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Cytological studies on three Elatostema species (Urticaceae)
collected from Lanyu Island, Taiwan

Tadashi Kanemoto

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

Abstract: Chromosomal studies were conducted on Elatostema acuteserratum, E. edule,
and E. hirtellipedunculatum (Urticaceae) collected from Lanyu Island, Taiwan. The chro-
mosome number was 2n = 26 for all three species. This is the first report of chromosome
number for these three species. Notably, in E. acuteserratum and E. hirtellipeduncula-
tum, secondary constrictions were observed at the interstitial region of the long arms of
the largest chromosome pair; however, such chromosomes bearing secondary constric-
tions were not found in E. edule.

Key words: chromosome number, Elatostema, secondary constriction, Taiwan,
Urticaceae

According to Lin et al. (2003), the genus Elatostema J.R. Forst. et G. Forst. (Urticaceae)
comprises approximately 300 species, most of which are widely distributed throughout the
tropical to subtropical areas of Africa, Asia, and Oceania. Many species of this genus are
herbs, small shrubs, or subshrubs that grow in moist forest understories, ravines, and/or
caves.

A revisional study of Elatostema in Taiwan was conducted by Yang et al. (1995), who
recognized the following 15 species: E. acuteserratum B.L. Shih et Yuen P. Yang, E. edule
C.B. Rob., E. herbaceifolium Hayata, E. hirtellipedunculatum B.L. Shih et Yuen P. Yang, E.
hypoglaucum B.L. Shih et Yuen P. Yang, E. lineolatum Wight var. majus Wedd., E. micro-
cephalanthum Hayata, E. multicanaliculatum B.L. Shih et Yuen P. Yang, E. parvum (Blume)
Miq., E. platyphylloides B.L. Shih et Yuen P. Yang, E. rivulare B.L. Shih et Yuen P. Yang, E.
strigillosum B.L. Shih et Yuen P. Yang, E. subcoriaceum B.L. Shih et Yuen P. Yang, E. tri-
lobulatum (Hayata) T. Yamaz., and E. villosum B.L. Shih et Yuen P. Yang. Recently, Tseng
& Hu (2015) conducted a taxonomic revision of Elatostema in Taiwan and its surround-
ing regions (Australia, China, Japan, and Indonesia) based on morphology, geographic
distribution, and molecular phylogeny. They treated E. herbaceifoluim as a synonym of E.
cyrtandrifolium (Zoll. et Moritzi) Miq., E. yonakuniense Hatus. in Japan as a synonym of
E. microcephalathum, E. multicanaliculatum as a synonym of E. oblongifolium Fu, and
E. platyphyloides as a synonym of E. platyphyllum Wedd. Thus, they concluded that there
were 16 species of Elatostema in Taiwan: E. acuteserratum, E. cyrtandrifolium, E. edule, E.
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Fig. 1. Plant materials collected in Datianchi, Lanyu Isl., Taiwan. A: Elatostema acuteserratum in
its natural habitat. B: E. edule in in its natural habitat. C: E. hirtellipedunculatum cultivated in
the Botanic Gardens of Toyama. Photographed by T. Kanemoto. Scale bars indicate 5 cm.

hirtellipedunculatum, E. hypoglaucum, E. lineolatum var. majus, E. microcephalanthum, E.
oblongifolium, E. parvum, E. platyphyllum, E. rivulare, E. strigillosum, E. subcoriaceum, E.
trilobulatum, E. villosum, and one hybrid “species” between E. lineolatum var. majus and E.
platyphyllum.

Among these taxa, chromosome numbers have been reported as 2n = 26 in four species:
Elatostema platyphyllum from the Ryukyu Islands (Kanemoto & Yokota 1998); E. micro-
cephalanthum from the Ryukyu Islands (as E. yonakuniense, Kanemoto 1997; Kanemoto
& Yokota 1998); E. trilobulatum from Taiwan (as E. obtusum var. trilobulatum, Kanemoto
2002); and E. lineolatum var. majus from Taiwan (Kanemoto 2018) and the Ryukyu Islands
(Naiki et al. 2022). However, the remaining 12 taxa of Elatostema in Taiwan have not been
studied cytologically.

During fieldwork in Taiwan and the adjacent Lanyu Island (Orchid Island) in 2006,
individuals of Elatostema acuteserratum, E. edule, and E. hirtellipedunculatum (two per
species) were collected (Fig. 1). This study reports the cytological characteristics of these
three species.
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Table 1. Localities, chromosome numbers, and voucher data of three Elatostema species studied.

Species Locality ?]252{)2?‘8(02?; Voucher
E. acuteserratum Eaz:ltciizrr:i}::i’t(];illj:iﬂ;i])and, Taitung County 26 ¥t§3823;
E. edule Datianchi, Lanyu Island, Taitung County 26 Ejggggi
E. hirtellipedunculatum ziﬂzr;:i};i‘t;‘?rrg:;])and‘ Taitung County 26 Ejggggz

Materials and methods

The materials examined are listed in Table 1 with voucher data. They were cultivated in
pots in a greenhouse in the Botanical Gardens of Toyama.

Somatic chromosomes were observed in the meristematic cells of root tips. We fixed 5
mm long fresh root tips in a 3:1 mixture of 99.5% ethanol and glacial acetic acid for 20 h
after pretreating in 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 s and the meristematic cells were
stained with 1% aceto—orcein. Chromosomes were prepared using a squashing method.
Voucher specimens were deposited in the herbarium of the Botanic Gardens of Toyama
(TYM).

Results and discussion

The chromosome numbers determined in this study are shown in Table 1. The chromo-
somes were counted as 2n = 26 at the mitotic metaphase in Elatostema acuteserratum (Fig.
2A), E. edule (Fig. 2B), and E. hirtellipedunculatum (Fig. 2C). This is the first report of
the chromosome counts for these species. Previous cytological studies in Elatostema have
revealed that the basic chromosome number of the genus is x = 13 (Kanemoto & Yokota
1998; Yamashiro ef al. 2000; Kanemoto 2002, 2015, 2018), thus E. acuteserratum, E. edule,
and E. hirtellipedunculatum are diploid with 2n = 26.

The 26 chromosomes of Elatostema acuteserratum and E. hirtellipedunculatum ranged
from 1.0 to 3.0 um in length, while they ranged from 1.0 to 1.5 um in E. edule. Elatostema
edule had relatively small chromosomes compared to E. acuteserratum and E. hirtel-
lipedunculatum. Elatostema acuteserratum and E. hirtellipedunculatum had secondary
constrictions in the interstitial region of the long arms of the two large chromosomes,
whereas chromosomes bearing secondary constrictions were not observed in E. edule.

Chromosomes bearing nucleolar organizing regions (NORs), visualized as second-
ary constrictions or in the presence of satellites, have previously been reported in six
species: E. oshimense and E. microcephalathum (as E. yonakuniense) from the Ryukyu
Islands (Kanemoto 1997; Kanemoto & Yokota 1997), E. suzukii from the Ryukyu Islands
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Fig. 2. Somatic metaphase chromosomes of three species of Elatostema studied. A: E. acuteser-
ratum (2n = 26). B: E. edule (2n = 26). C: E. hirtellipedunculatum (2n = 26). Arrows indicate
secondary constrictions at the interstitial region of the long arm of the largest chromosome pairs.
Scale bars indicate 3 pm.

(Kanemoto & Yokota 1997; Yamashiro et al. 2000), E. platyphyllum from the Ryukyu
Islands (Kanemoto & Yokota 1997), E. trilobulatum from Taiwan (as E. obtusum var. tri-
lobulatum, Kanemoto 2002), and E. salvinioides from China (Kanemoto 2015). However,
this chromosome has not previously been reported in E. lineolatum var. majus from Taiwan
(Kanemoto 2018) and the Ryukyu Islands (Naiki et al. 2022).

From a cytological perspective, this and previous studies suggest that the genus
Elatostema might be divided based on the presence or absence of secondary constrictions
on chromosomes. However, a recent molecular phylogenetic study revealed that the species
in these two groups belong to different lineages (Tseng & Hu 2015). Therefore, cytological
differentiation concerning secondary constriction may have arisen independently within
different lineages.

The author thanks Dr. Masashi Nakata of the Botanic Gardens of Toyama for his valu-
able comments on the manuscript. This study was financially supported by the Toyota
Foundation (Grant number D05-N-006).

FA IE: SZHBSEA SV YRDTINS v @ ORI FRIRFSEIC L o T, BefaiRo B
V& 3 RO AT x=13 ThHHrZ enwEINTND

Bl MM s K R M TR E L Z & 2 B, E. acuteserratum, E. edule, E
72 E. acuteserratum, E. edule, E. hirtellipedunculatum |3 _fEIKEE 2 BN 5,
hirtellipedunculatum @ 3 FEIZ DOV THIJE S E. acuteserratum & E. hirtellipedunculatum C
WIRFFE 24T > 72, YeaREIX3 /e b 2n 1, BEEICRE WV 2 ROYERO BN TED
=26 BRESNZ, TRETOYUNRIY TURRIENBIEL SNTZIR, E. edule TIXZ
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obtusum var. trilobulatum (Kanemoto 2002) .
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Newly discovered population of Sibbaldia procumbens
on Mt. Jodo in Tateyama Mountains

Megumi Yoshida "* & Naoya Wada

"Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*yoshida@bgtym.org (corresponding author)
?Global Research Centre for Advanced Sustainability Science, University of Toyama,
3190 Gofuku,Toyama 930-8555, Japan

Abstract: Sibbaldia procumbens L. is a rare alpine plant first discovered in Japan at
Ichinokoshi in Tateyama Mountains. Ichinokoshi is currently the only known habitat
of this species in Tateyama; however, this study identified another habitat on Mt. Jodo.
The habitat was located on a steep slope descending from the summit and covered with
snow for an extended period. A total of 13 cushions grew in this habitat, which was
smaller than the one in Ichinokoshi, and the surrounding vegetation differed from that of

Ichinokoshi.

Key Words: Mt. Jodo, Sibbardia procumbens, Tateyama Mountains
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Fig. 1. View of the Sibbaldia procumbens population on Mt. Jodo.
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Fig. 2. Distribution of Sibbaldia procum-
bens individuals on Mt. Jodo. Surveyed on
September 23, 2023.
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Fig. 3. Individuals from the Sibbaldia procumbens population on Mt. Jodo. Numbers correspond to
Fig. 2. Photographed on September 23, 2023 by M. Yoshida.
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Fig. 5. Cushion area and the number of fruits
set in the Sibbaldia procumbens population
on Mt. Jodo. Surveyed on September 23,

2023.
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Short-term dynamics of Sibbaldia procumbens population at Ichinokoshi
in Tateyama Mountains, 20222023

Megumi Yoshida* & Akimi Wakui

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*yoshida@bgtym.org (corresponding author)

Abstract: Sibbaldia procumbens is a perennial herb or small shrub that has a circumpo-
lar distribution and is widespread in the Arctic regions and at high elevations in temperate
regions of the Northern Hemisphere. In Japan, Sibbaldia procumbens is very rare, and
the plant was first discovered in the community at Ichinokoshi in Tateyama Mountains,
Toyama Prefecture. In 2023, building upon the previous year’s work, a survey was con-
ducted to assess the total number and spatial distribution of individuals, the surrounding
vegetation, and the conditions of flowering and fruiting. The survey revealed a total
of 125 individuals, marking an increase of 12 compared to the preceding year’s count.
The number of flowers and fruits showed the same trend as that of the previous year.
Furthermore, it was found that they reproduce both by seed and vegetatively.

Key Words: flowering and fruiting condition, Sibbaldia procumbens, spatial distribution,
surrounding vegetation, Tateyama Mountains
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Fig. 1. Sibbaldia procumbens (No. 113) at Ichinokoshi in Tateyama Mountains. Photographed on 8
August 2023 by M. Yoshida.
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Fig. 2. Location of survey site (Source: 1:25,000 topographic map published by the Geospatial

Information Authority of Japan).
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Fig. 3. Distribution of Sibbaldia procumbens individuals at Ichinokoshi in Tateyama Mountains.
Surveyed on 29 July, 8 August, and 14 September 2023. Red numbers: newly confirmed indi-
viduals. O : confirmed to be the same individual. —: dead. A: separated into two individuals.
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Fig. 4. Cushion area and the number of individuals of the Sibbaldia procumbens population at
Ichinokoshi in Tateyama Mountains in 2022 and 2023.
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Fig. 5. Cushion area and the number of flowers of the Sibbaldia procumbens population at
Ichinokoshi in Tateyama Mountains.
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Fig. 6. Cushion areca and the number of fruits set in the Sibbaldia procumbens population at
Ichinokoshi in Tateyama Mountains.
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individuals in the Sibbaldia procumbens population at Ichinokoshi in Tateyama Mountains.
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Fig. 8. Individuals confirmed to be the same. 1: No. 12 and 13. 2: No. 68 and 69. 3: No. 84 and 85.
4: No. 103 and 104. Photographed on 8 August 2023 by M. Yoshida.
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Fig. 9. Rooting from the tip of the stem of Sibbaldia procumbens. Photographed on 8 August 2023

by M. Yoshida.
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Fig. 10. Current year seedlings of Sibbaldia procumbens found around large individuals.

Photographed on 8 August 2023 by M. Yoshida.
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Fig.11. The individual No. 48 with the largest
rate of decrease in cushion area (1), and the
individual No. 123 with the largest rate of
increase in cushion area (2) from 2022 to
2023 in the Sibbaldia procumbens popula-
tion at Ichinokoshi in Tateyama Mountains.
Photographed on 14 September 2023 by M.
Yoshida.
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Foliar epidermal microstructure of Pleioblastus matsunoi
(Paoceae: Bambusoideae)

Kazuomi Takahashi

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

Abstract: The abaxial epidermal microstructure of Pleioblastus matsunoi (Poaceae), an
endemic species of southern Kanto in the sect. Medakea, was examined using a scanning
electron microscope. The abaxial foliar microstructure of the species was characterized
by the lack of papillae near the outer margin (i.e., the outer edge of the leaf blade when it
was rolled before unfolding). This feature was shared by the sect. Nezasa, supporting the
hypothesis that P. matsunoi has a hybrid origin with P. simonii (sect. Medakea) and the

sect. Nezasa.

Key Words: abaxial leaf surface, hybrid origin, papillae, Pleioblastus matsunoi, scanning
electron microscope, sect. Medakea, sect. Nezasa
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Table 1. Voucher specimens of investigated species in Pleioblastus.

Section / Species / Voucher specimen (TYM)

Pleioblastus Nakai
sect. Medakea Koidz.

Pleioblastus matsunoi (Makino) Nakai ex Makino et Nemoto
Kanagawa Pref., Yokohama-shi, Nishi-ku, Nishitobe-chd, Apr. 24, 2023, K. Takahashi 230424-1

sect. Nezasa Koidz.
P. chino (Franch. et Sav.) Makino

Kanagawa Pref., Miura-shi, Kurosaki, Feb. 2, 2023, K. Takahashi 230202-1

sect. Pleioblastus
P. hindsii (Munro) Nakai

Botanic Gardens of Toyama (cult.), Jul. 15, 2004, K. Takahashi 040715-4

EWOEOREBELEARELZ L LICKAIEND
(BAA 1996; /K 2017), ZDHH, =F
A X5 P. pseudosasoides Sad.Suzuki 13 T fig
HIRFED 7 A~ WY P chino (Franch. et
Sav.) Makino & ¥ % % Pseudosasa japonica
(Siebold et Zucc. ex Steud.) Makino ex Nakai
OFMMEELHEE SN TS (BEH X8
2012; =4 2016) .
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L. HEESSEONAANA L r LIx R D 2 &
e Uic, AR, B i o)1 -
THERIIOMAT DA X THio—FfE, 93~
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et Nemoto & & 0 ®IF 5, ARIL, AKXk
ITERICEENRH D Z ETRBIESND (K
1978, 1996; /bR 2017), LD LAPN(1927)
WL, 3 ansZriImnbE Y RES LT,
BENTEN IR LRV RTVHIC, L
SN LT oM< 22 5 KU A X 71Tl s 2 &
M, T AR WYL A X7 ot ) 2>
H LIV NWE IR _RTWE, ZZTiE, gan
< Z T DRPFUICHOWTELET 57012, Al
DIEO THFERZBIEE L, tho A X RO
LHg L7z,
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HEDORLEEDOBIZITIE, Table 1 127 L
TEAREZH W, Fan~< X rOERZ,
T PE K P ERET 0D 2 A T REHMIT ) B 1% 5
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UTZN . OSSN BT D L) A&
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Fig. 1. A specimen of Pleioblastus matsunoi collected around the type locality (A) and a close-up
of the leaf sheath (B). Scale bars indicate 10 cm (A) and 1 mm (B).
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9) kY — (costal zone: cz) IZ1h > TRAFL
(stoma: st) 235347 4 % X fL4F (stomatal band:

sb) 3 &V | R F oK ALE I IE KL E
/K < $EI (interstomatal band: is) 23 A& H i1 5,
LA LS OFEIRIZ 7Y 47 )L~T (prickle
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Fig. 2. Abaxial foliar epidermal microstructure of Pleioblastus matsunoi. A, C: Between the midrib
and inner margin. B, D: Between the midrib and outer margin. C, D: Close-up views of the sto-
matal band. Abbreviations: cz, coastal zone; is, interstomatal band; mi, microhair; pa, papilla; pr,
prickle hair; sb, stomatal band; si, silica cell; st, stoma. Scale bars = 100 um.

SAZSELIIAF(E L 72w (Fig. 2D),

HlE D= OISR LT T XA~ & h
W F 7 OB FEREOMMESE % Fig. 3
\OORT, Fan<HrLERERC, 7Y v or
AT R Ta~T | FABRMRE, [ILDBIE
AL, I D NSRRI I X FLERZEE DY 5y
4% (Fig. 3A, C)o Hh & SMUEEZ D D
EIRIZIE, T ARV TCiEgane gl
[AARIC FLEAZE I & K = (Fig. 3B), B v
F 7 CIXFLEEZSE N 04T 5 (Fig. 3D),

ARG R &G (2022) DBIERERE
L, BEY TEELICBT 5 HLIHE D453
ETV T NAT OFER, danvHr,
IR AL . AT (LA EAZ TN T
A= 2P (R YVEH), BoFrF 7 () a
U X o T #i) O 5 FERM T L7z (Table
2), & SMAIEG OO ] O A FLIF S %
RS EWI T, ZZTE Y HIFTHEOT

TIEI an<Zr &7 A2 PV OHRNIEE
9%, Bae & Namba(1981) (2 Xk 5 &. Ml
TERGH V ICHEAZE R 2 K< &V ) BT, R
PHEIOMICIHE L THAOLND, 2D LIk,
AFLTENC PSS S an< LN, 2
TEI LM SPOBRNRH D = L amrd, —,
a7 Av 3P A4 3 L.
s SAMAIBERRI D7) » - T DR
. Fan<ZTrORRE,

g an< ZrE, EFEOSCERT AN
E LTINS Z EBZ W (@A 1978, 1996;
B[ « KA 2012; /MK 2017; Hasekura et al.
2020), LU, ¥EL NEOFLEHEE O
ExREiEEEL, ., Y v a7
DEE . FHF L OSES OJeis OBk 8%
AT D, ZDOZ Eid, AfEET A~x
P72 EX PV EIORE A X r OMFRETH D
ET DGR (AN 1927) 2% F54 5, FEET
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Fig. 3. Abaxial foliar epidermal microstructures of Pleioblastus chino (A, B) and P. hindsii (C,
D). A, C: Between the midrib and inner margin. B, D: Between the midrib and outer margin.
Abbreviations are the same as those in Figure 2. Scale bar = 100 um.

ik 7=E 912, AXTFZDOLEONY 27 F BEIORERMELT-Z LI/ b, 7o, I
7 F U Hi &RV EIOFOMERIRCH D & N B DY EHR O AR SV TS
9% & (Brown 2022), £ H 9 —EXY  RIOFEENSITWIETE 20, EHROREE

Table 2. Abaxial foliar epidermal features in Pleioblastus species.

Between midrib and inner margin Between midrib and outer margin
Section / Species Distribution of papillae*  Density of  Distribution of papillae*  Density of
cz sb is  prickle hairs** cz sb is  prickle hairs**

Pleioblastus
sect. Medakea

P. matsunoi + + + + - — — ++

P. nabeshimanus — + + + — + i + or ++

P. simonii + + + +or++ - + —or+ ++
sect. Nezasa

P. chino + + + + - — - +
sect. Pleioblastus

P. hindsii + + + + + + + ++

* ¢z: costal zone, sb: stomatal band, is: interstomatal band, +: present, —: absent.
#+:<10/0.08 m*, ++:>10/0.08 m*
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Reproductive traits of Schizocodon soldanelloides var. soldanelloides
in the alpine zone of Tateyama Mountains in Toyama Prefecture

Akimi Wakui

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

Abstract: Schizocodon soldanelloides var. soldanelloides is a perennial plant widely
distributed in Japan, particularly in the mountainous areas of central Japan. Because
the pistil of this species protruded from the unopened bud, I suspected the species to be
protogynous. Pollination experiments were conducted on a population of S. soldanel-
loides var. soldanelloides on Mt. Kunimi in Tateyama Mountains to investigate the
reproductive traits of the species. The floral ontogeny of S. soldanelloides var. soldanel-
loides was divided into five developmental stages. Cross-pollination was performed on
23 individuals, and the developmental stages of each flower were recorded. Additionally,
self-pollination and bagging treatments were administered to 19 and 18 individuals,
respectively. A total of 34 individuals were exposed to natural conditions and served as
controls. S. soldanelloides var. soldanelloides exhibited protogyny, demonstrating a high
seed-set rate during pre-flowering pollination. Given that self-pollinated and bagged flow-
ers rarely produce seeds, this species is considered self-incompatible. Further research is
required to examine the generality of these results and the ecological significance of these
reproductive traits.

Keywords: alpine plant, protogyny, Schizocodon soldanelloides var. soldanelloides, self-
incompatibility, Tateyama Mountains

A U J1 F X Schizocodon soldanelloides WZBWTH, RS 1000 m DOELCEELD )
Siebold et Zucc. var. soldanelloides 1%, A U O 2400 m O FCHEEIIZ Sy
T ARA T 7T RO ERKRED T, ARE~ L TWD, EBFEREICL > TEREBIZKIE
JUNDOEIZTESZHIZ AT 2 HARBEARE TH ERENHB O, @I ETT28/ME LTz
Lo —RIITEILEL & L THmbHIL TV D b O&E ST A U 9T XA alpinus Maxim.,
M. AFEREIRILHIE O S & L OB demE, Wb, FERo B AMHA O L AF
7= EHERE TSR TH D, EILROSTL TOENKIUL LT DEEEA A A U 17T
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Fig. 1. Schizocodon soldanelloides var. soldanelloides on Mt. Kunimi, Tateyama Mountains,
Toyama Prefecture. Flowering (A) and flower development (B—E). B: Bud before pistil elongation
(17 July 2023, stage 1). C: Bud with protruding pistil (right, 17 July 2023, stage 2). D: Flowers
with dehiscent anthers (25 July 2023, stages 3 and 4). E: End of flowering (2 August 2023, stage 5).

X var. magnus (Makino) H. Hara & FESGE
D& 273 (LR 1968) . HIREHL & {77E L A
BT T2 AR 2017), F72, A
OHHTI, aATATI, AFATITIOD
MISE R R R LD bR E ST
% (Higashi et al. 2013), Z ® X 9 72 Bl 2>
O, SMERENOFEIL, fELcAEFET S
LT INETaA UL TILENTE
(KRHIE/>1983) 25, KR TIEaA U B A
L EXBET, A U A H IS, soldanelloides
var. soldanelloides & LT >, A T HH 3
DT AOIRIRT, 5 KOMES, 548D
WHEES AN B Dy AFIIBRIET DBS, TEFD3H
<HNCHEE M E L TR L, £o%IiER
DB ERMABA L, B35 ko272
% (Fig. 1), BAEE & ITMESAHE L . HFEEE
FIOALEDBEIL TN DD, R & & b ITHES
MR U, BofANCII# & AEEANE U &1
IR BT DITET D, Z ORI D . %
FXA T T2 MR RWE R 5 0TI
RNINEE Z T2, AT 7 ARORY) OBGERE

PEIZOWTIE, dEHEEDOREILTA U T A
J& DA U 7 A Diapensia lapponica L. subsp.
obovata (F.Schmidt) Hultén % 5 52125} 5
BROMTONTERY | [FfESHZ MG EE A
T5Z ERRESNTND (Kudo 2022), =+
oo AU xz—TF O BRI T
#TIL, A4 U U 2XJ&D Diapensia lapponica
L. SMEPESERWEZ AT 5 2 L VG ST
% (Elberling 2001), A ¥ 71 77 122U T
. BARDA U 77 X @i LB AHE
(Higashi ez al. 2013) 2, A4 U 7 AF2KD
FiiBaAfR (Ye et al. 2020; Gaynor et al. 2020)
(COWTINETITHER DD, T DOEFH
K OW TR GILIZIFZRIRIZ & A EfFEE
L7gw, AWFETIE, A T U I OEFEL A
T LB DB L LT, Sl
i CHABR 2R BRI AT T 044 U W 2
PG, MERESAE & B AT G EO A
ERGETHZ LR AR E LT,
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Fig. 2. Location of the study site at Mt. Kunimi in Tateyama Mountains.
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BT 2023 4R, SO [E R PR
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m) (Fig. 2)IZ, 10 m x 10 m OFFEX &%
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D5 B LT, 1 BR{ERT, ke
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A, 2 : BAAEERT, fERITEEITEV T

WS EEE DM OWEEENMEF DM H T D,
FITABERT, 3 BAAERTHL, TESRDEAICH
X FNEB L QO DB EEOMENN A E -
TELT, MEDTAEW, 4 BTEH,
HEEAMBOY, MEE L HEENIFEALFRILES
2725 T D, 5 BB, #icixize A
RS> TR T, JERNZENL T T
B MFEZHELEAT 5 23 [EKICIX, T
BRAERTICASHNT 217\ SBELIS D 2 A
U TRRIZEDZHBAEZ RN E DI
L7z, Sl EBRTERT~BRAEEIINC T Tl E
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Fig. 3. Results of the pollination experiment
conducted on Schizocodon soldanelloides
var. soldanelloides populations on Mount
Kunimi. Comparison of seed-set rate by
pollination timing (1: buds before pistil
elongation, 2: buds with protruding pistils,
3: opened flowers before stamen elongation,
4: flowers with elongated stamens, 5: end
of flowering) (A) and by different pollina-
tion treatments (N: natural pollination, C:
cross-pollination, S: self-pollination, and
B: bagging treatment) (B). Different letters
represent significant differences (P < 0.05)
according to the GLM and Tukey’s post-hoc
test.
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7zo BAAERTOIRAE CTIHNT 21T\, BHTEELRS
23 EIT 41572 DINERZ K 21T -
720 SOOI OSSHNT L, #5380 E
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0.31, 0.17 £ 0.27, BHAEBLRE 5 OfEIT= %
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Germination characteristics and low-temperature storage tolerance of
Duabanga grandiflora seeds introduced from Yunnan, China

Toshiaki Shiuchi

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

Abstract: The germination characteristics of Duabanga grandifiora, introduced from
Yunnan Province, China, and the influence of low-temperature storage on germination,
were investigated. Germination tests were conducted under constant temperatures of
10°C, 15°C, 20°C, 25°C, 30°C, and 35°C using fresh seeds, revealing that the highest
rate and fastest germination occurred at 35°C. Seeds of this plant were stored at room
temperature (25°C), frozen (—30°C), and refrigerated (5°C) for approximately one month
before being subjected to germination tests. As a result, germination rates of 61% to 72%
were observed for all storage methods at temperatures above 20°C, while no germina-
tion occurred at 10°C and 15°C. There was no reduction in the germination rates of the
seeds subjected to the low-temperature treatment. This indicates that D. grandiflora pos-
sesses the potential for long-term seed preservation by freezing.

Key Words: Duabanga grandiflora, low-temperature tolerance, optimum germination
temperature, seed cryopreservation, seed refrigeration
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Fig. 1. Duabanga grandiflora cultivated in the Botanic Gardens of Toyama (accession number
40031). A: Flowers. 21 March 2020. B: A dehiscent fruit which contains numerous hairy seeds.
20 July 2023. C: A seed under the stereo microscope. Bars in B and C indicate 2 cm and 1 mm,
respectively.
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Fig. 2. Cumulative germination rates at 35°C, 30°C, 25°C, 20°C, 15°C, and 10°C of Duabanga
grandiflora seeds sown immediately after collection. All seeds were transferred to 35°C condi-
tions after 50 days of sowing (designated by gray color).
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Fig. 3. Cumulative germination ratio at each temperature of Duabanga grandiflora seeds stored
at room temperature (25°C, o), frozen (—30°C, A), and refrigerated (5°C, m). A: 35°C, B: 30°C,
C: 25°C, D: 20°C, E: 15°C, F: 10°C. All seeds were transferred to 35°C conditions after 32 days
of sowing (designated by gray color).

Table 1. Germination rates (%) of Duabanga grandiflora seeds sown immediately after collection,
as well as seeds that were frozen or refrigerated for one month, in experimental zones at 35°C,
30°C, 25°C, 20°C, 15°C, and 10°C, respectively.

35°C 30°C 25°C 20°C 15°C 10°C
Fresh seeds 76 66 (67)  68(68) 68 (68) 0(72) 0(74)
Frozen storage (—30°C) 72 61 (63) 68 (69) 70 (73) 0(67) 0 (64)
Refrigerated storage (5°C) 68 75(76)  72(75) 69 (74) 0(70) 0 (67)

() indicates the final germination rate after 30 days of transfer to a temperature zone of 35°C.

No significant difference was found (Two-way ANOVA, P > 0.05).
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Table 2. Germination rates of Duabanga grandifiora seeds
after six months of room temperature storage three months
of frozen, and three months of refrigerated storage in the

experimental zones at 35°C.

Germination rates (%)

Room temperature storage (25°C) 82

Frozen storage (—30°C)

Refrigerated storage (5°C)

76

69
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35°C ~ 20°C O EX OFEHFRIL, R
ERTORE A1 66 ~ 76%. DA FRET1T 61
~ 72%. WIEIRTFFE 11X 68 ~ 75°C Th -
7oo ZHOARBRXM O STl E S BT D
fE, F T ORIBRAFATCIRIRLR T & 53R
ERBREIIIAEELALNT (P> 0.05),
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Occurrence of small insect pests and the natural enemy
in the greenhouse of the Botanic Gardens of Toyama

Sachika Nishimura

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

Abstract: Three types of small insect pests, Tetranychus kanzawai, Echinothrips ameri-
canus, and a mealybug species were identified in the Tropical Rainforest Green House of
the Botanic Gardens of Toyama. These pests cause various growth inhibitions in many
plants, such as leaf discoloration, early leaf fall, and stopping new shoot growth. Notably,
several natural enemies against these pests were also found in the same greenhouse.
Predatory mites Scolothrips takahashii and Feltiella spp. were frequently observed
throughout the study. Orius sp. and Nephus (Geminosipho) shikokensis were temporarily

observed when the number of prey increased.

Keywords: Echinothrips americanus, mealybug, natural enemy, small-sized insects pest,
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Ex-situ conservation and propagation by cuttings of Amsonia elliptica
(Apocynaceae), an endangered plant of Toyama Prefecture

Yuya Hayase™, Akimi Wakui & Masashi Nakata

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*hayase@bgtym.org (corresponding author)

Abstract: Amsonia elliptica (Apocynaceae) is an endangered plant both in Japan and
Toyama Prefecture. It was rediscovered after 53 years at the dam-construction site in
Toyama Prefecture, and it was transplanted to the Botanic Gardens of Toyama as ex-
situ conservation. Using the conserved plants, propagation by cuttings was attempted at
the Botanic Gardens of Toyama. The rooting rates did not differ among the scions from
upper, middle, and lower parts of the shoot, and the total rooting rate was 88.9% for the
ground-cultivated plants and the pot-cultivated plants conbined. Although the cutting
method lacks genetic diversity, when used in conjunction with seed propagation, which
is sexual reproduction, it is possible to multiply seedlings in large numbers for future
replanting in native areas.

Key Words: Amsonia elliptica, cuttings, endangered species, ex-situ conservation
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O Tadashi KANEMOTO: Chromosome number of Boehmeria formosana (Urticaceae)
collected from Okinawa-jima Isl., Ryukyu Isls.

The genus Boehmeria Jacq. (Urticaceae) comprises approximately 65 species of trees,
small shrubs, subshrubs, and perennial herbs that are distributed in tropical, subtropical,
and rarely, temperate regions (Chen et al. 2003). In Japan, Ohba (2006) recognized 18 spe-
cies and 5 natural hybrids, whereas Murata & Yonekura (2012) listed 25 species and one
hybrid.

Cytological studies on species of Boehmeria of Japan were conducted by Okabe (1956,
1963) and Yahara (1983a, b). They concluded that diploids (2n = 28) were sexual and
triploids (2n = 42) were agamospermous. To estimate the distribution of sexual and aga-
mospermous populations in Boehmeria, Okabe (1963) and Yahara (1983b, 1986) examined
the presence or absence of abundant stainable pollen grains in herbarium specimens, cor-
responding to sexual diploids or agamospermous triploids, respectively. Yahara (1996)
reported B. formosana Hayata from Okinawajima Island on the Ryukyu Islands is a sexual
diploid based on pollen grain examination. Taxonomically, B. formosana is treated as a
synonym of B. sieboldiana Blume, an agamospermous triploid species distributed through-
out mainland Japan (Yonekura 2016; Ylist 2024). However, the chromosome number of
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Fig.1. Somatic metaphase chromosomes of Boehmeria formosana from
Okinawa-jima Isl., Ryukyu Isls. (2n = 28). The scale bar indicates 3 pm.
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B. formosana has not yet been reported and it has not been confirmed whether B. formo-
sana is truly diploid. This study reports the chromosome number of B. formosana from
Okinawa-jima Island on the Ryukyu Islands.

The materials were collected from Mt. Nekumachiji in Ohogimi Village, Okinawa-
jima, Ryukyu Islands, and they were cultivated in pots in the greenhouse of the Botanic
Gardens of Toyama. Two plants were used for the observations. A voucher specimen has
been deposited in the herbarium of the Botanic Gardens of Toyama (TYM). Somatic chro-
mosomes were observed in the meristematic cells of root tips. We fixed 5 mm long fresh
root tips in a 3:1 mixture of 99.5% ethanol and glacial acetic acid for 20 h after pretreating
in 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 s and the meristematic cells were stained with 1%
aceto-orcein.

At mitotic metaphase, 2n = 28 chromosomes were counted (Fig. 1). Thus, Boehmeria
formosana is considered diploid with x = 14. Boehmeria formosana in Okinawa-jima,
Ryukyu Isls. is confirmed cytologically as diploid.
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