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Karyomorphology of Elatostema salvinioides W. T. Wang (Urticaceae)

Tadashi Kanemoto", Toshiaki Shiuchi", Yuanxue Lu®,
Masashi Nakata" and Kaiyun Guan®

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

Abstract: Chromosome observation was conducted on Elatostema salvinioides from two
localities in Yunnan Province, China. The chromosome number was determined to be 2n =
26 for the first time. As the basic number was reported to be x = 13 for the genus
Elatostema, E. salvinioides is considered diploid. The largest chromosome pair had
secondary constrictions at the interstitial region of the long arms. The karyotype formula
was designated as K(2n) = 26 = 14sm + 12st (2SAT), and categorized into the bimodal
type for length.

Key words: chromosome number, Elatostema salvinioides, karyotype, Urticaceae,
Yunnan

According to Lin & Wilmot-Dear (2003), the genus Elatostema J. R. Forst. & G. Forst.
is the second largest genus within Urticaceae. It is found in the tropical and subtropical
regions of Africa, Asia, and Oceania. Out of 300 species recorded so far, Wang & Chen
(1995) recognized 137 species classified in five sections and 20 series in China. They were
distributed mainly in the southwest and south, with the majority occurring in the provinces
of Yunnan, Guangxi, Sichuan, and Guizhou (Wang & Chen 1995).

Wang (1980) described a new species, E. salvinioides, from Yunnan, characterized by
densely attached cataphylls of cordate or triangular shapes and membranaceous nature, and
he added a new series Salvinioida in the section Weddellia. Lin (2008) and Wu et al. (2011)
recognized that E. simplicissimum Q. Lin and E. densistriolatum W.T. Wang & Zeng Y. Wu
were members of the series Salvinioida. Chromosome numbers of the species in the
section Weddellia have been reported as 2n = 20 by Subramanian and Thilagavathy (1988)
and 2n = ca. 52 by Hellmayr et al. (1994) for E. acuminatum (Poir.) Brongon in the series
Acuminata, n = 13 by Sharma (1970) and n = 13 and 2n = 26 by Guha (1977) for E.
cuneatum Wight in the series Crenata, and n = 10 by Guha (1977), 2n = 24 by
Subramanian and Thilagavathy (1988) and n = 26 by Chatterjee et al. (1989) for E.
lineolatum Wight in the series Parva. However, chromosome number of the species in the
series Salvinioida has not yet been reported. During fieldwork in 2010 in the eastern part
of Yunnan Province, two individuals of E. salvinioides were collected. This study
investigated the chromosome number and karyotype of this species.
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Fig. 1. Elatostema salvinioides in habitat. A: Dry season form (Paozhuqing, Mengla County,

Xishuangbanna, alt. 1076m, February 14, 2012). B: Late dry season form (Xiaonanxi, Hekou,
Yao Autonomous County Honghe, alt. 150m, March 3, 2012). Scale bars indicate 1 cm.

L -- 5 1 : .-

Materials and methods

Two individuals of E. salvinioides collected in Xiaonanxi, Hekou Yao Autonomous
County, Honghe, alt. 150 m, and Paozhuqing, Mengla County, Xishuangbanna, alt. 1076 m,
in Yunnan Province were used for the present study (Fig. 1). They were cultivated in pots
in the Kunming Botanical Garden. Somatic chromosomes were observed in the
meristematic cells of the root tips. Fresh 5-mm long root tips were fixed in a 3:1 mixture of
99.5% ethanol and glacial acetic acid for 12 h after pre-treating with 0.002 M 8-
hydroxyquinoline solution for 8 h at 20°C. The root tips were macerated in 1 mol/L
hydrochloric acid at 60°C for 10 sec, and the meristematic tissues cut off from the root tip
were stained with 1% aceto-orcein. Nomenclature of the centromeric position of the
chromosomes followed conventions used by Levan et al. (1964). The chromosome
preparation was made using the squashing method. Voucher specimens were deposited in
TYM as photographs.

Results and discussion
The measurements of the somatic chromosomes at metaphase are shown in Table 1. The
interphase nuclei varied from 5.0 to 7.0 um in diameter and had 7-9 heteropycnotic bodies,
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Table 1. Measurement of somatic metaphase chromosomes of Elatostema salvinioides
(2n=26). Individual numbers were given in order of the length.

Length (um) . .
Armratio Form
Short arm Long arm Total
1 0.5 1.0+1.0 2.5 4.00 st
2 0.5 1.0+1.0 2.5 4.00 st
3 0.6 1.4 2.0 2.33 sm
4 0.4 1.6 2.0 4.00 st
5 0.5 1.4 1.9 2.80 sm
6 04 1.5 1.9 3.75 st
7 0.3 1.4 1.7 4.67 st
8 0.4 1.1 1.5 2.75 sm
9 0.4 1.1 1.5 2.75 sm
10 0.4 1.1 1.5 2.75 sm
11 0.4 1.2 1.6 3.00 st
12 0.3 0.9 1.2 3.00 sm
13 0.5 1.0 1.5 2.00 sm
14 0.4 1.0 1.4 2.50 sm
15 0.3 1.1 1.4 3.67 st
16 0.3 1.1 1.4 3.67 st
17 0.3 1.1 1.4 3.67 st
18 0.3 1.1 1.4 3.67 st
19 0.4 0.9 1.3 225 sm
20 0.4 0.9 1.3 2.25 sm
21 0.3 1.0 1.3 3.33 sm
22 0.3 1.0 1.3 3.33 st
23 0.3 0.9 1.2 3.00 st
24 0.3 0.8 1.1 2.67 sm
25 0.3 0.8 1.1 2.67 sm
26 0.3 0.8 1.1 2.67 sm
Total 40.0

"Levan et al. (1964)

which varied in size from 0.2 to 1.0 pm at the major axis (Fig. 2A). Thus, the interphase
nucleus was considered to be of the simple chromocenter type (Tanaka 1971). At mitotic
prophase, the condensed chromatin was observed in the proximal regions of both arms and
interstitial region of the long arms of the largest chromosomes (Fig. 2B). Thus, the
karyomorphology of the prophase chromosomes was regarded to be of the proximal type
(Tanaka 1977). The chromosome number 2n = 26 was determined (Fig. 2C).

This is the first report of chromosome number for this species. Chromosome numbers of
the species in Elatostema have been reported as follows: 2n = 16 for E. suzukii Yamaz. by
Yamashiro et al. (2000) and 2n = 26 by Kanemoto & Yokota (1997), 2n = 26 for E.
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Fig. 2. Somatic chromosomes of Elatostema salvinioides (2n = 26). A: Interphase nucleus. B:
Prophase. C: Metaphase. D: Individual chromosomes arranged in pairs and according to their
lengths. Scale bars indicate 3 um (A—C) and 1 pm (D). Arrows and arrowheads indicate
centromeric positions and secondary constrictions, respectively.
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oshimense (Hatus.) Yamaz, E. platyphyllum Wedd. and E. yonakuniense Hatus. from
Ryukyu Islands, by Kanemoto & Yokota (1997), 2n = 26 for E. obtusum Wedd. var
trilobulatum (Hayata) W. T. Wang by Kanemoto (2002) from Taiwan. They estimated the
basic chromosome number of the genus Elatostema to be x = 13, and the above-mentioned
taxa were considered to be diploids. Elatostema salvinioides is an additional example of
diploid species.

Among the 2n = 26 chromosomes, two chromosomes, which had secondary constriction
at the interstitial region of the long arm, were conspicuously large, and the other 24
chromosomes gradually varied in length from 1.2 to 2.0 um (Fig. 2D and E); thus, the
karyotype of this species is categorized into the bimodal type (Tanaka 1980). Among the
26 chromosomes, 12 chromosomes had centromeres at sutelocentric position, and 14
chromosomes at submedian position (Fig. 2D). Thus, the karyotype formula was
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designated as K(2n) =26 = 14sm + 12st (2SAT).

A pair of the largest chromosomes was clearly distinguishable from the remaining 24
chromosomes because it had secondary constrictions. Such remarkable chromosomes were
also reported in E. oshimense and E. yonakuniense (Kanemoto 1997), and in E. obtusum
var. trilobulatum (Kanemoto 2002). Elatostema oshimense, E. yonakuniense, and E.
obtusum var. trilobulatum are endemic to Amami-oshima, Yonakuni-jima in Ryukyu Isl.
and Taiwan, respectively (Hatusima 1967, 1975, Yamazaki 1972, Wang & Chen 1995), and
E. salvinioides is distributed in south China, Laos, Myanmar, and Thailand (Lin 2008).
Although these four taxa are geographically isolated from each other, they share the
karyomorphological similarity of having a pair of largest chromosomes with secondary
constriction.

This study was financially supported by 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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Molecular phylogenetic position of Omphalotus japonicus growing on
dead trees of Quercus serrata in the Hokuriku District, Central Japan

Taiga Kasuya', Makoto Hashiya” & Kentaro Hosaka®’

Y Department of Environmental Risk and Crisis Management,
Faculty of Risk and Crisis Management, Chiba Institute of Science,
3 Shiomi-cho, Choshi, Chiba 288-0025, Japan
? Botanic Gardens of Toyama,
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% Department of Botany, National Museum of Nature and Science,
4-1-1 Amakubo, Tsukuba, Ibaraki 305-0005, Japan

Abstract: Recently, fructification of a poisonous fungus, Omphalotus japonicus, has
increased on the dead trees of Quercus serrata in warm-temperate areas of the Hokuriku
District, Central Japan. Pileus of O. japonicus growing on Q. serrata is almost white to pale
brown (“Quercus-type”) whereas those on Fagus crenata is orange brown to dark purplish
brown (“Fagus-type”). To reveal the phylogenetic position of “Quercus-type” of O.
Japonicus, molecular phylogenetic analyses of the fungus were conducted. By maximum
parsimony analyses of the nuclear ribosomal DNA internal transcribed spacer (rDNA ITS)
region and the nuclear large subunit (LSU) rDNA, materials of “Quercus-type” and
“Fagus-type” of O. japonicus were placed within the same well-supported clade. The
present analyses revealed that “Quercus-type” and “Fagus-type” of O. japonicus are
monophyletic, identical taxon. In addition, the relationship between the recent expansion of
the mass mortality of oak trees along the Japan Sea and the fructification of “Quercus-type”
of the present fungus is discussed.

Key words: Fagus, Ishikawa Prefecture, molecular phylogeny, Omphalotaceae,
poisonous fungi, Quercus, Toyama Prefecture
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Kirchm. & O.K. Mill.i%, fH¥EM 7 %7 H
YxIAZ R XA L TBICETHEDOZT
b, ARIFNMELFOAHREDOIT, +
FEOEEPEMEOZITHL A F 7
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Maxim. D RNZ AT H 08, aF 7K
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DOFFE LT “=F7 I8 (“Quercus-type”)
EIES] MELSFRELTND E W) (BRE R
sE, IMATHEMOKER M3, =27 780
FHEDHNRIT e T Z /5 Pleurotus ostreatus
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AN MATEYTRT, O OFk, =770
SEAEARER L 2012 46 10 H 18 H., IS K ER
4 Kasuya B763 (TNS) ; & 1R ELHFE,
2T ONFEARE 20124510 H 19 B, 2
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Fig. 1. “Quercus-type” basidiomata of Omphalotus japonicus growing on decayed woods of Quercus
serrata. A—B: Pileal surface (A) and lamellae (B) of Kasuya B763 (TNS). C-D: Pileal surface (C) and
lamellae (D) of Kasuya B816 (TNS).

Table 1. Sequence data newly generated for the present study and associated GenBank accession

numbers.
Collecti Accession No.
Species Locality Herbarium 01\?3 on
) ITS LSU

Omphalotus Japan, Ishikawa Pref., Kasuya
" 5 icus Komatsu City, TNS B763 KJ395100 KJ395103
Jap Yoshitake-machi (TNS)

Kasuya
O. japonicus Japan, Toyama Pref, TNS  BS16 KJ395101 KJ395104

Toyama City, Jike

(TNS)

Kasuya
O. japonicus Japan, Toyama Pref, TNS  BS817 KJ395102 KJ395105

Toyama City, Jike

(TNS)
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I F-E4E., Kasuya B816 (TNS) |, Kasuya B817
(TNS),

DNA fiiH, PCRB LV —r =y

FFEAR B D DNA i iX, DMSO /Ny 7
7 —HIRE L7232 VW TiT 72, DNA
X, 77 A7 & -0 CTAB i
Hi1% (Hosaka 2009, Hosaka & Castellano 2008,
FEIR D 2013) Ik o7z, T7ebh, B
PRI AT 14, WIRZEREINZ I DS
JAWNTHEL, CTAB Ny 7 7 —%& 2 7=,
Z D, 65°C T 1HFREIME L, >/ 37E%
EdT A0, Zaailhel VYT INT
Ja—)LD 24 1 DIRGIRZENZ T2, FEHT
IFEBIZ, 6M I VLT MY T LRy T 57—
(Hosaka & Castellano 2008) %12 C DNA %
FiH L7, 79 2L 7 2RI LT DNA
ENESE, =)=V Ry T 7 IR T
Ve U7z, #hitH L7 DNA 1% 100 pl @ TE /X
v 77 —HTCRIFE LT,

PLEIC X 055072 DNA 288 & L PCR
12 & V1% 1DNA {5 1- OERGRE N A~ —
H—(TS) fElEk S L KV 7 == k (LSU)
Ze YR U 72, ITS SRR ORI ZIXITS1f & 1TS4
(Gardes & Bruns 1993) , LSU DO HligZ 1% LROR
& LR5 (Vilgalys & Hester 1990) D7 A ~—
v b EENENHAV, PCR T, FUGk%E
20 ul [1 pl OFEHEL DNA, 1 ul @ ANTP (4 mM) |
1 DK TA~—(8 uM), 0.5 units @ Taq
RV AT —F¥ (Takara) ., 2 pl D MgCl, (25 mM)
2ul @ Bovine Serum Albumin (BSA) ] & L. LA
TORETT 7T ML VITo7- ¢ B,
94°C 3 J3% 1 YA 7 /b BRI, 94°C 35 7,
T ==V 7, 51°C 30 B, K. 72°C 14y
%30 YA 7V BALBE, 72°C 10 3% 1 YA
7,

PCR FEWMIZ 1% 7T 7 v — 24 )L CEKIKE
Byt Nt ARV Nl = A G N i ) BTSN
SRAMREREHC X 0 F b &2, Zhuc kD
LT OBEEA RS S - 854 . PCR (EW %

FA - ALFE# T D 2 F T ORKR XL W IE LY X3 Z 7 ORI E 11

illustra ExoStar (GE Healthcare, UK) % FiV T
# L, Big Dye Terminator v3.1 Cycle Sequencing
Kit(Applied Biosystems Inc., Norwalk, CT,
USA) IZE W BRI/ > TH A L7 ho—2
T REATV, HRRSEPRE LTz, BRI
K0fbniz6 moaIMoY X3 X i
FFd51% \NCBI GenBank | Z %65 L 7= (Table 1),

SREARAT

ABFEZ K0 HFIAF Sz ITS fElk &
LSU D HEFAF (Table 1) {25V T, ATGC Ver.
6 (GENETYX, ) Z W TT7 v 7L %1T
272 WIT, FRAR TR SV T, GenBank
FIZABSR T\ T I RIDY a4 i
T % 3 2 BE OIS (Table 2) /12
T, ENENRGIT 21T T2, ZNHDOT
— %% v ML Muscle v.3.6(Edgar 2004a,
2004b) IRV T T A A FEATVD, EBIC
BioEdit ver. 7.0.1 (Hall 1999) % F\ > CE DfER
ZHMCHRE L, REISUTHIELTZ, £
D%, PAUP* ver. 4.0b10 (Swofford 2002) % H
W TEeHR9YE [with the heuristic search option
(TBR and MULTREES option on), and 1,000
replicates of random addition sequence] (2L ¥V
R AR Uiz, F7o, D wiito
EThEhD /) — RIZHONT, 7—hA Ty
TN 21T > 7= [1,000 BS replicates using the
heuristic search option (TBR and MULTREES
options on), with 10 random addition sequences],
7233, Kirchmair et al. (2004) 33 . OF Capelari et
al. Q01 (ZHSE | SMECITY T3 2 7 LA
BRIZY X% 3 % 5 BHZJET 5 Neonothopanus
nambi (Speg.) R.H. Petersen & Krisai & HV 7=
(Table 2).,

BREER
¥ tDNA E{s1-0 ITS 83 L OV LSU %
DT RMfRATICEE S & R a Z b afuls
& L7232 7 BERO R AR LT
FE, AR EFLREO IR a4
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AF525074 Neonothopanus nambi (outgroup)

a4 AY313279 Omphalotus olivascens
AY313281 Omphalotus olivascens
AY 313280 Omphalotus olivascens

AY 313283 Omphalotus subilludens
0 !AY313285 Omphalotus subilludens

| AY313282 Omphalotus subilludens
AY 313276 Omphalotus olearius

83
AY 313278 Omphalotus olearius
68 AY313277 Omphalotus olearius

‘ KJ395100 Omphalotus japonicus " Quercus-type”

—— AY534113 Omphalotus japonicus

100
AB301601 Omphalotus japonicus

KJ395101 Omphalotus japonicus “Quercus-type”

K IBOEAND M bt fananicns WDLama o et

NWIII T Ue WITIDNaIoii 3 japoinicis  wiieiclis-type

AY 313286 Omphalotus japonicus
AF525068 Omphalotus japonicus “Fagus-type"
AF525067 Omphalotus japonicus “Fagus-type”

—
2 changes

Fig. 2. A parsimonious tree of Omphalotus japonicus including “Quercus-type” (bold-faced) derived
from maximum parsimony analysis based on the nuclear rDNA ITS region. Numbers along branches
are nodal supports (parsimony bootstrap values).

AF042577 Neonothopanus nambi (outgroup)
86— — EU365662 Omphalotus nidiformis

| AF042621 Omphalotus nidiformis

AF098404 Omphalotusilludens
{ AF042010 Omphalotus olearius

AF261325 Omphalotus olivascens

DQ470816 Omphalotus olearius
AF042008 Omphalotus japonicus

K.1205103 Omphalotus iaponicus “Quercus-tyna’™
KW J385103 Omphalotus japonicus " Quercus-tyne

KJ395104 Omphalotus japonicus “Quercus-type”
KJ395105 Omphalotus japonicus “Quercus-type”

—

100

—
0.5 changes
Fig. 3. One of 48 parsimonious trees of Omphalotus japonicus including “Quercus-type” (bold-faced)
derived from maximum parsimony analysis based on the nuclear LSU rDNA. Numbers along branches
are nodal supports (parsimony bootstrap values).
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xRy %3 # 4 (ITS: AF525067, AF
525068; LSU: AF135172) L[Rl—D 7 L— K%
R L, BoREEEAZ 2T Z ERHLNE 5
7= (Figs. 2-3), Flz, ZbD 7 L— N3
EifED T — M A N v TR RS
7= (Figs.2-3), 2O X9, 2+ 7ML 7
WY Xa 2 THEAHTHY . 7 L— W
TOBGIZERBIEE A LR, BB -
PR b A TR EEZ BD, L
T2moC, aFFRETFRIOY X3 274
THRBOE, FEAERBTE, FEAERE RO LR
WCEENDH DL OO, ZFEHINCENS, 5358
FHNIER—FEE U CRRakd 5 2 L 3L T
bHEEZD,

WA, EILR, KR, BEURICR T A7
FHLL T OBERENC BN T, A 2 s
DIFERNTRS T I Y3y
DR LT BIAs ST s (T 2010),
Fio, VX I X ORERRE 2T I
T 52 LT, FEEDERS - FG S
SHNTWD (R 2010), ZIHDZ &b,
VX G H LT TR T OBRANICB TS,
A TROMAREFHTLHZETESELY D
B E Ao Tnb &2 b5, §F
(CUTAE, dbbEH T 213 U & L7z B AHHAIS
HilZBNWT, aF IRBAR(EIZ=2FTT7EIX
7 Q. crispula Blume) DRI 72KEPE (77
BHEIARZZF, @R “FZ R ) 34 LT
BY (FES 1998, A)IEMERFRT; 2010)
D ORI TlE o+ T BEIAR OISR
MLTWD, LIzdi->T, Zhbofigo
FTHLL T OBRRA TlE, Y F 3 2 o1
FRTFTHENOTE LT a7 BEIADILAL
ANIER L, EETDHLITRoT2bDEH
ZHND, 725, dbkEHT CIIEDF T
NOBEFTICE, VR I X7 LREFRICT A 2
Pholiota microspora (Berk.) Sacc. 2L F ¥ 7 4
BT D = T T R AR D SIRE AT HE
AT DL TS R 2013),

TEFS (2001), TFEF(2010) (3 AHERT FRIX

KA - ALl )7 0 = Z ORER LV FAE L2 % 3 2 7 ORI E 13

DOFFHHRFHUZINT, ABIICFRHIAE N
A X T FORERING DY ¥ 3 & i FFEIROFE
EHEZFERL TWD, AR5 Y F 3
2l FFEROFARIZEIC 10 AFENS
11 AFTh o, 7 EOmRFIZBT
DB LD 72 0B BT
WA (FEFS 2001, T 2010), 2D X HIZ,
BERAT & iR & CIERGSREDE T LD |
Y& E X O FERRARN R 5T D
bDOLEEZLND, B, S TRE TR
DY F 2 Z I FEEROCGIZEA L TERD A
LD, BHILI N HIT OV TR
RN R 21TV, W DA 7
Kz S OITHETT 28R & 5,

KEZELDDIZHIY, HFAEMFE
BRIZBR U C T 0T IV T2 BN LR A
TV FEEROFEFRZL, Y & 3 2 7 IZB
D IF M RN T 72T B LR P i e AC
DEO BT eI J OV IMATT MK EER D
BEIFRATALICHIALH L BT D

5| X H#R
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combination for a
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MOFER Y - R Y - AFRARF 2 - REBEH Y - RERIHE Y - B R
BempE— " - LR Y

DogE R AEE T939-2713 & (LR E (L e T AR 42
D e LAY e A s T930-1281 B LR E (LT BRAE IR 2
D B RSP R S ER A R AA 2R T 113-8657 BTN SUR IXARAE 1-1-1

Effect of the wavelength of LED light on the growth of
axillary bud-derived shoots of triploid Lychnis senno

Toshinari Godo", Yuji Okada®”, Amon Kugaguchiz), Yuki Kuroda?, Kai Kobayashiz),
Makoto Hiroi”, Ryuichi Yakuta® & Kazuhiro Fujiwara®

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
? Toyama Central Agricultural High School,
2 Higashi-fukusawa, Toyama 930-1281, Japan
3 Department of Biological & Environmental Engineering,
Graduate School of Agricultural and Life Sciences, The University of Tokyo,
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan

Abstract: Effect of the wavelength of light emitting diode (LED) lighting on the axillary
bud growth of triploid Lychnis senno Siebold et Zucc. was examined using five different
wavelengths with the peak wavelength of 470 nm (blue), 525 nm (green), 590 nm
(orange), 625 nm (red), or white (sharp peak at 460 nm with a broad peak at 560 nm) at 30
pmol m?s”. Node explants were cultured on gellan gum-solidified 1/2MS medium
without plant growth regulators at 25 + 2°C under continuous illumination with LED light
or darkness. For increasing the length of axillary bud-derived shoots, the most effective
illumination condition was red LED lighting, followed by green, orange, darkness, white,
and blue LED lighting. Axillary bud-derived shoots cultured in the dark, or under green,
orange, or red LED lighting showed a spindly growth, but those cultured under blue or
white LED lighting showed a healthy growth with short internodes. Axillary bud-derived
shoots produced larger leaves under red LED lighting, whereas they produced smaller
leaves under orange LED lighting.

Key words: LED, Lychnis senno, triploid, wavelength

RS TRIBANC AT v 2 b O3 < BEIRORRIZIY | BIEMYZII LD &
MBI CIIAMEPEL T LE D2, 2% < OREZAEM D IR BRSO A 72
BROP TR LR EDORBEIEC L > T E2 VTSNS K01t » T, E
JEETN D, 1900 FERISHT DIEWRERES: 7o, BRESAEERICEY . U VAR D
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Fig. 1. Spectral photon flux densities of irradiated light from white, blue, green, orange, and red LEDs at a

photon flux density of 30 pmol m™?s™

U ANAERETEDLZE L RHS, T
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ﬁ%%%mibk%@%ﬁ%#éﬂ%fﬁ
AFEME 2 E S B D700, AR fEEE
DIED TR EFE @@%kioﬁg\
BERRIRE . PREARERF J OSERRE 720 & 2iaT
ENT&ER, T ORRE AR S B E
FO—DOTHDM, JLUEAL TUERHFOH
e L Z DR E CLE T HEE) ORI HONT
e SN TV BEREETH - 72, 1990 AT 7
% LRI DRI A A4 — R (LED)
OFANIEE Y | R Co/MEIR DR
FeOMEW) 155 + Mk =236 1 DA AR~

OFIFFFFEA, FITARAE L OF R LED #H
W Thius K 91272 > T& 7= (Poudel ef al.
2008, Baque ef al. 2010, 2011, Lian et al. 2002,
Moreira da Silva et al. 1997, Shin et al. 2008) , =
DIZ, BRI TR LOF LSO~ 72
WK LED MHESHZAMZAFTTED LX)
W20, TG EMFRICHIAT S Z L3 AThE
(272> CT& 7=, Godo etal.(2011) 1%, B —7 ¥
ENRRe? SHE(AM, Hi, R, fEi,
F&£) © LED & T, 7/%%%0@%%
L FADOKREICRETHOBE DB

WG L, BAEEDIRRRIC uV(i%%

7o Ry & B D RRAZ Bt 72 Rt 03 5
IRBHZEERELTWD, JOESEY D
R RIETHEZA LT HZEICLY,
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FHRRE AR 12 L DS O REFHD 72 5,
M TR B B3 PE /e LI B9 2% LA
M7 — X OEREBWIFRF S LD,

AWFZEL, B — 7 W RN 5 5 FE (B (A,
B, R, kA, ) O LED & VT,
=fERtE Ly U OREERE Y 2 — OARIC
FAETHOW R DB DN THET D,

MHRBLUAEE

RN IE, TR R FRE E RN
12MS (Murashige & Skoog 1962) 11 CHE(
B L QWD =15kt v 7 v (Lychnis senno
Siebold et Zucc.) MS ZFED/ MR % AV =,
IEIEDN SR S 1 em O 209 L, 32 T)
BrU7Zb D&M & Lz, Bk, /M
RO EERE L [FRED S D% AV, pH % 5.8
IZHEE L=, A— 7 L—7 CIRHE LT,
EAE9 em D v — LITEEH A 50 ml §50450 1
L1 —LH7=0 10 HOSME A 2B R L
770 JEIT A2 LED (460 nm DIEAHNZ 560 nm (2
M — 7 36 5) . H LED (470 nm) |
ok ta LED (525 nm) . #8£2 LED (590 nm) , 5 &
URE LED (625 nm) @ 5 fiH0 LED % >
THRE L7= (Fig. 1), oS iE, X ToR
BRIXIZHUNT 30 pmol m?s™ & L, 24 Ko
IR & L, BERIRX 2542°C & LT,

A LED X OREHEN Y ) DY a— MREICKTTEE 17

FEBRIL 4 SAEATV, B 3 EMRICEHIL -
S°—H % Fisher’s PLSD JEIZ L W BE L=,

RBRPIUBER

B 3 S OMEFHEEY =2 — FOE X1,
Rh, fkth, e, KR, H6. B LED i
FXONEIZE L b EVIRE LED X T
37.5 mm, # bV A G LED BEHX C16.1 mm
TdH-o7=(Table 1), F72. 5 1 HOEREIT,
R HEWER LED BKFHX TS50 mm, ikbE
WIFRIX T 17.1 mm T -7z (Table 1, Fig. 2),
Rt 2 U EEERIC, YT (L et
al. 2013), 71 b L -v @280 FE (Cybularz-Urban
et al. 2007) ., = & X JBAEfE (Baque et al.
2011), ¥ 7 (Kim SJ. ef al. 2004). 7 K
(Poudel et al. 2008) 7¢ &% < DREMIZINT
IR LED ORREN Y = — MR 24
D ENHEZINTWAS,

REOLN, hkfa, f8fh, JRf LED PRI Tl
REEH Y = — MR T AN A LI
DIZxE L, Bfads L OV LED B XTI
MREE Y, AR Y 2 — FORREN
Bl sz (Fig. 2,3), 7ed, AEAITRO L
NP6 00, v a— hOEDKEITH
£ LED X CiH A<, 1.1 mm Th-o7c
(Table 1),

Table 1. Effect of the wavelength of LED light on the growth of axillary bud-derived shoots of triploid

Lychnis senno.
LED Wavelength  Shoot length F‘rsﬁe":;f;mde Sl;‘l’;’;ztt::’ Number of  Leaf length Leaf width
color (nm) (mm) (mm) (mm) nodes per shoot (mm) (mm)
White (460, 560)* 16.1+3.9¢ 5.0+2.6b 1.1+£0.3a 2.6+0.4a 8.4+1.3abc 2.5+0.3ab
Blue 470 18.5+2.4¢ 8.8+1.0ab 0.9£0.1a 2.2+0.3ab 10.7+1.8a 2.3+0.6ab
Green 525 33.1+8.0ab 13.5+5.7ab 0.9+0.2a 2.840.3a 9.4+2.6ab 2.4+0.9ab
Orange 590 30.0+2.6ab 10.8+2.7ab 0.9+0.1a 3.1+0.3a 6.4+1.6bc 1.8+0.5bc
Red 625 37.5£5.0a 13.8+2.3ab 0.8+0.2a 3.0+0.4a 10.0+1.1ab 3.2+£0.3a
Darkness - 25.5+2.5bc 17.1£7.5a 0.8+0.2a 1.5+0.6b 5.3+£0.8¢ 0.9+0.1c

Data were recorded after 3 weeks of culture.

Values represent the mean + SD. Different letters among the means in the same column indicate significant differences at the p =0.05 level

(Fisher’s PLSD test).
* Sharp peak at 460 nm with a broad peak at 560 nm.
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Fig. 2. Effect of the wavelength of LED light on the growth of axillary bud-derived shoots of triploid
Lychnis senno. Nodes were cultured on 1/2MS medium without plant growth regulators and incubated
at 25 = 2°C under continuous illumination with white (sharp peak at 460 nm with a broad peak at 560
nm), blue (470 nm), green (525 nm), orange (590 nm), and red (625 nm) LEDs at 30 umol m?s” or
darkness. Upper; lighting of LEDs. Middle; 3-week-old cultures. Bar = 3 cm. Lower; axillary
bud-derived shoots after 3 weeks of culture. Bar = 1 cm.
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Fig. 3. Effect of the wavelength of LED light on shoot length and first internode length of axillary
bud-derived shoots of triploid Lychnis senno.
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Fig. 4. Effect of the wavelength of LED light on leaf size of axillary bud-derived shoots of triploid

Lychnis senno.

Z UBIEY D Bletilla ochracea TiL, Hak
KOV LED FREHZ L 0 BENA K E <720,
fkta, 8, B X UYRE LED BREHC X v 3E5hE
DPNEL 2% EHE SN T %28 (Godo et al.
2011) , =fE5EE 7 U OMEFRRY 22— R D
HEORE SIE, WESMEEERS & 7R LED
HR X Tl b K& < B LED MUK T
/NS 7= (Table 1, Fig. 4), ZO XK Hiz, H
72 DI RHR DI D HEW) O OGS A
ks TRAESTNA,

AWFFEDFRERING . = E Y/ T TlEA
& LED M T CHEET D LR bR 2
— IO ND EEZBND, L, Hfk
BEARIC KD ZAT O e i, HifA R W
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IR TEERDER LA ND Z LIT K
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5| AR
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Identification of dwarf bamboos growing in Tateyama Mountains,
Toyama Pref., and species composition of plant communities
with dwarf bamboos in the area

Kazuomi Takahashi & Megumi Yoshida

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

Abstract: The taxonomic entities of dwarf bamboos (Sasa spp.) and the species
compositions of plant communities with dwarf bamboos were investigated in the
Tateyama Mountains, Toyama Prefecture, central Japan in 2013. Three species in Sasa
sect. Sasa (S. yahikoensis, S. palmata, and S. senanensis) and two species in sect.
Macrochlamys (S. kurilensis and S. spiculosa) were identified. The dwarf bamboos occur
throughout this region, forming colonies in Fagus crenata forests, Cryptomeria japonica
forests, open woodlands of Abies mariesii, and around bogs and Pinus pumila
communities. The highest elevation of the habitats was 2,694 m. There were no clear
trends in the occurrence of these species along the altitudinal gradient, although the
specimens of S. yahikoensis were collected only below 1,100 m. The species in sect. Sasa
and S. kurilensis occurred in sympatry, often accompanied with their putative hybrid
species S. spiculosa. At Murodo-daira (2,450 m), relatively large colonies of S. spiculosa
were observed without the parental species. Because of the difficulties in identification of
vegetative organs by gross morphology, introgressants may be included in the specimens
identified here as S. kurilensis or the species in sect. Sasa. Further studies, therefore, using
foliage leaf micromorphology or molecular methods are necessary.

Key words: hybrids, Sasa, species composition, Tateyama Mountains
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EFEA A 2013.8.26
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FAAEH A
TRAEE #HH - mAE
T (m) 2,422°
AR (mXm) 2X2
Jir

feE A SZHH Hh
KA @ (cm) 34
BARSE HEBER (%) 90
HARE &S (em) 24

L NI &S D) 30
4 D-S
AR

BRIV R 5-5
FF PP 1-1
A +
SN AYY +

< LN AT +

2013.9.4

HARE
RRIP~wFx K
FxH
Hoagz
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av ALy
I~ TR xRV
I/
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Tauvau g
ATAFay
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SO ZaVrS=
IRV
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i e e o S NN
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I~ TXR XY VY
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PEXOFBAM 6-6 12, 77y M1 O
PREZR TS, 70y b2 OMREEE 8 IC
AT, Yy M TE BT aRI—R 1)
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6. IT7VUHHOEBEL RIPwR2AREE (T 1 v k)T 2.
P72k Z—kNo. XN 1 2 3 4
RA4EA R 2013.9.4 2013.9.4 2013.9.4 2013.9.4 2013.9.4
REE HHoEE HH-ES SH-as SHess HFH-E6
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7. BEFRA K (T0 oy b DB DHRRE.
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IRXAAY +
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TH IS + + + +

ey ¥ + + + +

St ades + + + +
a3 ay A + + + +
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P& LT AENTIEEF U5 GRA
5 No. 1) OV Y& F~ VI [EEET
IEL7(F 3), AR X H1Z, FRbE» IR
%@mmﬁﬁﬂ_i§$MLt%v%$#%
WEB L, Fr~VHIETRIcR om0
AT LW e, REEORIENR H D DD,
Dia &b AR 2T o~ I IHREE & R D
MO EFHIZIXHBLL 2K 5 Th D,
FHHIED(2002) (XA 7 U L (5 [RlD
FRAHS No.19 7' > 2D b F~ %
FHEwE L, —FH, HFHQ0)IE 227V
TTHLOD < v~ 3 ZREH ) (4[RO No.19 7’1
k LIZARY) T2 P~V HE2508k LT D,
Ala], RS No. 19 D7 ey k1 & 2 TH
XN T ISP E R L, —H0
FREEDSIRHEIR 20T 2 SdTF o~ di & 4
WTHb00, FEEMELS, HEL Fimrmfliko
HARRLENNENIINZ & D Z ZTiEF~F
P& EE LT (3% 2 OFEARE S 130904-1 &
130904-2), ZAUZ & H7aw, FHAHS No. 19
7a oy b1 ORARRKEIZOWT S FillR
H 2010) DA 2 ¥~ & F~< Tzt
7= (& 5),

ZDO X5, INHEREIC KD RIENEE LW
#%Efi\ﬁiﬁﬁwﬁzﬁﬁﬁﬁﬁé&
—ARINETIC LT Bbhs, 4l



February 2015

DOFETIEL, FIRERGAT CIIMEAR LB LIE
ez W4 Lz, REt e RRlC Lz, 7272
L. AR No.27 GR 7) @ &L 512, Al UIXH|
\CEBORENITFT 2560 H 50T, [FE
FHOEARZBES 5513 & < RAid 2 242
Db, 2B, SEIIKERE OINTHED
FRZFEASWTIREZAT S T2720, 25k D
fEED 5 BB U VOB R &
HZ TR LB THD, thoTF
EEHA LT~V —F <P HofE
Hr & RIEEOMNLL, HETORRE DA
7200 T < | AR EEE By OMFT A
DHETHEBTHD,

5| FAX#R

/RRERR. 2011, BARPEX T HICH T HHEE
MEFE S FRE ORI TR & OINE. Bdbh
WIRIFSE 16: 1-15.

IINRER S < ALRSR 7. 2013 4 X R 7 B U
(A 2FL - 2 diRY O R T
~ IO AIRO FHRE. AEIFSE
MEqE 88:251-257.

/NE R (). 2002, BRESZE®E) & N2l AR
— AT = U v TS E .
148pp. = L.

Bl BE - BEE R 1976, STILJE OREE.
HEEN AR R E DS F LA
NRE S (F), A0 L E N S
LSS X AT AT, pp. 110-221.
B LR

FHAERS. 1991, A RFBHE) O imix A HERL TN
P & FERT. AT 15: 37-45.

KH G4 - /NEE— - BIFERE 1983, &L
TS, 430pp. B30, B I

KHIEAN. 2012, & IR E A IU8E R
Hék 2325 5 #hrhity Hr3Emy.
305pp. & IR

ESARERE 1996, HAX 7 BHEW)XEE. 271pp.
FMFEAR, FOHG.

EEARIERGR). 1971, 7o 0 -7 T HE

[t o VAL IOk 37

Wt 1. 351pp. B ENE, B

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

L. 2002, SZIUEREERE YD B AEY O
WEORBMEG. &R RAE) AT TE
& 7:9-15.

L - RIS - AR 2010, &L
VLPEER D “IRMARIR TEE 542 9 el
W& = DEFREE. & LR A E
JeHR T 15:23-29.

LR GAR) . 1978. 85 2 [A1 A ARERBE R 2 LA
BRI AR . 326pp. B
HLIR.

EILG (). 1988a. 5 3 [A1 A ARBRETOR LA
AA AR AR 194pp. &L
LR (W) . 1988b. 5 3 [m] FI ARBRET IR AL

AHAL R ERERE T R A E GBI
A - IBREAD) B BREDT (W), AR
DOEZLREREE DAk S - A

JIUR: « f& IR, pp. 1-292. BREEIT.

U () . 1999. ST LM X B 2 ARk
TR 232pp. & LR

B Ut - e PR - AR 1983, dbimE
T oA R, 36pp. MEERERIG AL
B3,

Triplett, J. K., Clark, L. G., Fisher, A. E. & Wen, J.
2014.  Independent

events preceded speciation in the temperate

allopolyploidization

and tropical woody bamboos. New
Phytologist 204: 66-73.

W 221961, YRR SRR
REERIRTTE. THDE KA A
FFE 11: 1-35

D <7 2009. 3L IS D Rk
YRR OFBRERRORHE — 7 v ik, ¥
TYX A RRERE S BREICONT



38 Bull. Bot. Gard. Toyama No. 20

—. & L a7 R 14: 1-13. SR OMEE HAEYIFE 1999-2000. 36pp.
FHD <. 2010, SZLHBEIZ I 2 FEERE IR v &2 —,

WIRERE DR DR (). & 1R FHHO A U FHZ. 2008, & ILRARERT

TR 15: 1-16. DAEMIREE O 3002 k. B LR JupE

HHD A - @G« IEREL. 2002, 7L PRI RS 13: 1-14.



Bull. Bot. Gard. Toyama 20: 39—46 (2015)
LR P S R T SR

R EARMER O (& 1LIRAGTH ) OFRMAEA
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FINRPRAEYE  T939-2713 FILRE LNy _EEm 42

Forest vegetation of the Ranjo-no-mori, Tonami City, Toyama prefecture

Toshiyuki Yamashita

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

Abstract: Species compositions of 23 stands of the Ranjo-no-mori forest, Tonami city,
Toyama Prefecture were investigated. The 23 stands were divided into two groups
according to the species composition: one with ravine forest elements typically found in
the Japanese cedar (Cryptomeria japonica) afforestation, and the other with elements of
secondary oak forests (Quercus serrata, Q. crispula, etc.) in the ridges or slopes. The
Cryptomeria japonica afforestation in Ranjo-no-mori was recognised as the Torreyo
radicantis-Zelkovetum serratae or Polysticho-Pterocaryetum community by the presence
of plants including Polystichum tripteron and P. retrosopaleaceum. The secondary forests
dominated by Quercus spp. were identified as the community of Pruno
pilosae-Quercetum serratae by the presence of plants including Rhododendron lagopus

var. niphophilum, Cerasus incisa var. kinkiensis, and Mitchella undulata.

Key words: afforestation, secondary forest, species composition, succession
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LB AR R AT SRR S

BILRT v 78k (18)

KRIFFEMN -

IR PR T 939-2713

& IR SRAE ) A D 2R RS =

B R R L T AR 42

Materials for the Flora of Toyama (18)

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: Five taxa are newly recorded as members of the flora of Toyama Prefecture.
They are Schoenoplectiella mucronata var. ishizawae, Stellaria uliginosa var. uliginosa,
Alnus trabeculosa, Galium divaricatum, and Cynanchum wilfordii. Moreover, additional
localities in Toyama Prefecture are reported for seven taxa: Pyrrosia hastata, Lindera

triloba, Amitostigma kinoshitae,

Trollius  hondoensis,

Bistorta suffulta, Celastrus

stephanotifolius, and Rhododendron semibarbatum, which have been known from only a
few localities. All specimens cited in this paper are preserved in the herbaria of Botanic
Gardens of Toyama (TYM) and Toyama Science Museum (TOYA).

Key words: flora, new localities, new records, Toyama, vascular plants
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DIHEIEDBENDH DI EEM (L Yy R T —
277 ERF 2012) ] (F L 2012) (21X
D BT BITORVD, FRFERARFEDIEND
ABEHITS GRS N 1 BTOHATH Y |
FEAEREBR LT VR THD Z D, &
LR 7 =) —ofapdfati 17 > 7 (CR
+ENAHE) 1T D OB Y THDH EEZ B
5, 72, AR S AT HUIIREED
HARBREE R B HUIEN TH 0 | FEAROEREUL IR
B OFF A 215 i T o 72,
REVEEA - &L RITRS R AR
BEARA N 160m, KJFEF&BH, 2013.6.23
(TYM42472) .
-4 aAAYIXNILYTS
divaricatum Pourr. ex Lam. 7 1 1B}
KT EERCARIFAY 2013 45 6 A 4 HIZE
16 FEFETOL DL L, EATER LT
(Fig. 4), ZIUTHIEOIEN 6~8 K45

Galium

KEM : FLR7 e &6 (18) 49

MRCIIERDY =LY T G spurium L. var.
echinospermon (Wallr.) Hayek <°FMfdd < -
NAZZ G. tricornutum Dandy &Pl TN =3
(Fig. A) . {EFRDEOEHTO, BRI 72 <
B 0.5~0.7mm &/VHTH 5 (Fig. 4B), #E
VA TR S 4~10mm, & 0.5~1.5mm T
% (Fig. 4A) 72 £ DR#{#73, Ehrendorfer (1976)
R ED G divaricatum OFFEGEIAR & L < —%
THZEND, ARRERIE Lz, &R0
FEESCE TR E I X2 A Y T
L7 T LRE SIVIAEARITIR S TR b7,
YA T BOEARPICHATE L [FE S D
LRS- T, AfETa—r v /N
oS 2 —4FE T, BARTHEEL(1992)
DHZIIEND B A YT AT T DL4RTTIRHE
i L CLCk, B ERSOTZER (REAHEN
2010), A (AR 2012) 72 £ B A
HAHN, BILREARIE S350 & Z AR
PRI DR, AEE LR TR S-S
AL, ERIAIC T & T AR B O I
EC. K 20m (DT AT 7 hEar sl
— NORRRERSFNCH A A AR ) 1B T
RIEX, BEATVaF U REL EHIZ 100 H
EULEREEFE L TCWDDEMER L, AR
HIIARATH B 25, R e fe T 1 23Rk
ENTBITCTHDH Z Lnh, ERRIFCREF23
BRI S>TURALEAREEDLE Z b5,
AIFIUZEA - KT R RREILZ > KB
20m, KJFFERA, 2013.6.4 (TYM42473) .
1-5. a4 < Cynanchum wilfordii
(Maxim.) Hook. f. ¥ = 7527 h U
201348 H 25 FIUZE LT (IHARAFT Hy
1) TIT - TG S E BRSBTS
BOAEERNFHER, RSB ORNGHT2
REOOWTRKEZREL, FEAZIER LT
(Fig. 5), ZHUIREDA 7~ C. caudatum
(Miq.) Maxim. &L T 23, PR
< BNEBHSIE (Fig, 5A) . HER_E I OHEES
SHFAEE. RWITRFH LY B TEmn
(Fig. 5B) 72 L ORHE A MR L, AFEERIE L
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7o & LR AR R L TR AR L
& LR NPEDAFE & [FIE S U7 AEAI i
STV o7y, & IR AR RO A
A DFEAR T R—F 2L, AREFRIESND
1999 A\ Z AR ) T HE (R - 2 RTE)
THEEE SN RERF OEAR 2 11 (TOYAS8420,
58425) & 1982 T4 A &[] UE LR
(FRDER - FAFTPEANEIR) CEEE S7-BRTE
HOREAR 1 4. (TOYA34762) H3E& £ TV,
AR C R SIS TR ERE IF B O
BB R, Im X 3m OFPHIZ 5 BRI A
XTURANT A Av, EXRE LA
B LTz, ARETENTIEAM, UERS X
OIUNORERE 1600m LU T OMERIZAT 5
(Yamazaki 1993a), [BRIEE L > K7 —X U R
R CIEEY EF ST, ERERFIR
WL > BT =47 7 Tl B I CEIRT IR
MLy K7 —27 7 8GETIHREZERS 2011)
THEE (EX FHY) & Sb7e 8 I3HRTY A
F7Yy7INTWD, BILEOITER CIIse
TOR TR & 503 f@FH I FEFHEIR 2004)
CHEPRSEIE T (VU F24) . AR TR R
L KU A 2010] ) CHEERREHE (NT
) & LT T, BRI E
TEBENMLIL TR T27202 &R
DOIEBDBZEND D8 LAY (L KT —
277 ER0FE 2012) ] (E LR 2012) 1Zi13HL
D EF STV, FESERAFTED BN
A B M4 AR ST 3T S AEATE AN B
DRI TD 2 HET DR TH D Z &, Wi &
{4 BIRER ST AT A L Lod 0
B CTH Y AFRBES X OEEREE It
DTROLNTNWDZ b, BRI T =
U — OB TET > 7 (VU ) 1249
DONEZHETHDHEEZLND,

AEMEAS - E LR [EE 360 BRI
BBV 250m, RN EF, 2013.8.25(TYM
42474).

2. EBWRWESER

No. 20

2-1. A JAESZH Pyrosia hastata (Houtt.)
Ching 774K TF

B TR (IH AT g o Lk o
AR EA 20134510 A 17 BICHE ki
EELTHDHLOEFAL, [FF10 A 27 H
\CAEEE R MR (Fig. 6A) . FEARZAERL L 72
(Fig. 6B), A RIS N/ DX, HENEE
THEEIEE OO RRENEAE L, FEH2 3
~5 WL TIEIR L2 D7 EOFHB AR L
K@&Hmht@gﬁmoﬁﬁiﬁg (L1 U
Wkl CIESTILETE X ONER O | &t L .
AR OREBHID K540 % & Lo 's T IHAAKS
gD 2 TR DF: 4 ERTAEM E L TET B
NTWDE, BILRNOEARREZIUE S 4T
WD IR S TR A S AR AR & 5 3T
(LIHTC 1980 AFICERE Sz 1 & (TOYA
94457) DA TH D, Fi-. LA (1981) DA
Uﬁ%&ﬁm FERL D AR BN 1, [ 1 R
Mgl \ZHED BT STV 2 IH AR e
PEHIOD 5 BA RO L 132 2 5D 1
FIOAEBEZRT RN T2y hENTREY, %
DOFFHUWEA & LT 1973 4EICERE S UENZ R
FRRERE A R S 72 1 S BI S
TW5, SEIOFERTIRN TOREARZFES 33
B OB THY | EILERREI ST
LN FEMCOABZBMGER TE -2 L L
b, BIMUIA =T NI YR ENnD7e5
SRHEAOHFIZAEFTT HRE e b/ O
ETHY, #IENLHK 2m O I 2 BED
ERDBIE SN, ROERIIEN Ik
ENL MM THHLODORRENT
(Iwatsuki 1995) | [BREEE L > RTF—4 U X 1]
TIXHL D o TR WA, BB RRRD L
vy RTF =47 v 7T ZEHR(ZEHR
2006) <> FABNT CRAEBAT 2002) THEpk (EX 18
W) EENTWDDEIL LR 3T HHFIRTY
ANT v TINTWD, &ILEOITHIR Tk
ETORTHEENH 50, w@H R GEHIR
2004) 35 LOVENIE( TA)IEME L >~ R R
k 2010) ) CHEBEIE [ 485 (CR+EN A1) |
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5z BB, (Mg B IR IR D B2 0 8 5 B A A=
Y GEim) dGTRD ) . REFIR (REFIRE AR
{RFERFZERT - R BF IR 2002) 35 KOS I (CBris
I 2001) CHEBAIR (VU F124) & LT
OILTWD EILROHIEOIBEND & 5B
EAEY(Ly RF—H27 o7 LRFE2012)] T
W E TR OAEF N KEIZ L bz
EHETE ST I AT DN BTV
ST Z EMBIEHRAL (DD YY) & ST
LM, ZORbhizEEZ SNEATIITS
EAEBEHEE LG Th Y, BFERHEH
Motz L LARNE, ABNHERESN
TEAREIL << TN THDZ Enb, Al
SRR L AR E LIRS 7 2 — O
fefl 1 JH (CR+EN FHY) 7 > 7 LT % D
MEBTHDHEEZOLND, 728, AHITE
FEHORBOATREMR B 5720, el
HuZngR Liuy,

AERUEA - & LT, A, 2013.10.27
(TYM42476) .

R : FLER 7 v 7 &k (18) 51

2-2. O EY Lindera triloba (Siebold et
Zucc.) Blume 7 A/ %F}

B LT R PE S (IR Hidsk) oo (k¢
2012929 A 28 HITHE 7Tk R
TR b O AR L, AR L7z (Fig. 7).
SEELNZbDIE, BN 3 RT HATITR
MNIZ B LW FRIRDZ > a7 34 L. obtusiloba
Blume. (ZEITUN 23, BEDRF DSEskI I8
SHCE AT IS <I1EA4 (Fig. 7A) . REFHE
Flem Ll k& FHTH B (Fig. 7B) 7 £ DFFK
EHER L, AREERELEZ, BLRTE [ME
IR RE] A Bl ORI & I FIXTRPT
&B 2 HIVAARPEIVE IR (B & L
R DA D 5 DORME— DR TH -T2 b
DO, FHIWERIIFE SN TV Tehd, &
[BlDFE L« BAERIZ L0 fE ST RIS & AR
WHET D L afEi &, 7ok, gIlume
P ERIUROREA B §% CKH 2007) 121EK
PREPHT A= 38 (B - BT 1) CTEREE S
- AR DOIEA (TOYA15165) 2355l &4 T

Fig. 1. Schoenoplectiella mucronata var. ishizawae collected in Asahi Town, Toyama Prefecture.
A: Plants (TYM42470). Scale indicates 5 cm. B: Section of a culm (Sept. 19, 2013).
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Fig. 2. Stellaria uliginosa var. uliginosa at flowering stage in Toyama City (May 18, 2013).

Fig. 3. Alnus trabeculosa collected in Toyama City (TYM42472). A: Plant. Scale indicates 5
cm. B: Lower surface of the leaf. Scale indicates 1 cm.

No. 20
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Fig. 4. Galium divaricatum collected in Imizu City, Toyama Prefecture (TYM42473). A: Plant.
Scale indicates 1 cm. B: Fruits. Scale indicates 1 mm.

Fig. 5._Cynanchum wilfordii collected in Toyama City (TYM42474). A: Leaf. Scale indicates 1
cm. B: Fruit. Scale indicates 3 cm.

53
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Fig. 6. Pyrrosia hastata found in Toyama City. A: Living plant on the trunk (Oct 27, 2013). B:
Collected leaves (TYM42476). Scale indicates 5 cm.

Fig. 7. Lindera triloba collected in Toyama City (TYM42477). A: Plant. Scale indicates 5 cm.
B: Fruit. Scale indicates 1 cm.
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A

Fig. 8. Amitostigma kinoshitae collected in Asahi Town, Toyama Prefecture. A: Plant
(TYM42478). Scale indicates 1 cm. B: Flowers (June 15, 2013).

Fig. 9. Trollius hondoensis at flowering stage in Toyama City (July 14, 2013).
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Fig. 11. Celastrus stephanotifolius collected in Toyama Prefecture (TYM42480). A: Plant.
Scale indicates 5 cm. B: Lower surface of the leaf. Scale indicates 1 mm.
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Fig. 12. Rhododendron semibarbatum collected in Nanto City, Toyama Prefecture
(TYM42481). A: Lower surface of the leaf. Scale indicates 1 cm. B: Tip of the leaf. Scale

indicates 5 mm.

D0, ZOEARIFIAL DI n X ETHY |
BUEIIRTIE LTI Sz, Al
fess L7 3G XE (LTI IR 00 A SeRfpR i rh
(ZHAF L T2 RN T, A& OZRHIC 1
TEUADE T % Ml U T, AR AN HERLATE
PUE, JWUMIZoAE LT Y (Ohba 2006) . &L
WD B IR TR SR IR (R IR I 2
1999, A 2003) | Iz B (I BB i S e A
MBEMIER 1966) 15 L OVE B R (Fn |
1997) \ZFLERD B D 53 REF R O34 1T IR e
HIZRONTERY, AREELR RS
PEHMIATROD /34T OALFRIZ 24 7= 2 ATREMEDS B
W, MEREEE Ly R —% U 2 R TIEER #
DIVTWRWS, FREMNRRRO L > R —4
7 7 FECI R B (B R B SRBRIE A
B4 2004) THaWSEIE TB(EN 1Y) & ST
WHDEIZLOFH4HRTY A RT v 7S
TW5, BLROEREOL Y K7 =427y
70 [EILEOHER DI ZID B 5B EAY)

(Ly RTF—%7 v 7 0% 2012) ] TIEHELD
R TWRVvR, BILROES . #EFER
PEHIIMER CTX - b DD, MeFEEE MR
W RIS &3, AFERO BRI
Bz ShABRENELT L REELH 5 2
EMD, BILEAD T Y —OHaIRGE 1
(CR+EN #824) 7 > 7 L 5HlEd 5 D23 %24 T

bbLEBEZLND,

RIEILAEAS & LT IELIR. [EhE 360 ok [HIE
BV 250m, R - MK DR, 2012.9.28
(TYM42477) .

2-3. A7 =F K Amitostigma kinoshitae
(Makino) Schltr. 7 > F}

T AR B BTV ChEdss e B O
HECEBLETHN 2010 FITHERS, 2013
6 A 15 HIZBRIET O b O % FEs L AEA
%W@Lt@g@oﬁ@%mént%®
S 10~15cm OFVEDI I, £& 7~
8mm D < 3K LTZIBIR D & DAL E5fE 75 <
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72 EORHS AR L (Fig. 8A, B) . AT & [FE
U7z, ME LR EE ] ClaAtiz T < £

& U7z b CHEET G« BalTH) OFEM &2 281
TWDHH, ZDtk, FEIETHO IRFREA ik
LAEBPHERINTWS (PH FME) ., &I
BEAEEEREAEI I, 1952 41T [& (L e
WiEEl RO ST PEHN CRE SRR 1
OIS TR Y (TOYA21433) . AR
DEENDE T T B Amitostigma PHN L
NN VT RV JE Orchis DFEAR
AT S RIESND HOITEEN TV
Dolz, ARIOFEERITIEAN T 3 f#TH ORE
HTHY, BHETOND TOMERSHI &% 2
HIVD, BIHUIFESHR) 180m (ZALE T 5 iHEK
PN DI -T2 EMTH Y . K S0m. &
K9 20m OEPHICT LT A B A NER
vy, Fravhipll & LI E RN
BENTm, ARIENCIEAMEE, AN
PRI oA L (R, 1982) . MR AUt 42
D EMEY) OFEDERTE FHA D 72 D OREHTE
JFEBIATZR] () BARBAEA DT v ¥
— 1992) THALMEED LAEO 12 BRI
BN H D Z EAVREN TN D, AT [BR
BALy RF—2 U 2 N Gl ITE
(VU #2) & &, #REFRRO L > K7 —
27y 7FETH 12 #HRAETTI AN v
STV D, & IR OIT Bt Clidoa ) 1B O
e 1987) iR (W) H AR A A4 5E
X — 1992) B L OEHE Gk E - #h E 1997)
\ZELER B Y . KRRV Yy R —2 T > 7T
W AR L > KU A K 2010] CHElE
5 T #8 (CR+EN FH) . #ri I I i 2001)
B LORES R (B3I B AR IE T - R EFIR
2002) CHEBESAEE THH (VU fH) & LCTHLY
W TV, MEILROHEO BTN D H %
BAAM (L RTF—27 v 7 L% 2012) ]
TIAEIREIE T 48 (CRHEN FHY4) & LTHib
WTWDR, AEIOMHERS 25D THARM
FE DD TRLNTND Z &S B
BOBNNPKE N EEEETLHE, ZORE

No. 20

Iy chsd L Bbond, vk, AT~
=TI E VR END AREMEN H D720, 7
HZRPEHII AT LU,

AIFMUEEAS © 7)1 BARRH H T, 23R -
¥ F 97, 2013.6.15(TYM42478) .
-4 XN
Nakai F > R77E

BT EE S (10 R AT ) o LAk o
AR ZEA 201347 A 9 HICBAEF O
HLOEFEE U FEET H 14 BICAEE R R
¥ (Fig. 9) . HEARZERL L7, SRR H S
HOE, BILRNOEE L S @I A
AT DRIEBD T ) %2734 T japonicus
Nakai (2 5P TUNZA3, HIWIES I3 5E N
WRY | HERZ 00 (Fig. 9) 72 & OFF#K
AR L, AL RE Lz, AL [ELR
FERIEEN VTR 2 3 RS - K% (1981)
HZ R IR A e (B« & L) Ic 30T
% 1978 F-OMERFINHRE SN TIHY | TR
TNETOELENIZEBIT AME— DI TH
STz, B IR HIE A AT & [F)
TE ST RNPEDREAR TR S AL T enso
T2, T XA OEER T S— IR
ERIE SN HIEEAR 1 5 (TOYAL1017) 238 £ 4
TV, ZOEAKT EROAFGHEET 1958
FIBREINT- DO THoT=, SRIOMEERMH
I, Al vk < BN 2 T H OFEHITH
0. BUFMEELME—DEMTHLH D, BT
JINZI - T-BHERY 3000 RN FETE L 7= Bt
HC, TANRERYLRB L TA T, A D
PEFREL L BB HEERDOLEEPBIEX
Tz AFRIIAN FEROIRERIZ 04 L TR
¥ (Kadota 2006) . I/ Bl bk CTid) R (B A
1983) | IR (B IR 1998, 10
2003) . Iz B (g B B i S P AR BB ST
21966, EpE 2011) B L OVE B IR (FnH
1997 ICReERD D 5, AL [BREEA L > T
— & U RN TIEED i TR0,
RO Ly RF—2 7 7381 TH)
WEAE L > R Y Z kb 2010] THEpERSEME T

Trollius  hondoensis
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(CR+EN #82) | [ BIRDOAERD I E D &
2 WA A (i) ST G et TR
(VU FRY) & LTI T 5, [E LR O
BOBZENOHLBEEY (LY RT—XT
v 7 ER0F 2012) ] TIHAEAZME D MESE/2E
BRI 2T DITARRITIY BT BT
720N, AIRIOWMERRIZ X 0 RS2 BT FEHN X e
RTEIbOO, AFHM, EREE BIRG
NTWHZ &b, BLEDT Y —OH
fERIUE (VU #14) L b T > 7 LT %
DINFYBTHDHEEZLND, 7ok, AT
ENRFE L BHD, FEEHRTERRENLS AT
REMED D B 72, FEIZREERIII AR L,

REMLEEA © E LT, AEE R, 2013.7.14
(TYM42479).

2-5. ) >aXxTT Bistorta suffulta
(Maxim.) H. Gross %7 F#}

&L EE R (IR R BT HUE) o Ak T
2013 4= 7 A 14 BICAHEBEERDFEFEFHDO LD
IR, RE L7 (Fig. 10), SHEBHS-
HLOIL, FRETRNICH ST 544 b
Z /) 7 B. tenuicaulis (Bisset et S. Moore) Nakai
var. chinophila Yonek. (2 H LTV oy FEDO K
ERIT LB T, AEFFITTEAED & O OMITHELY M
HEDOLDNDH D7 EORHR AR L, AfE
[ L7z (Fig. 10), AL [& 1L RAEYES
ZIEFEIR S 22U 3, 1986 4RI K SLERAYA
AT O ILIHCEAE U 7= & LR AR I e
DIEAR (TOYA33369) % & & 12K H (1995) 23
RENDYIERE U, & LR AR AR
JELZ N Z DEEARDIE), [7] CHEHTT 2010 4R
PEESNTBIEFR D D 4 £ (TOYA 94243~
94246) MW STz, B IR g
AR, & LR AR UK S 41T
BHEDMDA TX NT ) A RIEEARI AT
ERESNAIERIIEZEEN Tz, £
D—F T, BILR - EILRA DS
(2012) TiE, fEHOEMNE N DMHE »
ST BIRARLSMC S, AAKEERS BIRA
FEOEEMEY & U TAELZZT TWDR, Z

KEM : FLR7 e &6 (18) 59

DORPLE 72> T-Fe8IARHATH V| R T
PREE SNTAEAR S BT b 7o Tz, AlElo
TERBSGPTI LR RAT B AR AENIZALE L TR Y |
T OB A RS 5 L RIRFIZEEIL & 72 D HH
B CEIZ L&D, BT EE LR O
EHICH 0B TZEHMTHY , A=Y
HXbA X HARXLUIREE BT AR
DEBVPBEE SV, ARITENCIEFR
PIEFOAN, PAE IS K OTWUNO (LM 55
5 IEH 24540 L (Yonekura 2006) . [Bris
Bl RT7T—42 U AR Ci3i) FfbinTn
IR, ERERRRR D Ly R 7= 7y 7 FH
ISR (B3l E> 2006) CTHispR (EX A
B EENTNDHDEITIUDHE 12 R TY A R
Ty T ENTND, EILROITEER T B
VA (W) BARBFAEAFSEE o 2 — 1992) BT
TR GFH 1982) 36 LOREFI (fEH 1997) T
RO B D03, BRI CHTR I 2001) TlifRaE
(ZRE & U E AR (LP FH) & LTl
BTV 5, [EILROHROBZNDO S 55
HEY(Ly RTF—2 7 > 7 ER0FE 2012) ] T
VR, ATEIT AT G O 1 &R L) s
ATWZRWE L7z B CHepifati 148 (CR+
ENAHY)IZY A N7 v 7 ST\ 5, Alalr
T2 E BRI R SN2y, AFNHERS L
TEAEEIL < TN THDH I LB, I
FC L [RERICAEPRS A T3 & FHld 5 D3 %
UThoHEBZEROLND, 72, AFEITEEH
HIDEIRD RIRENEN o D 7o 8, FEARZRPEH T
NFELIRUY,
2-6. A A VI D A E KX Celastrus
stephanotifolius (Makino) Makino =3/ F}
& LT R PR (1H YR AT H5) o Lk
T20134F 7 A 31 HIZARNEF235 O RFED
DV ABE L AL L7 (Fig. 11),
ZHUTIRRIC B IL L AT D [FEE DY v D A
E R (35%) Celastrus orbiculatus Thunb. var.
orbiculatus ° 4 =Y LU XA E K% C
orbiculatus var. strigillosus (Nakai) H. Hara {Z &
LT A3 (Fig. 11A) (BESEO FHRIZ Ik
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DFEEESRD 70 < B 3EH L= B0 AE
952 L MR L (Fig. 11B) AL & [FE L7,
B IR TR - & LR A A Dl
WG (2013) ASEER i HRTN D s L7
DPMe—DFERTH Y . RNFEDIEAR S ZD
RIFUEA C o 2 & 1L R R A = AR < A
72 1 5L(TYM36885) 3ME—D D Th - 77,
AR OFEER T FUIIR < BN 2 47T H OfeR
B ChH D, BHIIEMIIMERNDY v T
RTYXNORD ZUMETHY . FHBOE
BEDN Sem ([ ZEET DM 0 K& 72 LR AR
NBIER ST, AHEIAM FEE 2 B TN 4y
i D ELTNDICERAZ O (GHAK 1989,
Noshiro 1999, (L 2000) . A FHEARICIEE T
RSCHFRIERE ORI D B AT D
NTN5D CaTH D2 1970, FA 1981),
& LR OUT I Crdoa IR (R AL 1983, 7
1987, A) R HUSAEYTE 2 1994) . I
B 2003) 38 L ONREFIR (5555 1997) 1260
G5, AT [BREEL Y KT —2 U R
R OAZIEERY BT SR TR, FRERFR
MLy RF—%7 v 73 CIIfEE R (R
Ly KT —4%7 v 7 RN EES
2001) CTHEMRAEE 1T (CR+EN fHY) & ST
WHDZEIZLD SERTIU AT v 7 I T
W5 TE RO DI Z D & 5 B A=A
(Ly RF—%7 w7 0% 2012) ] (&1L
2012) (ZIFHL Y BT B30T R0 s S 7e AR
FEDOWRAOLEF TS BIOMRMAEZDTH
2 fEET LA < | HEEMEAE L DT Ch D
TG B TIERFEROA T 7 AL C
Slagellaris Rupr. & [RIERIZE ILRARA 7 2D —
DYUEHEIRE T > 7 (NT F82Y4) £ 72 I3E A
77 (DD FHY4) LLEICH D OB Y TH
HEEZLND,

REHLAEAS « & L BRI ARGE TR
520m, ARWET-, 2013.7.31 (TYM42480) .
2-1. N A4 h Yy vy D Rhododendron
semibarbatum Maxim. > U8}

T A T3 e PG S (1 ST ) oo [k R ¢

No. 20

2013 47 A 31 BITHE W7 - AR R
BEAE L, EARZERL7- (Fig. 12), 4RIk
BLTEDDIFECRE TR N> H D
D, BEHDFEME CEMRICEWIRENEET
% (Fig. 12A) ., HEH DI IRIR D2
5 Z & (Fig. 12B) 7 HAHE & [FE L7, AR
FEOE LR COFERL, S EIOMEEHIN B
okm BlEAL 7= B T 0D [F_E SR itk C O EREE ]
DHTH Y (KIFIED 2008)  FRNPEDIEA L
Z DOFHIMEA & U -C& 1R A S ) U
STz 1 AA(TYM17903) 3ME—D H D TH >
= ARIOFEIT LUK S IR 2 BFTH O
R T 5, BIHTE 1RO PEREEIIAL
B9 5 BEER O _RARFTHY . RN
10m, &35 2m OFFIZI A AT, U
Frunaygrill b SEENRERTL
TWADNBIESINT-, A B Do
1% Yamazaki (1993b) (2 L iuZAtbErE S, A<
M. WE, JulEZeoTkY ., &ILROUTHE
Mg IR IR (JE 2003) . HHEIR (AW
1982) | M5z R U5k (s B VR =y S A A= M BB B IF AT
21996, AR 1987) 3 L OV BRI (BEN
1997) IZFEkD o D AFEIL [BREEE L~ BT
—2 U Z M IZIFEY BT HTOZR0A,
EEWFRRR L~ BT —2 7 7 FHCIAEN
(k@[ R 2011) CEZE B OBRBUZ X 2
DI DI T A FH(CR A1) & ST
HOEIICD 11 FRTI AT v 7 I0T
W5, MEINROMIROIBEND 8 5 B A4
(Ly RF—%7 v 7 0% 2012) ] TIEHLD
R, SRR COEF RN
ED B DR Y TIXIRNOEER-IITRIR S
NTBVEEE L 2N LR TS,
LI EERBROFHREE L H D Z Lob,
BILERR Y T Y — D708 (NT HH24) LUk
DT IR DREYEThHD EEZ BILD,
723, RO IO \TAFE T E RIS X D98
DOFEFIRMENTND Z ED, AfaTix
AEIBA & N 2n o T AEE oo BRI 2 i %
HIFHZ LiFELEZ D,



February 2015

AEHLAEA - R, %
2013.7.31 (TYM42481).

pr1ee SN N— =

EAROHEIZHEELZTEE, T3, YT
EILRIZB T 28 EOREE ZHUREL & &
B2, JFREE AT AV E IR A
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