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Cytological studies on three Pilea species (Urticaceae)
collected in Taiwan

Tadashi Kanemoto

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
kane@bgtym.org

Abstract: Chromosomal observations were conducted on Pilea elliptifolia,
P. melastomoides, and P. plataniflora (Urticaceae) collected in Taiwan. The chromosome
number was 2n = 24 for all the three species. This is the first report of chromosome
numbers in these three species. These species are considered diploids, with a basic
chromosome number of 12.

Key words: chromosome number, Pilea, Taiwan, Urticaceae

The genus Pilea Lindley (Urticaceae) comprises 400—715 species that are widely
distributed throughout tropical, subtropical, and temperate regions, except Australia and
New Zealand (Chen & Monro 2003; Monro 2004). Many species in this genus are herbs,
small shrubs, or subshrubs that grow along ravines and roadsides, in moist forests, and
sometimes on rocks, from low to high altitudes.

A taxonomic revision of Pilea in Taiwan was conducted by Shih et al. (1995), who
recognized 12 species, one variety, and one subspecies: Pilea angulata (Blume) Blume,
P. aquarum Dunn subsp. breviconuta (Hayata) C. J. Chen, P. elliptifolia Shih & Yang,
P. funkikensis Hayata, P. japonica (Maxim.) Hand.-Mazz., P. matsudai Yamamoto,
P. melastomoides (Poir.) Wedd., P. microphylla (L.) Liebm., P. peploides (Gaudich.) Hook.
& Arn., P. peploides var. major Wedd., P. plataniflora C. H. Wright, P. pumila (L.) A.
Gray, P. rotundinucula Hayata, and P. somae Hayata.

Among these taxa, Pilea aquarum subsp. brevicornuta (= P. brevicornuta Hayata) and
P. peploides from the Ryukyu Islands have been studied cytologically. Their chromosome
numbers have been reported as 2n = 24 (Kanemoto 1999; Ferdousee et al. 2012, 2015) and
2n =36 (Nure et al. 2015) for P. aguarum subsp. brevicornuta, and 2n = 24 and 2n = 36 for
P. peploides from Hachijyo Island (Kanemoto 1998). However, the remaining 12 taxa of
Pilea in Taiwan have not yet been examined cytologically.

During fieldwork in Taiwan in 2006, individuals of Pilea elliptifolia, P. melastomoides,
and P. plataniflora (two individuals per species) were collected (Fig. 1). Here, we report the
cytological characteristics of these three species.
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Fig. 1. Plant materials cultivated in the Botanic Gardens of Toyama. A: Pilea elliptifolia
(TL200607). B: P. melastomides (TL200608). C: P. platnifolia (TL200609). Photographed by
T. Kanemoto. Scale bars indicate 5 cm.

Material and methods

The materials examined are listed in Table 1, along with the voucher information. The
plants were cultivated in pots in a greenhouse at the Botanic Gardens of Toyama (TYM),
Japan. Somatic chromosomes were observed in the meristematic cells of root tips.

Fresh root tips (5 mm long) were pretreated in 0.002 M 8-hydroxyquinoline solution for
8 h at 20°C and then fixed overnight in a 3:1 mixture of 99.5% ethanol and glacial acetic
acid. The root tips were macerated in 1 N HCl at 60°C for 10 s, and the meristematic region
of each root tip was stained with 1% aceto-orcein. Chromosomes preparations were made
using the squash method. The nomenclature for centromere position generally followed
Levan et al. (1964); however, these authors did not specify whether a boundary value of
1.7 should be assigned to m or sm. Because 1.7 is greater than the theoretical ratio of 5/3
(= 1.666...), it was treated here as sm. The typification proposed by Tanaka (1980) was
adopted for karyotype description. Voucher specimens were deposited in the herbarium of
TYM.

Table 1. Localities, chromosome numbers, and voucher data of three Pilea species studied.

. . Chr
Species Locality nun?;;?g:f Voucher

Nanfeng Village, Ren'ai Town, Nantou County,

. 24 TL200607
Taiwan

P. elliptifolia
P. melastomaoides Datianchi, Lanyu Island. Taitung County, Taiwan 24 TL200608

P. plataniflora Nanfeng Village, Ren'ai Town, Nantou County, Taiwan 24 TL200609
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Fig. 2. Somatic metaphase chromosomes (A—C) and individual chromosomes (D—F) of
three Pilea species. A and D: Pilea elliptifolia, 2n = 24. B and E: P. melastomides, 2n
=24. C and F: P. platnifolia, 2n = 24. Scale bars indicate 10 pm.

Results and discussion

The chromosome numbers determined in this study are listed in Table 1. Chromosome
counts at the mitotic phase were 2n = 24 at the mitotic metaphase in Pilea elliptifolia
(Fig. 2A), P. melastomoides (Fig. 2B), and P. plataniflora (Fig. 2C). This is the first report
of chromosome numbers for these three species. Measurements of somatic chromosomes
at metaphase are presented in Table 2 (P. elliptifolia), Table 3 (P. melastomoides), and
Table 4 (P. platanifiora). The 24 chromosomes ranged in size from 4.0 to 8.1 um in
P. elliptifolia and 4.1 to 9.9 um in both P. melastomoides and P. platanifiora. In all
three species, chromosome size decreased gradually, and the karyotypes were therefore
categorized as monomodal (Tanaka 1980).

In P. elliptifolia, eight chromosomes were median (m) and 16 were submedian (sm)



Table 2. Measurements of somatic metaphase chromosomes of
Pilea elliptifolia (2n = 24). Individual numbers were given in order
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of the length.
Length (jum) Armratio Form*
Short arm Long arm  Total
1 33 4.8 8.1 1.47 m
2 33 5.4 8.7 1.63 m
3 2.2 4.8 6.9 2.20 sm
4 23 4.0 6.3 1.74 sm
5 25 3.7 6.2 1.49 m
6 2.1 3.8 5.9 1.86 sm
7 1.6 4.0 5.6 2.58 sm
8 1.9 3.7 5.6 2.00 sm
9 2.0 3.6 5.6 1.79 sm
10 2.0 3.6 5.6 1.80 m
11 1.6 39 5.5 2.37 sm
12 28 2.7 5.5 0.98 m
13 1.9 3.6 55 1.89 sm
14 1.9 3.5 54 1.84 sim
15 1.7 3.7 54 2.10 sm
16 2.0 3.4 54 1.70 sm
17 2.0 3.3 5.3 1.65 m
18 1.8 35 53 1.94 sm
19 1.8 34 52 1.89 sm
20 1.8 3.1 5.1 1.72 sm
21 1.8 3.1 5.1 1.72 sm
22 23 2.6 49 1.13 m
23 1.8 2.8 4.6 1.52 m
24 1.3 2.7 4.0 2.14 sm

*modified Leven ef al. (1964)
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centromeric (Table 2, Fig. 2D). In P. melastomoides, 16 chromosomes were median (m) and

8 were submedian (sm) centromeric (Table 3, Fig. 2E). In P. plataniflora, 10 chromosomes

were median (m) and 14 were submedian (sm) centromeric (Table 4, Fig. 2F). Accordingly,

the karyotype formula for P. elliptifolia was designated K (2n) = 24 = 8m + 16sm; for
P. melastomoides, K (2n) = 24 = 16m + 8sm; and for P. plataniflora, K (2n) = 24 = 10m +

14sm. The karyotypes of the three species were similar.

Previous reports of chromosome numbers in the genus Pilea indicate that somatic

counts of 2n = 24 and 2n = 36 represent diploid and triploid levels, respectively, based on
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Table 3. Measurements of somatic metaphase chromosomes of
Pilea melastomides (2n = 24). Individual numbers were given in
order of the length.

Length (um) Armratio Form*
Short arm Long arm  Total
1 4.5 54 9.9 1.19 m
2 46 4.9 9.5 1.07 m
3 37 53 9.0 1.44 m
4 36 4.2 7.7 1.18 m
5 32 4.5 7.7 1.39 m
6 32 4.5 7.7 1.39 m
7 33 3.8 7.1 1.17 m
8 2.8 4.0 6.8 1.45 m
9 34 3.4 6.7 1.00 m
10 29 38 6.6 1.30 m
11 2.5 3.8 6.3 1.57 m
12 25 3.8 6.3 1.47 m
13 20 37 5.7 1.88 sm
14 25 3.1 5.7 1.23 m
15 26 3.0 5.6 1.13 m
16 20 35 5.5 1.78 sm
17 2.0 3.5 3.5 1.78 sm
18 2.1 2.9 5.0 1.36 m
19 14 3.6 5.0 2.55 sm
20 2.1 2.9 5.0 1.36 m
21 1.5 2.8 43 1.87 sm
22 1.4 2.9 4.3 2.10 sm
23 1.5 2.7 4.2 1.84 sm
24 1.3 2.8 4.1 2.07 sm

*modified Leven ef al. (1964)

x = 12 (Nishikawa 1991; Kanemoto 1998; Ferdousee et al. 2012). Therefore, P. elliptifolia,
P. melastomoides, and P. plataniflora are considered diploid with 2n = 24,

Pilea elliptifolia and P. melastomoides prefer moist, shaded habitats on the forest floor,
whereas P. platanifilora is typically restricted to semi-shaded limestone karst habitats.
The genus Pilea belongs to the tribe Elatostemateae and is closely related to Elatostema
(Wang and Chen 1995). In cytological studies of Elatostema in limestone karsts, Fu et al.
(2017) reported that approximately two-thirds of the species occurring in limestone karsts
in Guangxi, China, were triploid. However, P. plataniflora was diploid and did not show



Table 4. Measurements of somatic metaphase chromosomes of
Pilea platnifolia (2n = 24). Individual numbers were given in order
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of the length.
Length (um) Armratio Form*
Short arm Long arm  Total
1 3.2 5.5 8.6 1.72 sm
2 32 5.5 8.6 1.72 sm
3 21 54 7.4 2.62 sm
4 2.1 5.4 7.4 2.62 sm
5 23 52 7.4 2.29 sm
6 23 5.2 7.4 2.29 sm
7 29 4.4 7.3 1.50 m
8 25 4.3 6.7 1.72 sm
9 26 4.0 6.6 1.54 m
10 24 4.1 6.4 1.71 sm
11 2.4 4.1 6.4 1.71 sm
12 24 4.1 6.4 1.71 sm
13 20 4.4 6.3 2.25 sm
14 23 38 6.1 1.65 m
15 23 38 6.1 1.65 m
16 2.1 4.0 6.1 1.94 sm
17 27 3.2 5.9 1.15 m
18 2.7 3.1 5.9 1.14 m
19 25 34 5.9 1.38 m
20 20 3.7 5.7 1.88 sm
21 24 34 5.8 1.42 m
22 23 3.5 5.8 1.56 m
23 20 3.7 5.7 1.88 sm
24 25 3.1 5.7 1.23 m

*modified Leven et al. (1964)

marked karyotypic differences compared with the other two species.
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Interpopulation variation in the germination traits of
Peucedanum multivittatum (Apiaceae):
A comparison between the Taisetsu and Tateyama Mountains, Japan

Akimi Wakui"* & Gaku Kudo®

YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*wakui@bgtym.org (corresponding author)
2)Faculty of Environmental Earth Science, Hokkaido University
Kita-ku N10 W5, Sapporo, Hokkaido 060-0810, Japan

Abstract: The germination traits of the alpine snowbed plant Peucedanum multivittatum
were examined using seeds collected from populations in the Taisetsu Mountains
(Hokkaido) and the Tateyama Mountains (Toyama), Japan. Seeds were collected in
autumn 2022 and 2023. Germination experiments were conducted under controlled
laboratory conditions, and the timing of germination onset and final germination rates
were recorded under combinations of cold, light, and temperature treatments. Cold
stratification was required for germination in all populations, and germination occurred
even under dark conditions at 0°C, suggesting that germination may occur beneath snow
cover. In the Taisetsu Mountains, populations with shorter growing seasons initiated
germination earlier, indicating a relationship between snowmelt timing and germination
traits. Seeds from the Tateyama Mountains generally exhibited later germination than
those from the Taisetsu Mountains. These results suggest that the germination traits of
snowbed plants vary not only along local snowmelt gradients but also among mountain
regions, potentially reflecting regional environmental conditions or evolutionary
differences.

Key Words: alpine plant, germination trait, local adaptation, Peucedanum multivittatum,
snow-melt gradient
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Fig. 1. Locations of the study plots. (A) Taisetsu Mountains in Hokkaido (B) Tateyama

Mountains in Toyama.
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Table 1. Growing season length in 2023 and 2024 for each Peucedanum multivittatum
population. Onset: dates of growing season onset (DOY), End: dates of growing season end
(DQY), Period: growing season length (day), EAT: effective accumulated temperature during

the growing season (degree day).

M . Pl 2023 2024
ountaimn o Onset End Pertod  EAT Onset End Period  EAT
HA 159 273 114 047 134 264 130 882
Taisetsu HC 185 274 89 852 166 282 116 896
HD 196 274 78 8§14 185 284 99 901
P179 184 278 94 938 187 300 113 999
P180 188 277 89 789 190 302 112 980
Tateyama
P181 186 277 91 910 183 299 116 1034

P182 188 276 88

857 190 295 105 913
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Fig. 2. Results of germination experiments (cumulative germination rate) using
Peucedanum multivittatum seeds collected in 2022 from five populations in the Taisetsu
Mountains (HA, HC, HD, HL, KD) and four populations in the Tateyama Mountains (P179,
P180, P181, P182). Seeds were incubated under dark conditions at 0°C for weeks 0—8 (colored
blue), followed by a fluctuating temperature regime (20°C day / 10°C night, 12 h/12 h) for

weeks 8—12 (colored red).
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Table 2. Results of germination experiments using
Peucedanum multivittatum seeds collected in 2022. Mountain:
mountain region, Pop: population, Germination rate: final
germination rate (%), Onset week: week of germination onset, and
T50 week: week when 50% of the final germination was reached.
Values of Germination rate, Onset week, and T50 week are means

of each population.

Mountain ~ Pop  Germination rate Onset week TS50 week
HA 0.77=0.14 75069 8.6=0.67
HC 0910062 65052 75074

Taisetsu HD 0.85+0.18 6.4+=0.50 75+1.2
HL 032+032 9.1£095 93=0.63
KD 0.88+0.097 6.1£023 6.6+0.77

P179  0.069+0.076 98*1.1 10£1.0

Tateyama P180 0.13+0.18 10+£1.2 10+£1.2
P18l 0.019+0.027 10+0.96 10 £ 0.96

P182 0.022+0.043 95+0.71 9.5+0.71
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Fig. 3. Results of germination experiments (cumulative germination rate) using
Peucedanum multivittatum seeds collected in 2023 from eight populations in the Taisetsu
Mountains (HA, HC, HD, HL, KE, KM, KL, KD) and seven populations in the Tateyama
Mountains (P176, P180, P182, P183, P184, P193, P194). DO: 11 weeks under dark conditions at
0°C; D0—L20: transfer from 0°C dark conditions to a fluctuating temperature regime (20°C
light / 10°C dark, 12 h/12 h) after 7 weeks; L20: 11 weeks under the fluctuating temperature

regi
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Table 3. Relationship between growing season length and germination speed (in
germination experiments using seeds collected in 2022) in three Peucedanum
multivittatum populations from the Taisetsu Mountains and four populations
from the Tateyama Mountains, analyzed using generalized linear models.

#Intercept = Mountain Taisetsu

Estimate  Std. error  tvalue P
(Intercept) 1.77 1.31 1.35 0.184
Onset  Growing period 0.0342 0.00884 3.87 0.000333 #**
week  Seed mass 0.279 0.19 1.47 0.148
Mountain Tateyama 2.92 0.328 8.91 9.59E-12 k¥
(Intercept) 2.93 1.7 1.73 0.0908
T50  Growing period 0.0349 0.0114 3.05 0.00368 **
week  Seed mass 0.258 0.245 1.05 0.297
Mountain Tateyama 1.88 0.424 4.44 5.29E-05 ¥

FEEIFE OEARRE Z & ONEY)fE % Table 2 127K
Fo RE I TITHEMEFEFEN32~91% Th-o
T2DIZHF Ly ST 1.9 ~ 13% & REK
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M WRWTHA, HL, 37 (Lo 4 {E{KEE
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OBHMDFERD Do, FofFsFEsIL, RBEN
FLBAAA U7 EIARREE &R & WA B -
72o GLM Z W=t ok R, EFEWM O
e & ERERIAIE, 50% FEHE & OMICH
B BB D b 47z (Table 3), — 5 T,
R CH A BERZENA LI, EBFHMNE
FEOEARECTH->TH, WILTIIRE L X
D 3 EBNE ERENRVEAN R SN,
fli7-E B, FEIFRALAIE, 50% FEEEH DO
FTHUZHHEEREEITS 2 TV iRoTz,

2023 FFITEREL L 72 FE 1 2 O T 38 2R
T, KEIWLWOEKEEEOIZE A LD, &t
DO, DO — L20 T2022 4E & [AffIC 5 ~ 7
MW CHRELE B L 7= (Fig. 3), — 7. I
OEEFEL, 0°CCHREEICHWZEETH
9 ~ 10 H EH 32 2 B4h L 7223 (DO) |
7 # R B 12 20°C B / 10°C B BR 528 L 7=
H D (DO —120) Tl kv B BET D

Enborols, WBLELAZITHT, D)
5 20°C B / 10°C B BREEICE W2 v v — L
(L20) TlE, EOEARBEORE 7T H I
bivinole, Fio, KREFLOHL, KE D
I EORHTTHLRIEE Lo T,
Spearman D MERLFHBIREE DOfl Fe, 45 (LA
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ILAEY) ClE & < #iE 24TV 5 (Fernandez-
Pascual ef al. 2021), @EILFEDIE, R 57
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Fig. 4. Relationship between the order of snowmelt among populations and the speed of
germination, expressed as the week of germination onset under dark conditions at 0°C
(in Peucedanum multivittatum seeds collected in 2023), from the Taisetsu and Tateyama
Mountains. Results of Spearman’s rank correlation tests are shown.
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The invasion of dwarf bamboo species into snow-meadows
in Murodo-daira, Mt. Tateyama, over the last decade

Kazuomi Takahashi" ¥, Megumi Yoshida", Akimi Wakui"” & Tohru Ohmiyaz)
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Abstract: In a previous study, we reported that the areas covered by dwarf bamboos (Sasa
spp.) at five sites in Murodo-daira, Mt. Tateyama, Toyama Prefecture, central Japan, had
increased based on an analysis of aerial photographs from 1977 to 2011 and a field survey
conducted in 2015. To evaluate subsequent changes in area coverage, we conducted a field
survey in 2025 using GPS (Global Positioning System) and analyzed aerial photographs
taken by a drone at the same survey sites. Although GPS-based field surveys contained
positional errors, a comparison of aerial photographs from 2011 and 2025 showed that
changes in the area occupied by dwarf bamboos varied among sites, ranging from a 16%
decrease to an approximately 30% increase. At sites where dwarf bamboo communities
are adjacent to alpine snow-meadows, dwarf bamboos had expanded and invaded the
snow-meadows. In addition, a belt transect survey extending from a dwarf bamboo
community into the adjacent snow-meadow was conducted. Over the past 10 years, dwarf
bamboo had invaded approximately 3 m into the snow-meadow. The height and density
of dwarf bamboo culms were higher than those recorded in 2015. These results indicate
that the invasion of dwarf bamboos into snow-meadows at Murodo-daira is ongoing,
and continued monitoring of changes in alpine vegetation, including dwarf bamboo
communities, is necessary.

Key Words: aerial photograph, alpine vegetation, Mt. Tateyama, Sasa, snow-meadows
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B

Fig. 1. Sasa palmata growing adjacent to snow-meadow before snowmelt. Photographed

on May 23, 2022, at Site 5 in Figure 2.
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Fig. 2. Survey sites for dwarf bamboo communities at Murodo-daira, Mt. Tateyama. 1: Midori
ridge. 2: North side of the Chinoike signpost. 3: South side of Midori-enchi. 4: Murodo-kubo.
5: Around the Juniperus communis var. hondoensis community. A short red line in Site 5
indicates the location of the belt transect survey.
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W26 ~8mfBEREI S, ELWEIZAR
HEOMIEL, LasL, ZehEE EoH
REEOFIPH & 52 2T Lo T,
FRATH Z & DY R O EAE & R A
Table 1 (27573, 2011 4 & 2015 O A IX
HHIFNQ016) LV EIHLZ, 72720, @
S 02011 4 L 2015 FEDOEREIL, & H
1E52(2016) TIXZENZF100 m* & 190 m* T,
AR OFERD 1/4 £7213 13 EARBHRIT/NE
VMETH o7, Z OISV, HiF
OREFLFH 2 7~ R 3 5% > TV RN 2D,
R L Uiz YRR OFEH 4 BIOMEHT & [F)
CCHTERT A LN TE o7,
2T, A 5 1ICoWTE, A RIS THE
[ L CRD7Z 2011 SO A K 11TR LT,
BB IO R Z VA 1 (A L0 BAR) ¢
W, Y EEE ORI GPS (2 L 5 BUHFRA
ZEHEE O & HIZ 20% LA AL T
7= (Table 1), Fig. 3 OFRAM | DZEHFEHE|C
BT, AL SFEEITHOL BR (LD
FAR) DIEH, ALFE S RALER G N IRAE T
LRI YV EE N A HND D, ZORR

DALl (Fig. 3B @ s dfh3m) 12 %
BDRELSITERL TV, ZOE4 1L, 2011

FEOFBETILERA L 72> Tz 729 (Fig.
3A) A Y REHE STV, RS
735 0 A7 LIZ K TPl oIS
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Site 1:(2011)

—2011
2025
2025{GPS)

Fig. 3. Distribution of dwarf bamboo communities derived from 2011 and 2025 aerial
photographs and GPS-based field surveys. A: Site 1 (2011). B: Site 1 (2025). C: Site 2 (2011).
D: Site 2 (2025). E: Site 3 (2011). F: Site 3 (2025). G: Site 4 (2011). H: Site 4 (2025). I: Site 5
(2011). J: Site 5 (2025). The site numbers correspond to those shown in Fig. 2. Pi: alpine dwarf
pine (Pinus pumila). Sa: dwarf bamboo. Sm: snow-meadow. Scale bars: 10 m.

3. ZERBEENGHE LI REE O E, GPS - BLHIFA A ORE R, A: FHAH
1 (2011 4). B: F#cH 1 (2025 4F). C: #AH 2 (2011 4). D: f#cHh 2 (2025 4F). E: §x
13 (2011 4F). F: diArHL 3 (2025 4F ). G: @4 4 (2011 4F ). H: FAH 4 (2025 4F). 1: 34
AL S (2011 42). J: FRAsHE 5 (2025 42). FRAAHIE 51X Fig. 2 OFFE B Pi: ~NA~Y.
Sa: ¥4 Sm: HFEH. AF—/LF 10 m.
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Fig. 3. Continued.
X 3. frx .

RN TETEY ., A~ RICI O ERR IS
RAZTOWERBME S E TE R, Lo
T, ZOHDICBIEA LIS YREEN,
AT 201 FLRFICH 2 ITIER LIz b oy
D NTHIEEE LV, —J5 ., T RER O B
(IR D FEWEFICIE, 14 R TF M
ADYFORANHEATZ LoD, 728,
TSI 1 OZEREECIE, HiE L 7= O
TN A =Y CIRAE LT YRR LD
73 (Fig. 3B) . FBAR D Je 2 BIG 7 (A 8% 1 L
BB, BERNOZEOILEMOFE & F 0 Zif
TGl LW b7, Alald s gicix
IR T,

JAPHZ A <Y RIZ L > THEN, N~
Y EEHORBIZHERICY T REEN R oD
FAHE 5 (R > R b~ R JEA) U,

No. 31

Site 4 (2025)

PV REE O EFEIL 30% HFE VML TEY
(Table 1), EHELA~D YV DR ADED
iz (Fig. 31, 1), MFEOHEMNZIT/ NE A,
FAAH 2 (IO HAEFEAR) © b AL BN BT
LN R B WEFRIC Y ORADGED iz
(Fig. 3C, D),

T Y REE D NA = R EEHREICHE L T
WD FRASH 3 (A &0 EHEE) & TR 4 (5
i AE) TIEL, EAE~O Y- EEIE OHE N
IE L A ERD B> 72 (Fig. 3E ~ H),
A 3 TIL. GPS A, ZEHh B EHFH O
7 CHEfE» A M & - 7 (Fig. 3E, F ),
72721, 2025 40 GPS FRAEIZ BV CHIFEDS
40% LA B3 LT3 (Table 1), ZH
W ZFE OV EEE ORI A EfEIZ L D2 bl
TWReWZ ERRREEZZ HID, o,
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Table 1. Changes in the area of dwarf bamboo communities at five sites in Murodo-
daira, Mt. Tateyama, in 2011, 2015, and 2025.
# 1. SEUERYEO 5 #SIZIITS 2011, 2015, 2025 OV HREE OHEDOZ L.

Site * Measurement method 20 121 20 125 20?;5 iﬁ:::;;i
T T O
I GPS measurement 1800 2263 25.7
Aerial photograph interpretation 1790 2311 29.1
5 GPS measurement 520 477 -8.3
Aerial photograph interpretation 490 576 17.6
3 GPS measurement 180 102 -43.4
Aerial photograph interpretation 200 168 -15.9
4 GPS measurement 910 1177 293
Aerial photograph interpretation 930 991 6.5
5 GPS measurement 584
Aerial photograph interpretation 303 405 33.5

*Correspond to those shown in Fig. 2

A 4 12 OW T, e G EEE I
WEOHFEIX 14 TRELS LD LR T-
(Fig. 3G,H )., —J/ T, GPS#&TIE, 2021
NI I BN TN T2 T O B P L 2 &
DI T-EE TR D o~ A = Wi D Y1
Wr . 2025 FEOFRAE CIIHEPHICE D 72729,
THIFEZS 30% U < BEAN L 7= (Table 1),

N)Lh S oEY MRE

Table 2 (2, F¥ RIV¥~ R AREEELT
1To72~ vk 7t FRAEIZE S 2015
L 2025 AEOREMRR R AR LTe, EHRETD
WA LRI, B L e A 0E E T
PREREE L 2 A, UL FOE ST
2015 4FEICIZ9m(H 72 KF—F No.9 £7)
ThHo7=28, 2025 4121 12 m(No. 12 £T)
Ligolz, F=XVYRHEFs27a R
Z— ME 2015 4E(21% No. 8 £ T, 2025 4E(Z
X No. 11 £TT, VHOImNEHH R\
BXE3mEH L,

WERERIOY 7 2 KZ— K No. 1 ~5 Tli,
AR OT~ X OEEEE « BEEEOS0
DL RS E A Y R ED TN, FT
AR D& £13 2015 4E1134 80 cm Tdh -
7273, 2025 FE21EK 120 cm T, 40 em 1T
F 72ole, Ziubld, O NA <Y DR
PHELTI RI— MR ALZZ EBR
KTdh D, No. 7E LD No. 8 Tl A=
DORERZERIT 2015 FEI2ITE N 20% & 0%
TdH o773, 2025 1212 100% & 720 K
ARIEDOT~ P O EEIX 2015 F12i3%
NFEN2 L0 THo20254F101E5 & 4
2725708 2O 10 FMICE T B 0
IR Loz,

FEHEFUIITD <IN T~ T 23 E
L. WICEKREDY g 7 a 7 AF 0384
LN, avTavATOEEEN4 B
2 5% 7 3 RZ— FE 2015 4Tt No. 7 LA
e, 2025 FECTIENo. OLIBE L 7220, K2 m
BB LT, HEAED 2025 T HREgEER
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1L No. 2~ 7 TIE 5% LA T LIEFITIRLS | Fr
{2 No. 2 & No. 3 TILEARRENTHA L Tz,
No. 8 1% 2015 4R35 H SR O R AR 2
YRELEE 1 CIRET HIRETH > 7225,
2025 FEZIHEARE TH Y RELET DI L
720 EARE ORI 100% 225 15% 12
BB O BRI 14 D 6 FRICHD L
oo YauYa v RAFBMELSET S No. 9 LUK
TIE. EAREORYERIT 100% & 720 HIE
FEEL BN LT,

F= X PV OROE S ITEHERFIZITS<
IZONTIRL 72 %03, 2015 AELARRIZ 48
BFALZH 72 FZ— k No. 9~ 11 TIEft
DEIN30ecmAlE L., ‘bEmWH7a kR
77— D 13 FRETH -7 (Fig. 4A), 7=,
2015 Y RAEBFT LTI RTOYT
o KT — MIRBWT, 2025 FEI3EEN X
DE< o Tz, Y IREE OB TIIRED
BB a4, i AELRIO W E Hiod 7
WS, BEENE CIOE WROERIC L v B
M < 72 % (Fig. 4B), 2 OMEHMIE 2015 4R,
2025 AR T D 28, 2025 FETIX T Y REE
OIFNERMNFEEY L= T, BER
WEBD RO EEE § 8 < 72 DA DAL
77

B

SEIUER RSO S EATIZBT D, N%Ei
TOZE 10 FH (22 HEEIL 14 /) O

T EEVE O IEE \ﬁﬁﬁ_;ofﬁﬁwﬁ
2577, GPS % f# - 7= B HIFHE TR SN K
VBN, EHEEMITORR TS,
FRATHE 1 <05 TIXMEFED 30% HifZEMm L T
W= DTk LT, A 3 Tl 16% B L
T /= (Table 1), HIFEERE L7 1977 FF00 5
2015 AEECTO 38 EMTIE, ARIEFLT 5 H
AT T CHHREE BN LT =8 (G
1E72 2016) . FHAHN 3 P4 O X D ICEPEAE =
A =R EIEAREIC K - TP E - i
T, UL B FREEDIER TE D A

No. 31

N=ANRLNDDTHA 9, ITFOIEEL
ZE BN A VN REEOIIISOR
BEOWRNPHEEZ > TNDBZ ENDNroTND
(Wada et al. 2005; 5 - [T 2008; 4 1-1E7>
2014; BRIEE BIRREE RIAEM SRRk v 2 —
2024), 7B, A1 OJLMITIE, N1~
RO X oo 7o KO ITHIFET
X5, FEROFBHITIEARIZEY . ZOEHSy
1TH & H EVREET ST REENR H 5,
TR & SHERPRWIEREHC Dz - T
BT oA T, SHAOV Y ORADGE
W oLz (Fig. 3 OFfAEH 1 5L OS5), A&
H51ZBITFHVV kb Tl MREORER
Mo L, FHEFRA~OVFORANIH ST
bolo, T2 T 10FMTERFRICT Y
NEI3mEH L7721t oo
SR E LN L TV (Fig. 4), 20X
’Kﬁﬁmﬁﬁ’ﬁﬁw%ikbfw<@ﬁ
AP JEL T i::m&%i@@ﬁ%ﬁm
waé_k#bﬁoto%@ﬁlkbf\
BRI L 2B OESBREH ORI E 2
DDA, BEEETeAMEE &AM OFE L
WS ETOERICBITAZZ 10FEHEV O
MOEMET HIZIE, 2R E U TRAWbOMm
IZABNRNETHHEDH D BRIEE B
BRELREM SR 2 — 2024),
EHEFICTTPNRALTELET S L9
(2B b, EREYOREBIIEL L, £k
Mg s (JIE - T 2014), ZDZ &
I, AR~V ~ kT 7 MREORE R
5H LN TH S (Table 2), AL¥FEED KE
IWCiE, Fr~PFHOomiERIz k- Tl
U 7= @i A 2 (B4 S 5 72 D2 FEBRIK 72 4
HFOMY IV 23 Thiv, BEEROMAEE
WCHEDTHD ZEIRENRTWHS IS -
T 2014; TREE - A 2018), A7 AIT
FHINBEALTHIHO LT CaA - I
2025), SHOBEILOER L ZNIZE H 72
9 BEHERORBAD ORI L > TiE, SZUT
HYFOX Y I 73 EORNEDSELZ 72 5 7
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A 100 ) ) . ° m.ea!n (2015) -
o = minimum and maximum values (2015)
| | . M mean (2025)
20 =] s " = minimum and maximum values (2025)
£ ® ® * Ll
5 = . e . =
- . o | | |
£ 60 - e . ¢ =
3 [ . . - -
- ® "
= .
E 40 A " " = ']
o) * ®
T B - . [ |
20 . - .
0 T T T T T T T T T T T
1 2 3 a 5 3 7 8 9 10 11 12
Subquadrat
300
B woesees 2015 culms
—— Pre-2015 culms
250 1 <eeeer 2025 culms
—8— Pre-2025 culms
£ 200
=
o
9 150 -
L4
o
5
= 100 4
50
0

Subquadrat

Fig. 4. Culm height (A) and number of culms (B) of Sasa palmata in a belt transect
survey at Site 5 (around the Juniperus communis var. hondoensis community).
Blue and red marks indicate the results of the 2015 and 2025 surveys,

respectively.
[ 4.

A 5 (R FIV <R AFERSAL) O~V AT 7 MREIZRTS

F=FPYOES (A) LROK (B). HRLIORORZIL, L Lh 2015 4F,

2025 FEORERERZ2 T

H LAV,

= A RE R T HE ERIR R (L i %) L T fEss
IRAERERD—D T D1 (4 HL2006), H
ATHHREAEMSHREE L Y —DF=
2 U 710000 —BE LT, @mILARE
FOE=H I TR ITbR TV D (T

2014; BREEE BIRBRBE R AEM SRRt v & —
2024), SLIUEESEEDICEBW TS, R
Wk a TSI EDET=2 ) 7 %k L
TV MERHLTHA D,

AWFFe A D D872 | FREFT IR
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EHRE (LARAE LS | DRI XE A
PN O AR TE & S OV A2 2 1A T S8
LA DA TR E TRIEHICR D £ LA,
F I BREEA P L E N AR S L R S
At — Al FC U S T a T O A2
IFZOWTO TR E THIMEHIC R £ L,
FELTHILER L LI ET,

5| FAXHR
v 1 {2014, AL O E LA .
i (L OREAEHIER & 2 O RIS, 1.
BE 7[5 55 O T HBEE O Bk A
M OW. )RS H R G EHERFZE
A 4: 17-22.

L 1 - B - FARZCE. 20150 HIk
OrEr iy« dhE (LR Of AR HIEE & o
EWIZES). 2. YRPEZ RO S HEEE O i
SR SRS N i KR s N DM VA= F- Y
ERHENFIER S 5: 19-24.

NS EQ NI ot T A O T o S
2016. SEFTHFEEEGE O LR FA AL & fil
WY EERR SRR 2> D HEE L 72 BB LRSS
RN T 2 @ L OFEA L. fEAR
SHESE 24: 3-17.

RS < TR 52 2025, HILERRE - IS
B AEHMAEREBEOZODOF v~
TEHFEORT 1 VRS OE
VMZ X DREAEDE W X O D B o
AT A)INRB L EARREE ¥ —f
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Status of the Sibbaldia procumbens community on Mt. Shirouma:
Comparison with that on Ichinokoshi, Mt. Tateyama, Toyama Prefecture

Megumi Yoshida

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
yoshida@bgtym.org

Abstract: To clarify the current status of Sibbaldia procumbens in Toyama Prefecture,
I surveyed its habitat around Mt. Shirouma and compared it with the population of
Ichinokoshi in the Mt. Tateyama. A total of 256 individuals were recorded across two
survey areas: rocky gravel sites on the upper slopes of the Asahi snowbed and Maruyama
areas. Similarity in species composition among the surveyed community sections was
assessed using the Jaccard index. The survey plots showing high similarity between the
two mountains were Shirouma 7 and Tateyama 3, both located in slightly dry habitats.
Furthermore, S. procumbens was confirmed at various locations in Mt. Shirouma,
including areas around the ridgeline hike trail, suggesting that it occurs in a broader
range of habitats than on Mt. Tateyama.

Key Words: Jaccard Index, Mt. Shirouma, Mt. Tateyama, Sibbaldia procumbens, species
composition

X T X~ X /N A Sibbaldia procumbens DOFE RIS L OME—DOREK & L TEREEE (

1978) DR EMEMREKIIEE Sz 2

AL 2016) T, AB-ER D JE LA Husk Jz OF
B L TR Y . BATIRHIALEE
(KT ) AN LT 7 2L i AR RS E 5
. BT VT R) DERRT OB IS
WA 25 (57K 1982; BHE 1988),
FBILENO X T~ F o1 OAEFMIT
V& LS ) CRINED> 1983) (2 TEMHL,
IR, B, TEKE, BER s, H X
thy SE— ik, Foft) sz, S
zBWTIE, — /7 BOEEREDS B A THRA)

Ern, HH(2009) Lok, ke L CBIZED
T C& 7= (M 2011, 2013, 2025; HHIF
72022, 2023, 2025; #H - FiH 2024; HH -
FH: 2024, 2025), —J7. & ILTiFRFAEY
filf (TOYA) \Z1E, 1L CHRAE S U7 AR
I S TR Y, 2023 45, 2024 125+ 10
HREZME L& 2 A, INTEL Y 28D
TV%E T o7 7 AREHOKR & 2 milg)E
PA72 & 5 HS AR 229 BR8N AEB LT
LN holo (FH - FA 2025), =
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Fig. 1. Location of the survey site on Mt. Shirouma. Squares indicate survey plots; solid circles
indicate locations where Sibbaldia procumbens was recorded.
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Fig. 2. Location of the plots within the survey sites at Ichinokoshi on Mt. Tateyama. The map is
based on Fig. 6 of Yoshida et al. (2023).
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Table 1. Number and size of individuals of Sibbaldia procumbens in each survey area on Mt.

Shirouma.
#£1. AEEICBIAX T Y~ AL TFHEXOBEE B A X .

Average individual size

Coverage of

Number of  WVertieal  Horweontal

Survey site Survey area Halbatat Plot 2 herbaceous . . . Area
: ’ (m) o mdmaduals  diameter  diameter p
layer (%) (emn)
fcm) (cm)
| 1=2 20 17 44 4.0 148
2 11 30 35 40 36 16.3
A gravel habitat located beside
I Asahi snowbed  snow pateh on the upper slope 1=1 20 21 33 3l 111
of the Asahi snowbed
4 1=1 30 68 30 29 8.8
5 1.5x] 50 17 4.9 4.4 232
an upper=slope alpine platean 6 1=1 in 16 8.1 79 64.9
Il Asahn snowbed  situated between the Asahi
snowlicld and Mt Asalu 7 1=1.5 30 38 33 32 10.3
lowerside of . - -
m rocky—gravel alpine grassland 8§ 1=1 50 44 5.0 51 28.2
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Fig. 3. Sibbaldia procumbens communities on Mt. Shirouma, survey site I. A: Overall
view of the survey site I. B—G: Photo and distribution of S. Procumbens in each plot.
B, C: Plot 1. D, E: Plot 2. F, G: Plot 3. H, I: Plot 4. J, K: Plot 5. (July. 24, 2025. M.
Yoshida)
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Fig. 3. Continued.
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Fig. 4. Sibbaldia procumbens communities on Mt. Shirouma, survey site II. A: Overall
view of the survey site II. B-E: Photo and distribution of S. procumbens in each plot.
B, C: Plot 6. D, E: Plot 7. (July. 24, 2025. M. Yoshida)
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Fig. 5. Sibbaldia procumbens communities on Mt. Shirouma, survey site IIl. A: Overall
view of the survey site III. B, C: Photo and distribution of S. procumbens in Plot 8. (July.

24,2025. M. Yoshida)
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Fig. 6. Sibbaldia procumbens found outside of survey sites in Mt. Shirouma, A: Overall
view of Site 1. B: Site 1. C: Overall view of Site 2. D: Overall view of Site 3. E: Overall
view of Site 4. F: Individuals growing in green net. (July. 24-25, 2025. M. Yoshida)
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Table 2. Number and size of individuals of Sibbaldia procumbens in each survey area on

Ithinokoshi on Mt. Tateyama.
F£ 2. MU/ BUCBITIA X T Y X L NA%

AT RO AL AR YA X

Cowverage of

Average individual size

Ar N Jartic: i
Plot Habitat Ie:a herbaceous . u_mll_Jcr OT \Ie”"’a] Holrlmnlal Area
(') layer (%) individuals  diameter ~ diameter (em)
. {cm) {cm) £
1 1x1 40 26 6.2 6.1 348
a rocky—gravel area
3 il 5 5 2
- composed of small pebbles el 30 33 45 74 228
3 11 30 10 7.1 78 84.6
) . : 4 5 2
4 a rocky open habitat with 1x1 60 4 16.: 17.1 244.0
5 scattered medium-sized stones 11 60 9 7.9 9.0 79.4
6 (ca. 10 cm) 1% 30 1 53 5.0 234
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lower part of the avalanche
8 11 50 11 56 7.6 41.6
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Fig. 7. Sibbaldia procumbens communities in Ichinokoshi on Mt.Tateyama, A: Overall view
of Ichinokoshi. B—Q: Photo and distribution of S. procumbens in each plot. B, C: Plot 1.
D, E: Plot 2. F, G: Plot 3. H, I: Plot 4. J, K: Plot 5. L, M: Plot 6. N, O: Plot 7. P, Q: Plot 8.
(Aug. 14, 2025. M. Yoshida)
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Fig. 7. Continued.
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Fig. 7. Continued.
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Appendix
AT X~ H A FREXIZBT L HBRED Y X K

1. ARG

AT X 1. N36°45'18.5" / E137°45'04.7", = & 2702m. A U A T = 7 Nephrophyllidium
crista-galli subsp. japonicum, A U X2’y A Rhodiola rosea, = A A A X Avenella flexuosa, %
T~ X231 Sibbaldia procumbens, F .7 )\~ Sieversia pentapetala, /~7 YA A3
Plantago hakusanensis, 7~7 %> 2% 2 < Primula cuneifolia var. hakusanensis, © A A 73/ 3
7 7 Tofieldia okuboi, < ¥~ 3 7R % Ranunculus acris subsp. nipponicus, X ¥~ > K
Gentiana nipponica, =/ /337 77~ Pedicularis japonica.

FRAT X 2. N36°45'18.6" / E137°45'04.9", 155 2703m. = A RAAXx v F /A XY
Hypericum senanense subsp. senanense, % 7Y ~<X LA FLo TN~ NITH o afFs T,
EAA T a T, ¥ ~A Juncus beringensis, XY~ /34  Potentilla matsumurae
IrwFUARTT Iv<UURY.

FHATIX 3. N36°45'18.5" / E137°45'05.0", #5im 2703m. 2 A RRAF® H T ~F /31
NI raf s g e AL T a v T IvvXUARUS I U Ry Gy vt
Viked

P8 A X 4. N36°45'18.5"  E137°45'05.1", 4% 5 2705m. ¥ 3 v ¥ 3 7 A/ Carex
blepharicarpa, # 7 Y ~X A Fro TN~ NIV raF s I TRy T
Peucedanum multivittatum, © A A T a7, I¥~A, IV AHRuy

FAA X 5. N36°45'17.7" / E137°45'05.2", & 2706m. A A Fav, Hravs
Empetrum nigrum var. japonicum, A AAF, v a T a VAT XTY¥wXoNA, FU
~EBXvav NI HoF A Na T af s g NIRRT T I XN
SYXRURTS

FHAEIX 6. N36°45'15.7" / E137°44'58.4" KE 5 2698m. 7 A /> Y 7 < Phyllodoce
aleutica, A A AARX, X TY~X 4 ¥~/ T4 Cladonia stellaris, v~ /3
e

FHAX 7. N36°45'16.1" / E137°44'57.5" 1 2709m.  7A/Y A7 7 27 ¥ ~F
VA TN, ST a

A X 8. N36°45'00.6"  E137°45'10.2", 15 2732m. 7 ¥ 7R VY A 4 Carex scita var.
tenuiseta, A T2/ A UV 7YY Lagotis glauca, I A AAF, X IR AAXA ) BT
Luzula oligantha, % 71 % =& X Artemisia sinanensis, % 71 1Y /A7 /N2 Anaphalis alpicola.
HTY<X R4 B AT UK Veronica nippinica, X Y~ 7 % /% U 2 v Solidago
virgaurea subsp. leiocarpa, ¥~V K

2. 37—/

A X 1. N36°34'11.0" / E137°36'46.4", 15 265Tm. 7 A4 ) Y AV 7 T, F o A
7' Carex pyrenaica, A A AARAX, AT Y¥vX LN, FUIT N~ IT¥HRXY TN
Cardamine nipponica, X Y~7 %/ % U VD

FHATIX 2. N36°34'10.8" / E137°36'46.5", #Z= /5 2657Tm. I A AAF AT ¥~F /31,
Fr TN, IXHERYFNF

FHALIX 3. N36°34'10.9" /" E137°36'46.5", 15 2655m. 74 Y AP Z . ¥ RS 2



50 Bull. Bot. Gard. Toyama No. 31

AARAX BTXX N, FUrIAv, I¥PwT7X/FV V0, IFvvF03A1,
IV H RV NS

FHAEIX 4. N36°34'10.4" / E137°36'46.5", 15 2653m. 74 /Y AP/ T, 2 A ARF,
BTXXRUANA TF TN NIRRT T T C AT UL IX~T X/ XYV 7,
IXYTX I/ XV VT, IYRERY TN ISRy,

FHATX 5. N36°34'10.4" / E137°36'46.6", 15 2653m. I A AAF, A TY¥<F /31,
FUTN~w, BATUFHE IX¥~TX /) XV VT, I ERYTNT

FHATIX 6. N36°34'10.4"  E137°36'46.6", =5 2653m. 7T A/ YAV I I, A TIXFav
Campanula lasiocarpa, A A AAX X T <X Fo TN~ I¥~<T7F/F) V0,
NE SNy

FAA X 7. N36°34'10.6" / E137°36'47.3", 1 2656m. T A4 /YWY I T7, A UXxFay
Campanula lasiocarpa, > A7, AAAAX ATX¥Y<FXLN\A, Fo I~ I¥~T
/XYy

FHA X 8. N36°34'10.6"  E137°36'47.4", #E & 2656m. A UXF gy, wvIvyaHgs
Aconogonon weyrichii, 2 A AAX, AT XX A, FU TN~ NI ATFH
Anemone narcissiflora subsp. nipponica, X Y~T X/ XV VT, I~ X R NG
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Low-temperature seed storage of Vaccinium amamianum (Ericaceae),
a critically endangered species

Toshiaki Shiuchi

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
t-shiuchi@bgtym.org

Abstract: The viability of Vaccinium amamianum seeds under low-temperature storage
was investigated as a conservation strategy for this critically endangered (CR) species,
using seeds collected from plants cultivated at the Botanic Gardens of Toyama. Seeds
stored under refrigeration (5°C) and freezing (—30°C) were incubated in a temperature-
gradient incubator at 30, 25, 20, 15, and 10°C. The optimal germination temperatures
were 25°C and 20°C. Frozen seeds maintained a germination rate of 100% even after
three years of storage. In contrast, seeds stored under refrigeration for two years
exhibited lower germination rates of 70% and 76% at the optimal temperatures of 25°C
and 20°C, respectively. When seeds stored under frozen conditions were sown in soil,
survival remained at 85.3% or higher for up to 150 days. In contrast, seeds stored under
refrigeration showed a maximum survival rate of 22.7% at 35 days after sowing, and all
seedlings had died by 141 days. These results indicate that the seeds of this species are
orthodox and tolerant of freezing, suggesting that long-term conservation through frozen
seed storage is a promising strategy.

Key Words: critically endangered plant, frozen seed, refrigerated seed, seed germination,
survival rate, Vaccinium amamianum

Y N U 2 &7 & % Vaccinium amamianum
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Table 1. Dates of collection and sorting of cold-stored Vaccinium amamianum seeds used in the
experiment, the subsequent periods of air-drying at room temperature and silica-gel drying in a
refrigerator, and the start dates of frozen storage and the germination test.

F 1. ERICHNVRIERITFELZY RV 2220 F-ORERB IO RERR , ZO%OFIERT
CTOFIEEIM L RTRIEN TD LU 77 LD R, ImRORAFd LU e BRBAAG H

Date of . Room- . 'I.{efngeratefi Start date of seed Start date of
seed collection temperature air-  silica-gel drying . o
. . . = freezing germination test
and sorting drying period period
December 14, 2020 14 days 31 days January 28, 2021 January 14, 2022
January 12, 2023
November 26, 2021 15 days 10 days December 21, 2021  Novenber 30, 2023

RITHAN S L0 ZFKIE O wiE &2 32T
7=b DT, W (1962) (2 X 2 Frfse sy o
A TREARE LTINS N ERTH 5 rlEE
PEDIEIV N, ZAL D OEAITHRE LARIZ K0 15
BHINTEBY, #&30cmll EICkEL
TR T, TR D2EBIH D OO,
FERRATE - R LTV D,

I, SRR ORI OHEL T
W&V, MY EEEIR ORI i
Llgo TG, ZOHT, FlFORHIRAT
%, RSN TZEH CEAR BB IR A Zh =R
WCHERF CE DA 2 FlEE S TWA (LI &
Pritchard 2009), F£7z. J#EY)7erc & KRR
TFOLRME T T - OFEMPKIBICIERE S
D2 ENRIITEY (Walters ef al. 2005,
BRETH B ARBRBER 2009) . BFAEA OHEPR U
27 DI b FET 52 LMo Tng
(Hay & Probert 2013),

2 FRHEMICE W TR
T HHENED & TE Y, Hernindez
etal. 2012) (T BT OT T AEio
Vaccinium meridionale Swartz O f& - 73 ¥ 1
fi7 & U CREIMIRRAFD rIRetE 2 R LT
W%, — T, Chau et al.(2019) 1%, ~NTA
PEAJ XB3FICBNT, — I18°CRFFT
DFEFFMPFET L ICR D 2 L2 LT

W5, ZOXHIZFEBOWY TH - THIHHE
R AR E L DWW C IR 23380 &
N5, T TAIETIE, P RY arExo
EHRes B e LT, BB TICRT
B TARAED FTREMEIZ DWW TR E AT - 72

MEEAE

LR PR E T A Y KU 2
FEN D, 2020 4F 12 A 14 A, 2021 4F 11
H 26 BICERSE L= fl 1 2 IR AR AFRER I H
W, TR ORI IRITERBEE HARR TR
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BLUTRAZREL, BRCHBRIE%,
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Lz, FEF%70% DT X ) —LIRIET T
1 oMEEmFEEL, BERIem DT T X
T A4y IR — L OHRIZEAFK TR L
T2 —8 O I AR (RSN A A 2
F YN A o 2 e ) x|
T % SORLT ORERE L 7=, K, v —
Uz RS B ARE bas i R ERT R oD 1R
) TE TR 2% (TG100-ADCT) @ 10°C, 15°C,
20°C, 25°C, 30°C O TEIRIEE SRR A
BEE ., ERMT 12 FE O AR, 12 B RS
W Uiz, FENGHEN 1mm T L H -k
,'fj: %—f%\éﬁa L #ﬂfliﬂ L/7LCO %ﬁ%ﬁ}g (Tso) Li%{ﬁg
FEIEFR D 50% (ZFEE L7 A (Time to 50%
germination) & L7=, ¥ — LND KD
L7oBRICIE, MEARKE MG L, ek,
FEOEERENIR SN T =iz, KR
& 1 REORERE L, 50 AREH#E%
1T-o7,

IREEABLIEIRER COFRFERICINT, F
FHEH UL < LTMET 2 E AR S
728, IR U CRER ORI Z
LT, IR TR L O RAE LT fE 7%
2024 42 H 23 FIZHREAVINRL : FETE 1INk

BN Y R arEEIcBiT b ORIERF 53

R X HREE+=1:1:1 ORES HICHEREL .
RMEEN—IF 2T A FTH2 mm ODEX|T
Bolz, FDO%, EiE (K 25°C) T 12 IEfiTREA
B, 12 R O S FIZE Wz, PRAFSR
2L FET- 25T O EELT.S cm DR
k3 EICHRRE L, JEmfEK b LA K E RS
ToHRICEWTER Uiz, TEEER LR
BRIEFREL LCTRW, FREZO 1 AR
2HZLIC, ZO®%ITN 2 M I LBzl
7o BIERITS » ARG L, BBIERAICR Y
NNDOFEADEREZEZ T2,
BELT-RENSRAZRE LT 2K
WA FITRAFT 5 £ TO=EIR (K 25°C) T
DOREHAR SRR LT B MR D 7
B, 2023 411 H 29 HICTEREE - Fi® L7-fE
FHHWTER L, BE LB RICRES
B fERAR D 25°C fHIR St T ICHRME L 7-Fd 1
L #925°C O=RIR T T 86 H M S 714,
202442 H 23 HICH LEE AR > MCEE
L7 2N T, ENENORIERNE
g2 LT, AR EERA L O LIc R
U7-BROE B L BRI, LR & Rk
Th D,

Table 2. Germination percentage and germination speed (time to 50% germination, Tso) of
Vaccinium amamianum seeds collected on December 14, 2020, after one, two, and three

years of storage under frozen conditions.

F2. 202012 H 14 BICBREL- VYRV r B0 - 2mHEALE T TLE, 24D
KO3 RMRAT LTtk DI IR LIS IEHE (50% FEEEE TOMERH : Ty) .

{yiiﬁfﬂ?iﬁiﬁ;c> 30°C 25°C 20°C 15°C 10°C
January 14, 2022 Germination (%) 100 100 100 100 96
(one year)  Speed (T, days) 6 7 I 19
January 12, 2023 Germination (%) 96 100 100 100 96
(two years) Speed (T, days) 7 9 13 23
November 29, 2023 Germination (%) 90 90 96 98 88
(three years) Speed (Ts,. days) 9 10 15 29
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Fig. 1. Germination percentage and germination speed (time to 50% germination: Ts,) after one

and two years of refrigerated and frozen stored seeds of Vaccinium amamianum collected on
November 26, 2021. A: Germination percentage of refrigerated-stored seeds. B: Germination
percentage of frozen-stored seeds. C: Germination speed of refrigerated-stored seeds.
D: Germination speed of frozen-stored seeds. The values on January 14, 2022, represent the
germination rate and germination speed before cold storage. Open squares (0), circles (o),
squares (m), diamonds (#) and triangles (A) indicate temperature treatment of 30°C, 25°C,
20°C, 15°C and 10°C, respectively.

1. 2021 411 H 26 BICERELI- YRV arEE20fH+4 1 BLO2 FEH. BIEBLIO%
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10°C D& S5~ 7.
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FEIEHEICE Ui, WA TR CIEfR
TFERDRRIA 25 L I28 L < BB DMK
<720, 10°CIREEX CTIXELY & & FE, /17
BREGEN D 1L ER 2 FH TIEER TN
19H, 32H, 47H&70, 25°C & 20°C D
HEXTHLEFNLFIL6H,. 8 H.17THE 7TH,
12 H, 19 H & 72 -7 (Fig. 1C), MR
T CUZ 2020 FFERE O RTRIR T 1 & R D
B ZR L, FEOREEI R e AT
MRS 7 (Fig. 1D),

BN Y R arEEIcBiT b ORIERF 55

RATEREICLDEERFETOETE
IRl oy Sk R a0 LY w2 /Y LISV E R mE
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THEENBE SN TV, £ 2T, 2020
12 H 14 B, 2021 4E 11 A 26 HITELEL .
R X OWR R L7212 H I iR
L. L ZOBRORNEBIZE LT, ZOR
F O BERTE LT- 2020 4R35 LU0 2021 4R
HERETFIZHOVTIE, 150 HEEOAEFERITFN
Z1.86.7%.85.3% CTdH 7= (Fig. 2), Lo L.
IERRAT L7z 2021 FFELEERE 7Tl A7
1L 35 HIZICH| K 22.7% ol b o, &+
Dk, FEAEORIENREITL, 65 HBIZIX 1
EARDIRE 720 | 141 BIRIZIIAESE L CARF
fERIE72 < 7r oz,

Germination (%)

Days after sowing

Fig. 2. Changes in the survival rate of
Vaccinium amamianum seeds sown in soil
after two to three years of refrigerated
or frozen storage. Circles (0), squares (O)
and triangles (») indicate the germination
percentage of seeds collected in December
14, 2020, and stored frozen, seeds collected
in November 26, 2021 and stored frozen,
and seeds collected in November 26, 2021,
and stored refrigerated, respectively.
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Fig. 3. Changes in the germination percentage
of Vaccinium amamianum seeds collected on
November 29, 2023. Circles (o) and squares
(D) indicate seeds sown immediately in the
25°C chamber of a temperature-gradient
incubator and seeds sown in soil under
25°C conditions after 86 days of drying,
respectively.
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Habitat conditions of Sophora franchetiana (Fabaceae) in Kirishima City

and Callicarpa longissima (Lamiaceae) in the Takakuma Mountain Range,

Kagoshima Prefecture, Japan

Toshiaki Shiuchi

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
t-shiuchi@bgtym.org

Abstract: A population survey of the critically endangered (CR) species Sophora
franchetiana was conducted in Kirishima City, Kagoshima Prefecture, where a total
of 388 individuals were recorded. Of these, 58 individuals measuring 0.6 m or taller
were observed to be fruiting. Soil pH at the study sites was slightly acidic. In addition,
a single individual representing a new locality was discovered in Tarumizu City. A field
survey of the natural habitat of the endangered (EN) species Callicarpa longissima was
also conducted in Tarumizu City, Kagoshima Prefecture. The five individuals recorded
15 years ago were no longer detected; however, 18 newly established individuals were
confirmed. The largest individual reached 6.4 m in height and produced numerous fruits.
At the surveyed sites, neither species showed signs of population decline, and neither is
considered to be at immediate risk of local extinction.

Keywords: Callicarpa longissima, critically endangered (CR) plant, endangered (EN)
plant, new locality, Sophora franchetiana
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Colored floral nectar emitting UV-fluorescence observed in
Dombeya wallichii (Malvaceae)

Yuya Hayase

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
hayase@bgtym.org

Abstract: Colored, UV-fluorescent floral nectar was observed in Dombeya wallichii
(Malvaceae). The floral nectar of D. wallichii appears pale yellow under natural light but
emits bluish-white fluorescence under UV light. This is the first report of UV-fluorescent
floral nectar in the genus Dombeya, as well as the first documentation of the simultaneous
presence of colored and UV-fluorescent floral nectar in plants.

Key Words: Colored floral nectar, Dombeya wallichii, Malvaceae, UV-fluorescent floral

nectar
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I %5 B AR E 1T R AE % (UV fluorescent
floral nectar) & FEIZN D, & DRRITHEEMIIC
WENRHDLHOD, I FHNDHBIGTIIR
MoTl= X 9 Toh b, Zenchyzen et al. (2024)
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Fig. 1. Dombeya wallichii cultivated in the Botanic Gardens of Toyama. A: An inflorescence
showing the location of floral nectar (arrows). B: A drop of nectar on a glass slide placed on
white paper. Photographed under natural light. C: A drop of nectar on a glass slide placed
on black paper. Photographed under UV light (365 nm) using UV pass filter (ZWB2). D: A
flower under natural light. E: The same flower shown in Fig. D, photographed under UV light
(365 nm) using UV pass filter (ZWB2). Bars: B-C 5 mm, D—E 10 mm.
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Records of Cantao ocellatus (Hemiptera: Scutelleridae) collected from the
Botanic Gardens of Toyama, Japan
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Abstract: Cantao ocellatus (Thunberg, 1784) is a species of shield bug in the
family Scutelleridae distributed across Asia. The Ryukyu Islands were previously
considered the northern limit of its range. Although the species did not originally
occur on the Japanese mainland, it has been collected from several prefectures in
recent years. In November 2025, C. ocellatus was collected at the Botanic Gardens of
Toyama. This report represents the sixth record of C. ocellatus in Toyama Prefecture.

Key Words: Cantao ocellatus, Hemiptera, Mallotus japonicus, Scutelleridae

7 71 % J1 A I3 Cantao ocellatus (Thunberg
1784) 1% 7 A 2 3 H Hemiptera % 7 A A
B} Scutelleridae ® —FE T, 7 H AT T
Mallotus japonicus 21X U, ~o XA 74
B Z7URL UARXRREETF MM E TS
(Z27K1F > 1993) Jis &2k (polyphagous) D W
ERTHDH, £FEI1F19~26 mm & KT,
REUEARZERH L < | BECHH R IR~
BT, BOWES BB ERIZ LD Kb D)
EFRFOWMAVBRN D D, AFEITE ) Dl
BIC oA L. BARENTIIIER, M
D ATALIR & STV (- A1

2012), 2000 A=RiiH4 H B 42 [E 45 T F 51
N Z (Y - BPA 2021), —EBCILES A
FELE - 3€E 2010) o) 7 BHHAE R (F
H1 20045 K11 - DN 2016; £9AK 2019) & fifgd
SINTWD, Fo, AT UL UITEEHZ
BETLZE0H0, W ETHLHEINTE
. B ERKRSBIIIM ROk LRk b &
% (FLEZS - B8l 1970),

B LTI 2020 4 10 HIZOK R THEREE
SNT=OEFEINCCER - FEH 2020), R4
11 HIZ 2 B1H CGAH - R 2023), 2023 422
36 HE G5 H 2024), 2024 42124, 501H G5



72 Bull. Bot. Gard. Toyama

FH 2025) SER STV D,
EH DL 2025 FFICENTIEAN 6 1B & 72
HEAKREBRE L T-DT, WiET 5,

Efat 3
18R, & L B (LT e R T b AR 42,
2025411 A 20 H, FEA=sEREL4E, &Il
BHAEmEERE . TOYA-JI-62213 (X 1),

FERFORR
FLEMERITIEN DY T A RlR—inG R
U7 AR — /L ~OIEEIH & DWiE NE DS
BEIZ 8L LTz, 20254 11 H 20 HICTE
FRRER L, THXH AL L B0
IR R A SRS L, SR A
177z, ARIZITEIRIZZ ORISR
Bk DZER A2 o 2 A 7 (AR & (%2
KIED> 1993) . FERRE R IC O BERITRL 3 8 %
D, AERITIEHE CH -7 (X 1),

BEARDERIZDLT

A CRodEk LI X B B Tl W
Aot 1 BHOAER SN Z Lnh . RO
BEAGOE & FRRICIRE L B 2 Hd, AT
Rt BEITX 52 &b, MO L
ERBE) L THRCR L CE - H 503, B
e 72 EROFFIITE S - 72,

728, BEWNICITGD o= U 7 IR
IRETHTHDT T3 AT 0 D ST
WD I SRR ) RRFI
LT3, BEIROICIE & A EHIE L CQNvE D
EhdH ., BRI i%%iﬁ?ﬁ)/)fzo N
I3 IAE B I FE Rk O T a7
A J7 U Mallotus paniculatus & FEF% S0 C
BY, BEHEWE L THESN TS Z Eh
5 (ZKIED 1993), IBEOMEB DTN
HEFIZRALTES L T ROHER L
D, DD Tz, AHEECRKH IR, &
[ 72 PEE DI T 8 A bR S TS
7o, WAEEEIX 7 HEHEE L CRNOR

No. 31

lllWT%ﬁéht?ﬁ%w%A/@ﬁm
2025 4E 11 H 20 H, #Rs : WS . K&
27.3 mm.

THE 2 BIZR L CTHT,

5| FAXHR

B LEZRE RS- BBRALRET . 1970. 7 E mifEl
HASIZHER LI BB 56 SH— 19684F:
EORCKE BE. FEax  38:318-330.

SEHRSC PR © 2020, FILRICBITS
T A XA LT OYERER . ATITe L 599:
45-46.

SEWRASC TR L 2023, BILRICBITS
T XN A L OBNIREE . IR
TRERFFE RS 47: 4344,

EHARSC . 2024, EILTIZET DT ¥ A
LT OB & LR AT TR
4 48: 63-64.

JEHSC . 2025, 20244F (2l i & ANERT T
WEERENT=T XTI A LT ORE: . Bl
TR AT 49: 67-68.

RINF - IR — . 2016. & R WLEKHIC
BIFDT XA LOFEEE:. AHlTe L
550: 17-18.

EHHEZ 2004, (LORTT IXH A LD
Hlimshh o v =—%ffEd . A TlZe L 395:
40-41.

EFEER T A1 L2012, F U A LTEL



March 2026

A B ESERTe . KT (W) B AR
Oh A b 38 . 457-462pp. 22[H
B EE W, B

B B BRAIIREE | 2021, 20204EFKIC Ak
AR VEE LT DDA L.
AR E SRR A 6: 1-10.

FERZIH] . 2019, BARBRRI & 7257 7 A
L (I ALYAIX T ADLTE) O

PEAT - A RIS T DT X A LT DR 73

FRRLEE . EARIRST < SRR IS
17: 51-54.

LT« mFFGHIE LT 7 I -
EEETR L1993, AR A L (X5,
380pp. ZEENAE W, HOL.

(RS2 FemEtih | 2010, #8 S RBEHETC
T XTI AL w RS, RN
BERFIEER 20: 73-76.






SEURPRIEVEARBERERE (FF 8 £ 2 A 1 BEIHE)

1. EREHE
WA TE 28X, FAIE UCE LR R E S X OVE LR AR R v T — 7 A A
KA EPEDREORE &35, 7272 LIROGBAITIBENA THLRET L2 N TE 5,
1) & L AR S R O U EERE DY) & 72 1 IRE AR 2 kPR & L 7-F5E,
2) WFFEICHWToE) & To AR & 3 | LR R S RN TS 5 5 556,
3) B OWMIZEET DA - IFFRDYE.
4) TREZ B RefR 2  L 12354,
2. JF R OFEHA
FRX IR SCE TS T, JREE (Article) . #23t (Note) . & B} (Miscellaneous) . & 11 b 1 e f# 4
I e R (BGT Plant Chromosome Reports) & 3%,
3. iR RS
JEFRE X, 7 % A b I Microsoft Word 7 7 A /L (.docx). (% Microsoft Excel 7 7 A /L (xlsx) .
X1Z JPEG % L < I3 Micosoft Powerpoint 77 7 - /L (pptx) DR E L, WFERE LA REL B
(wakui@bgtym.org) A — VIR CTEMNT 2D, 77 A AT A X8 TMB & D REWGEITHEI L T
20, 77 ANENDTETEREEREST B S50 TERMNT 5,
4. R DR
BRFRORGIL, AmdOBEREZR L TREZBSNIRET 5, MEZEENEHZE
HZL > T X OZHE &35,
5. E1EkE
ik SN FRSC OB S (LR R RN IR R T D,
6. JRfEDEX )7
1) FSCix A4 CHFRRIC 11740 55, 1 EH 30 {72 MEHEL 95, BROURFRIE A4 BRI AP 3cm ©
HRAZHRT, 1H2STEIERELT 5,
2) Rk RERRSCOBAIILL T oMWY &35, 7272 LERFEILZORY Tidau,

a. FHE, EHA. B, (P EEEA—LT FL A IR OBAX, XL, K
SURFROWA . FsUIAE, LFoRE . J/EH (corresponding author) D A —/L7 KL
ADHFM L, K4 LWL EZTAZ Y 27 (%) THRT D,

b. ZEXEE (Abstract) & F—7— K (Key words) : X FIL 200 sELAN, F—T— FiX 10
FELINE LT V7 7 Xy MIBIZESIT 5,

c. AR : Fram. BEFE 515 (Materials and methods) . fi& 5 (Results) . 5%% (Discussion) . #f
FEDIRZFEHEL 95, Fram, SEEIZ R LZ 20 722w, HEEHA WY, B4R
HFEO IR T,

d. FOSCIE L - ROURFR O 6. R, B84 . MEARSC AT, PrBOIRTHSHHE AL 21T 5,

e. IHSCHK (Literature cited) : ZHFHA DT VT 7y MEIZIERD, REGTEITES 522K
T5HZ &,

f. Z O, EEOFEMIIEOE 52239 5,

3) X3 K- BRI, MY B ORI (140 X 180mm, F 721 65 X 180mm ) & F -« #Ro

P A XEERE L TER L, BEIIMREE 350dpi DL LT 5, SITEHEOEAIT, MR ESE O

FRE LM TR T 5, SlS03Esce L, £ & THICRT, FSGRXO%HE. st

&L L T L, KROFHALE 2 FREOLARAIERT 5,

4) WL oFRR - EHEEEALR (SD 12Xk 5, BAOBAREITHEEE L L, B4 REe2F 720,
7. MIE
EFEERIEIURE DR E L, BRUBRIIREZ B ST D,
8. hnE
BREIZER L TA 4 HOBRBELZIRZ D KEEZZH),



ELEFLBEYEATRSE BEE (M)
ZHLH P oS A H w A XA - &
f& Bl (OTHTe) 3 paTkes gkt EZB I —T
x K 4
(FHEEHIO%o15) (B F)
(GREGTEED)
([A] - 532)
H{LEEOFE —
[GRESD)
EXESES)
(EEE5'Y)
(Fm)
B OSC FOE —
€3]
VN’ #
B fE B (DB hT— #0)
= B (DB hT— #0)
A ED TROT 25 5, 30T 50 FLIA
VAYA= L/ & (¥
?
BRERRT - K4
TEL
FAX
E-mail

KEIOWITIMEZ RS TRALET




Contents (H &)

Articles (JfiZ%)
Tadashi Kanemoto: Cytological studies on three Pilea species (Urticaceac)

COllected N TAIWAI  wreeeeerrrrmrrmmmmeee et e e et 1
A IE « BI5 CHEE LTz Pilea elliptifolia, P. melastomoides & P. plataniflora
DR F IS
FAAHHWE « Tk & : 7V R Y 7 0 OFFRIEOEIRFEHIZR  REFL &
ST LT F3 1T B UGS v veerveemee ettt 9

Akimi Wakui & Gaku Kudo: Interpopulation variation in the germination
traits of Peucedanum multivittatum (Apiaceae): A comparison between the
Taisetsu and Tateyama Mountains, Japan
FfR R EEO A FAWE - KE fil #E 10 FERICET D
%Ey@%@mﬁjﬁl\mﬂ—ﬂ-@{éﬂ ........................................................................... 19
Kazuomi Takahashi, Megumi Yoshida, Akimi Wakui & Tohruu Ohmiya:
The invasion of dwarf bamboo species into snow-meadows in Murodo-
daira, Mt. Tateyama, over the last decade
FHOSH  ABHRICBIT D2 7Y~ A BEOBUR  still— 28k o
|54 $§z ..................................................................................................................... 33
Megumi Yoshida: Status of the Sibbaldia procumbens community on Mt.
Shirouma: Comparison with that on Ichinokoshi, Mt. Tateyama, Toyama
Prefecture

Notes ()

HEAFIA: AAWEEMEY Y ) a5 EBICBT 08 FOMRIBRGE 51
Toshiaki Shiuchi: Low-temperature seed storage of Vaccinium
amamianum (Ericaceae), a critically endangered species

HENHI ERBRESETOY 7 VALV AXABIOERILO S 7~ 5T
X D E A ;UQ {E ...................................................................................................... 59
Toshiaki Shiuchi: Habitat conditions of Sophora franchetiana (Fabaceac)
in Kirishima City and Callicarpa longissima (Lamiaceae) in the
Takakuma Mountain Range, Kagoshima Prefecture, Japan

FWa# A © Dombeya wallichii (7 44 Bt Malvaceae) THEIZE 7= UV &%
B A L JE B oo ve e 65
Yuya Hayase: Colored floral nectar emitting UV-fluorescence observed in
Dombeya wallichii (Malvaceac)

VEATSEDS - S5 MASC: B IR A B35 1T 2 7 X A Ly OERIERD k- eveereereeeeeeees 71
Sachika Nishimura & Tomofumi Iwata: Records of Cantao ocellatus
(Hemiptera: Scutelleridae) collected from the Botanic Gardens of Toyama,
Japan

&*{%}%ﬁﬁiﬂ ..................................................................................................................... i

&*&g ........................................................................................................................ i



All inquiries concerning

the Bulletin of the Botanic Gardens of Toyama
should be addressed to the Editor:

Masashi Nakata

Botanic Gardens of Toyama

42 Kamikutsuwada, Fuchu-machi,

Toyama 939-2713,

JAPAN

& LR RAE E T RS 5 31

#* 47 B SfM843H28H
MREHBIT BLIRPRESE RE b HBE

T 939-2713 & (L Ll e Ho BT AR 42
AT BT AWRMENEAN TE L BkOSRAT

T 939-2713 & LR E (Lifide HR T _EAEH 42
IR At AU v BT HIR RS

T 550-0002 A F AR5 17 78 XL 4 2-1-13-6F




