRIE L U B8 17°C <,
B SR LR EREE R L, | HO
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hal KREITFER)TH o7 (Fig. 4).
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BN LD, N =7 R EE T
DORRVBEAIFATEBTL TS EEZD
N3, —75. B crocea DEAEL TW=IBFETIX
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MRV TH D EEZ BN,
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Uik o st R A o B 22 4 2
BLR7e &L 17
KIFEFEER - BILRDPREDERKEOSEHERS
TR SRR T939-2713  BILEE LT ET 18 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
pilosella. 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

WNOMRERR & EARER OBRE
SEILNRSRCER S LTS A, IR
PESYHREE LT A B2 @i+ 5. At
THIUH U7oBEAE, & LR S AR
(TYM) B & OVE 1L i B 18 4 5 B A
(TOYA) IZIU ST B,

1. BLIRFFEHEIEH
1-1. AZI7bNFEEXL D Juncus
articulatus L. A 79 F
AR ALE CRIEEH S RO BAK &
2011 46 A 6 AIZHEEP DL DR LIEA
AR U, (G A TR CIA T 57
¥ 2012 6 7 H 22 RICHEMREEEHIRa S
Tlelth 2 HiR A LB AT o 72 (Fig. 1), 4E
IR THELNIbOIK, REEHBUE
EFEZE 1~1.5mm THi»LHFT S (Fig.

A) . BEXMFENR CRREED S e BEE T
BB, L 3~15 SN B 722 0 FEUER 3
~5 INED G D ERIENA . e
2.3~2.8mm CTHETH 5 (Fig. 1B), HELIT 6

AHDIEH O 3/4 T, IR EFRET
5 (Fig. 1B), REFEHT LVEL 3~

3.8mm THAHTEUIHIE < BIXLIRTH D,
i3RI < RS 0.5mm THHZ
EO¥EH % 0 . Snogerup (1980) X Brooks &
Clemants (2000), Wu & Clemants (2000) O
Juncus articulatus DFASGGL & K< —BT 5
TeOARRERE LT, ShifEbIbDid—
RUE ZARBOIERMTHE 2 Fav
A ¥* a7 J krameri Franch. et SavatiZ %
Rl a s, Al d v NIEET & SMERK
AT, IR TH S EDF
BT SN AR o TV e, AR TR
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EMEE)CRAIZD 1983) R EDRAD T B 5
o -SRI IBE e, E, BILR
HHRAEDIHESCE | TR AR ORI AR
HEFEEShERINEINTELT, A
7 BOEATIZ G ENEOAM L FE I
ARXBDIIEENT W h oz, i - —
1 (1997) X, Affilz2—7 L THETHHN
BETRI—ay 77 8 w7 T,
FTET =T, AT AV BIELS HABNDZ &
R, FOM R TIIAAR TR I TV,
T EERRTNEA, D%, BE (2001) A
FEN BB L OTFERIE L2 b0 E LY
L., anF /) fEBxavitnsfsazss
ZTCTHRE LI, = LZEOHIIAEOAT
JERL TV & 5 T &F1F)(2008) DA
HEOSARENZITZ D 2 BUSMZIZAET 2R
BTy hERTHARY, f¥—F vy b
LI KR TCOAEBRKFERRHD HOD
(http://waraineko.life.coocan.jp/016.html : 2013
2710 8). ERLSOIRLFRIZR Y 72
H7gw, AR S AT T ERCE E A

LJlloRAfhEic D a7 ) — MELT,

HATE BN D TAE ST EBNZA X K7
Pl L Hiz 100 fAELL_ LAHRICAET L
T, Z ORI DIFASD B 0 |
MR EITAEFE L TRALLCAREELE XS
na,

AEBUEA - SEKTTRTE EEFHEDO L 2m,
BARE, 2011.66(TYM36882) ; Fe)llEnft,
2012.7.22(TYM36883).
-2 e@nN/ LY
latifolius L.~ 2§}

KT R TR EEmR R B O RN s
2012 4 6 A 14 BIZBRATEH D & D & e
FEAZER U7 (Fig. 2)., Z A, i
BENRHY, BEET2/MENLAR D K/NEZ
FEAEMIREEE., B & 4~Tem, 1F 0.8~1.6cm
THIRE TET B 3~5 RN S D FEHEITR &
2~3cm, fF 4~6mm TE LY HigEW, i
AR T 1 TERFIZ 5~10 fEA DX, 5 DM

1) Y %9 Lathyrus
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CHEAR%ETCRTOIAELO2 FOES
DFI 2 EHVMEVE VST RS Y |
Ball (1968) @ Lathyrus latifolius DFFEGELE &
JL—EFTHinb, AfELREL. &
1L SR S O B LU TR AR 2 AR
EFE SN ENEOEARTIVEENTED
T LU YU ROEARPICH AR L HE S
NaLOEFEENTW o T, Al —
oy SPEEERIC AT D RERETH DN, 2
LA DOHUR T HEE BT S, WA
bR SN TV 2 (Ball 1968), HATY
1870 FRICBEICEA XN, BIETIX
JeHEHECAMI L L TH D KIS 2003) . &
LEEI R TR I COEFT NI LN T
WA (A 2008), ARIFEILECTRE I
TSR 2R i B 0D 26\ M EE O A RIERT 53
DOEHIT, IEXFvw LT, = VIL T
&8&&%:&+@¢#$*L1w5®%ﬁ
B L7, RABRKIAHTHSH, BOICE
=P L L THEESND Z EnEVEe LY X
VEIVTIHALNDZ LD, LN
DR OAEEE LB X bs,

AEHEEAS « SEKTIHE T 4:[E0E 367 St

Ry HER N 20m, FEJI R, 2012.6.14
(TYM36884).

1-8. X VI AT KX Celastrus
stephanotifolius (Makino) Makino =3 % ¥F

2011487 A 9 HIZFERE TG REH C1T - 7okl

EERERHERIEC, EOOW AR
L, BEAZERLE (Fig 3). Zhixbw),
[FB DY V7 2| R Celastrus orbiculatus
Thunb. var. orbiculatus 7134 =YL XE
R C orbiculatus var. strigillosus (Nakai)
H.Hara &3 2 TV 23, 2012 45 3 A ol
HePIBRHAEAZEHRE L/ A, EE
D ERRITIAIR DML S h3 0 < L & 12k
LTHIED AT B Z & #Hest L (Fig. 3B) .
ARELIEE LTz, 22, SHEIGLNIFEARD
LEKETEETHYY, Z0ONTI
Noshiro (1999) 7 & D AR DR ELE & #ie
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Z0%, WL (2000) (X HEERL D BT R ARG
(IR AEIZIIBE TS Z L 2Rt LT 5,
L R i O B L L TR R AR
LA EE O ASFE & [RITE X A7 S h
TRLHT, VU AE RXBEOINPEREA Y
WHARFEE FEIND HOEFEEN T
S f, AFREAMN P S I 5 &
LT3 XA Z WA (3E K 1989, Noshiro
1999, Wil 2000) . AKSEPEICIISE UL
RO O AT/ LR TWL
5 CE TR DO 1970, FA 1981), £D—
G, HALHT O H AR B OFERE LY
7o B, B L OB <A ) L (LA,
1983, /M 1987, A1) BAkiiFgEs 1994) .
fFFEL (I8 2003) . REFE GG 199715
F03e 5, BTRF A EEARIZ IS
Bk AT (Guitsk « TTHERT) BEOAR & [WE
SNTEEAR (TOYA90921) DS STz
N3, ZAUTERE O ERITR O ERH 9 |
BT T<EOERR E WV O FEDHEETE D
ZEhh, AT A=YV AERF
LHMENDI LD TH-T-, SRR TR
ENFBFTNII X FTRTH T b L L
- ZIRMRDBIE CTH o 7-03, BTy A
F R LMW LW - OETTIRIOFER72
FEII T o Tl ARRRE [BREDTL v K
F—&7 w7 2000] (BRELST 2000) 6 LY
2007 E 8 I DT SNIREIE Ly KT —#
U & b (http://www.env.go jp/press/file_view.
php?serial =20557&hou_id=15619 : 2013 422 H
10 EDIZIEERY BiF b Toviengy, #GEAT
B Ly RF—2 7 v 73T iEE R (FE 5
BiKL vy RF—4 7 v 7 BIERNES S
2001) THapRfE1E [ 38 (CR+EN #12Y4) & &hT
WADEIZIUDSEHRTI R T v 7ENT
W5, BINRTIIINETCERT LT
2o 2= DIz TEILEOHERD B END &H
BWEEM(Ly RTF—FT v RF
2012) ) (&l 2012) 123D Lif s T
IROH, SRR RN OA G HNT S R

KEM: LR 7aS&ER (17) 49

RENT N ETOHRTHD Z LG, BFA
THRIRBDA U AV Celastrus flagellaris
Rupr. & [RIERIZE LD 7 =) — O HEfA
fEtZ o 7 (NT 1Y) 7T mA L7 7
(DD FYIZH ) DINTNTHH EE BN
D,

AELE A« FERG I BB S4B
500m, RJEIEWT, 2011.7.9(TYM36885) .

-4 239 3A9KRAXFx  Physdlis grisea
(Waterf) M. Martinez -+ AF}

YK T R 0D TP 45 o0 M C ) En A A3
2012 4 8 A 4 MICBRTE, #592rh o> & D Z ffgae
L. BEAZER L7 (Fig 4). SR LD
DIFENTERITRE U ORER 2 S35 o R
EDOBRD LA XFROLDOTHS Z 1T
B 50 TH o703 (Fig. 4A) . ZOEOFRD
SiIExHE AN oY~ R A XX P
chamaesarachoides Makino Tix72 /LS T
bD LW, HANIDIFREL T DhA
XX JBOFULE B JRALDBA BT T2 DB
111(1999, 2001) A3HiEst D STk Z 1] L ToKi
SRR AT - TV B, Al &Ehiz
LRI ABORHECIRENHAEL .,
BEL RIS K E A 8RR & Y FEIX
FEARETH S (Fig 4B) . {EREILFERA 8mm
E/NEL BEATHODEIIIBRETH D, W
IEREE 1L5mm fIE TH 57 EORfEN 6, A
Bl & (A L7c, R gt lad 0w LR
FHERZ AR & [FE SN AU X
nNTELT, TAXXROEARPIZHARE L
RIESNDHLDIIEEN T eh o7z, Bl
001 I AFEIZILT A U HIFEEO—FERT,
BELBALETA-DIIRESND Z 0D
DRI ENITIHET B L LTV ED, &
1E75>(2008) DA ENZ I3 F A B VL i IR
FTOTHRIAETETRT AN T2y &
T2, WL OB T 6 I B U (i
2010). ERPUL (1P 2007) IR H D, &
(] AS UL TR S M-SR EEHE D O T,
AR B aRA b UANZRE T AR AE
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B LT, ZOMEEHET om WA
ZIRTTBYBHCET L COARE LB E
N FUOMTILEEY L BEE CRIED
B TOR TR Z 205, AFIELN
7o b DIFHEIRZ e LITEFRA L TRA L
AJREMED SR,

AEHLAE A @ SR BT 20m, Sl ki,
2012.8.4(TYM36887).

1-5. A4 a9y o2 RR
pilosellaL. X7 %

2012 4F 7 A 14 BICE TR O LT
112 I sEE S E Bl A ST Enns
MIEFOLDERHE L, EAZER L (Fig
5)0 ZHUT—RLAEEZABILERNTHARDL
NB7 4T Hypochaeris radicata L. Rt X7
%% H glabral. 72 &> auy )
B ELITOFN, AINEDTERIISIE L Agu B
METHAZLENLY XX U FRFR
Hieracium THDHZ ENRHEESINT-, EXRE
ACHE L A, HIRWVERELRSHY
(Fig. 5A) . m¥ v MRIZA ZRAZEI B E
WTak, EX 5~10cm, 1§ [~2cm TLHEK
IR E 2~Tmm OEENH ) Em IR E
WEREA L THEBIZAZ D (Fig. 5B), {EX
I 7 R BB ONEIRE L RIRILER
BETS, HI3EET I X2 1 Eox. ¥
R 1HEESH 720 20~30 EAHVES 8§~
10mm, #& 1~1.5mm DO TH 5 (Fig. 5C)
LWV S TR B B, Sell & West (1976) %
Strother (2006) D H. pilosella DFFHEHECE & X
=B 25 Z EDHALNIIR o7 7= KFE &
RIE L7, 723, Sell & West (1976) |THFIR
BEOEDEZL > TS HELRHTEY .,
ZORMIIHED e biE, SHEELNIZ LD
EORBITIIEREN 2 BREIBREND S
T LR IR S 0.5mm DERE L BB
EOBTIRDBRLEENE &V ) Bl b
5Z &M (Fig 5C). I —n v 3dbEic £
U™ subsp. trichosoma Peter (Z247= 2 A[REMEA
O, HISMELRVWRELH D Z s

Hieracium

No. 18

[ENIIEFRD H. pilosella & LTHROHH Z & &
T 5., BIIRTRAYESE LT F s
WAXRNEE D ARE & [6)7E S AU AEAR IR &
NTWRhoTlehs, YIH¥4 RRReTY
Iy VFRBOEADAN—TEREL-E D
A EWMREEMEEO T Y 8 URER H.
aurantiacum L. & [ SN 7= EAZ 2005 4F
5 AIZEILTE SN CRREE S AR OBEA
(TOYA83523) BiEEN Tz, Atz —no
yANFETHDIN, ARTTRIET AV A
WHREA, EEFEL TS Blamey &
Gray-Wilson 1989), B ATk %/ M
WL Lo b DICEHRER AN 2o ) ¥
YIRROMG % 5 2 -8 UEEH 2011, B
iR 2012) . FEIZA(2006) 1L 2002 2D
2004 AEIZHIRT CITbh e 7 v 7 RERE
DY R P TAEDOFEL Z T TVD, AL
1 T Z O BB CAREIMRE - #eR
ENTEY (FriE 2012, L+ 2012), &F
L/D’Jé’oéﬁ?ﬁi Imhbhs, koL
WZEN T I FaldBik <=1 ofE ¢
& B 1= DHAcHHE LS O Rl C ODJW bARDBUEIAS
HTHDIN, 4 F—Fy b EIZITEHES
TEFRTHEAELL TV D E W IERIAD
#u (hetp://9028.teacup.com/kinshokwbbs : 2013
£2 A 10 A), FLROEHEHERTH AR
WEBEICRA L TO S ERFANEg THE ST
% (http:/mizuaoi.photo-web.cc/2 1 6haikourin
tanpopo.htm : 2013 4E2 H 10 H). e, [
B URR] WD ARTTR ENflb
BRHKKEEICEFTLTWVWSEY
(http://takosan.sakura.ne.jp/d-chishimatanpopo.
html : 2013422 H 10 H) L &M CTH D & B
o, [Fo<2 BB IFRBOI—r v /3
JFEEREY) H. alpinum L. OFEL L SHDMN,
A v E—Fy b ECZIOARTTHRAMSATWY
DALEERE DIZ & A EIX H alpinum (2134
BIRWIET D EE AR B, P
IR VDR TE D Z b o
U )2 RR E B b Aot 5 E
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T3, ZOZEML, NfagyY 2y
RRFRMANG 2 ENF-DR I HETHD
HLOD, FI<Z o RROLHTRERY &
U CHiil L CO 7 RTREMEANE VY, A IRIET LI
TAFEDHERR S IVTHPTIAE R DA KB
MIBEDOWIERRDOWEET, ¥ 7h v DEE
BT R DT, ThHE ) REVEED
WZAEF T HRHmISHK S0 BENETR LTV,
Z DBFTIEE D B IEA e 0 B - B
FHEDILHTH B 03, HREIRV DK Tkm B
WITHEEERH D Z L h, B CICRETN
BALTRALZAREELEX OGNS, —F
T, & LR SR D 2005 FFIZERE X
AT AEAROEMTE (LTTTE O ECE TH
0. ZHLIREEEEE O ORI TH DA
etk A, WDFRIcHE L. Fi(012) 23ts
L TWA Lo, RETREIZAESND
Fifi- & BRI K 0 HETHAS RTRE R BRH8 ) D3k
VR TH O A EDILBDMEIR S NS -9,
BERSBRABETHIVELRDH D,
AEBUEA - BLmAE g R EERT Ol
1440m, Fo)IIEIL, 2012.7.14(TYM36888) ; 7
IUTH B HERT NZA@ Y ORET 27 74 M,
FAHIE 2, 2005.5.15(TOYAS83523) .

2. BULIERWEEH
2-1. F7XIHXN Hystrix duthiei (Stapf) Bor
subsp. longearistata (Hack.) Baden, Fred. et
Seberg A RFt

BELd R ER o LK TGS B DA
NEFFA3 2012466 A 18 HIZBIEF Db D%
B L, BEARZER L7 (Fig. 6), Sl S
hib Ok, B/ NMED G 72 2 #IVRRRTE
FRHdZEND—RLILEZATY LXE
Ebmus R0~ 7€ 7@ Brachypodium (&
BTV 223 (Fig. 6A) . BIEIAHIVVERK & 72
0. I ETE 2/ MENDL R D RTHD
M FAe > T = (Fig. 6B), F1=ldi@go A U
% /72 %) Hystrix japonica (Hack.) Ohwi IS
BIZEHET 205, SEHG LI b DT O

KE :EILR 7 e SHE 17) 51

LRI LI & ORKENEAET D,
BIRUTHY Smm &RV, /MR 1 &R 2 (A
DL Z LMV (Fig. 6B) 7o & ORI A RS L.
ARGVEUE L FIE Ule, AROBWET TE Lk
sl R b OO KMIES(2001)
RNH (2001) A/ NRFTHTOAET 28HE LT
W5, BILTRHAEmEEARIZ X, £ O
PIEARTHD | HOHRENWEEINTEY
(TOYA56633) , AFRIZE==/ AXBRY~
N DTV IROBEATC G ADIER & FE S
Na3L0IEFEEN TR oT, SEIDTEHE
HBENTIL2 EEFTHOBEMTH B EEX LN
%, BAIAA ARV ObREDE D2
TRU T VAR bl D ZIRROMKEE S
ThY ., BAKEOEBTNBESN-. AN
FEE N CIEAEHRE 2 S W AT D H D
DRREN TR 1982), TRETL Y BT
— &7 w2 2000] L2007 £ 8 A DKE
ENREAL Yy RF—4% Y 2 F TR #
bRTWeW), FEFRRO L Y K7 —4
7y VT EBR ERSRR LY v K7 —4
7y 7 iRt E RS 2001) THERSEAR 1
I (CR+EN fHY) L SN TWEDEIZLHE!
RBFRTY AT vy FENRTHS, ELD
VTS CIIA N OV 1987)  f@FE I (04
i 2003) . HrELE R 1981) B L R EFR
(AFIED 19D ITFLERH Y BRIV Y ’
F—=F Ty 7T Ta)NRHL Y KU X
b 2010 (http://www.pref.ishikawa.lg,jp/sizen/
reddata/rdb_2010/documents/hyouSkai.pdf : 2013
2 0 10 B) THERBYGIER(NT fHH) & LT
Y o T 5, [E RO DB TN D
HEMEAM(L Yy FTF—F T v 7 LRF
2012) ] TIEED #b TOZRWAS, BREIE T
72U b QOB O e RN T A EIERE S 4
TG N ATH 2 fEET Lovien 2 & Rofidfk
BLOThTHDIE, WThOAEFHGE
B DR TH 0 AN EORTREME S B
DR EmD, AN ERRICE RS T
=) — D UEHEBRAE I (NT FHY) 7 > 7 L a1l
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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 1 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.

Bull. Bot, Gard. Toyama No.
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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 from 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 em. 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,
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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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B

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.

THDH LAy,
4MM$'MMm+¢@J%€mk“w
170m, ARANHT, 2012.6.18 (TYM36891).
2-2. BN/ FFEITVYRYT  Carex
arakiana (Ohwi) Ohwi 417> U 27|
LTS OILT 2012457 A 16 AIZ
EYREHSEO/R mrbh ROREES
DLOEMER L, ERAER LT (Fig. 7). &
mmgﬂtﬁwz—ﬁbtk:%\ﬁﬁﬁ%
WZENDZEBHLBE~Y ) RS Carex
filipes Franch. et Sav. var. filipes o4 2 &~
VA5 C. filipes var. kuzakaiensis (M. Kikuchi)

T. Koyama A Z=Y Y RT C rouyana

Franch, (2 < {EL T 725 BE TR A A < Tem
EE/L_ZD DD O BRI H b OO —EEn
- Cu 3 (Fig. 7A) , HE/ANEEIE —iBIC B

ﬁﬁqbwzqunﬁﬁwﬁm%@é(ﬁg7m‘

AL NWIRIZE U5 (Fig. 10 2 & D
FrfamER L, AL RE L, BILR TR
RIRIE7>(2006) A3k U7 & LA ik ©

D 2 T COAF AR E ORI TH
V., FORLFT-ABTHIIRAEIN T
Do Te, AlRlOFiEEIRN 3 EETH o4 EHE
ThH Y, EILTRAWEMHEELII D 5 TIIH D
HLied, SRAMEAHEE LB E LN
J\ T sl o [ A | LR &5 72 B A AR
OHFH T, BHEEROERTEZ#ER L, K
TE I E T O B AKEA 5 JCbEH 5 (2 h0
TORAAMEINZ ST LTEY (L 2005) ., &

LW oD 1T I Tiﬁﬂ%ﬁ%_mm)@ﬁﬂ
((BF) B ARB A=A FE 7 o & — 1992) B L
ONERFIL (7K 2005) 1250803 & 5 43, R AP
DLy FF—587 v 7 (RIFIR B RRETE
i - R 2002)'Cfl| SR (DD FEY) &
LT TWaA [ELEOHEBOBFho
&;éi]‘flsfl*—%(v\/ R —a 7w
2012) ) Tri¥EM R EIR (NT) & L THLD L
BTV, S EHFERIHEETE b D0,
AR e < AFmAL, @A E BIESH
TWAEZEmb, HEEZD7 w7 TORY



March 2013

WomELEEILND,

AEMLEAS - T LT N RITYES A ki Ao
BV 800m, & IIF - K TR, 2012.7.16
(TYM36892).

2-3. TYTEDXY
cucullata (L) Rich. 7 U F}

BT (HARRTHIR) o LT 5T
ERR ZR2Y20124E9 H 24 HIZBES D S
DEMERL (Fig. 8) . EARZMER L7, AFIA
HERTZHOIX, @S 10ecm &/ VT H
PIE~SRINE DK & 7 2 BLOMAZE & ko
RO EIEN B 0 (Fig. 8A) . {LITIRAT
HFETREIK 4om OEFIIHHARIZ DX,
JRSriE 3 B LIBAIRE DB A D % B (Fig. 8B)
R EORHSEMER L, AR E HE L, AR
ALy WA R e 2Ty AV NOTON
A (2002) AAFERGTH CORE A s LT3,
B IR AR AR, 1983 4RI ER S
ENT-AHLEA | HOLBIUESNTED
(TOYA10187) . AN EZENDT HLZF KU
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Bieb.) H. Hara DFEAHNZ [EARE & Al E S 4D
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Gymmnadenia
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TW5, &I OB Ci3om)1 R (R
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VANIZISIT BRERh & U CHll HIT 48 F BT (3L
TR RWERT GRE L) O 3 ST A% T
T3, &AM AR AR &
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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 (Murrtill) 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_=H¥F) (Fig. 1)
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Fig. 2. Cystoagaricus strobilomyces (Murill) Sing

s . R : ol

er (M.Hashiya 12086). Scale bar 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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Hypholoma tuberosum Redhead & Kroeger
(¥4 #) (Fig. 3)
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