


20 Bull. Bot. Gard. Toyama

No. 29

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

HABED A % /7 J& Pleioblastus Nakai (4 1
Bz 20fnmoin, VavFa sy
i sect. Pleioblastus. * % /78 sect. Medakea
Koidz., V¥ sect. Nezasa Koidz. @ 3 i
WZE DD (IR 2017), ZDH B, A
K EINCE £ D A X7 Pleioblastus simonii
(Carriére) Nakai 1%, AN GIrIE - 18 5 IR LARE)
MOIUNDO NBJEIDZ FONTIRL AL,
Db S F I F BT TE 7o, HF,
AFLP B L OBGEIE T ORCHIZ G0y 7 —
BEAFE ST NS, AXTIE) 2a0Fay
T fi & XV HIOMOMEREER CHY . L
PHENOBIRIERZIZE AV ERLS Z D
5, ANAMIZEHIZIR D BTz rrRetE 23 fafi

T4 (Brown 2022)
%&#m XA X UM BN G £
AR (1978) 3 KL UVIAKR(2017) 13 2 D i
(25, #nAR(1996) 1% 6 FE &2 3R & T 5,
A X USRI, BN B IUN OIS 56
IO T D XN T V) P okodzumae
Makino ZFRITIX, BV vofilka o, L,
AB T HREER CH D LT L 2O
EEND A X LUNOREDERIZONTH
S E U5, Brown(2022) 1%, ¥R/
XA X EBIRFERICXBTE T, EDE
R LEZ LD ERRTWD, D OFE
(22 TiE, Brown (2022) (T ARAY 7 fifHT %
T2 > TV, 2N HITE b IR
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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) .

AT (5 6 2022) Tl A X 7D 9
HILINFE D > T v~ A K 47 Pleioblastus
nabeshimanus Koidz. 3 D 3 f #i i & #1452
L. HEESSEONAANA L r LIx R D 2 &
e Uic, AR, B i o)1 -
THERIIOMAT DA X THio—FfE, 93~
A 47 P matsunoi (Makino) Nakai ex Makino
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,

MEEAE

HEDORLEEDOBIZITIE, Table 1 127 L
TEAREZH W, Fan~< X rOERZ,
T PE K P ERET 0D 2 A T REHMIT ) B 1% 5
N=boThHhs Fig 1), BITAX 7LD/
UTZN . OSSN BT D L) A&
EORHMZ R L, - OREHOREICITEEN
R 5 (Fig. 1B), 7235, AireR (Fiff 2022)
TIEEAXTHEHDOA T e T~ AR DI
BT LD, iROTEHIZHRY
PEOT A x YLV 2 vFarF Ui
DI W F 7 Pleioblastus hindsii (Munro)
Nakai [Z2OW T HBIEAIT-T-, ZILEDFE
PAEAT & (LR i (TYM) IR AE S
nacnsd,

A EATAMEE 2l - 7o BRI, R LIE
FERINDERATREZ e, 2 7 iiRHEY) C
(X, HEE O PR (midrib) 282 A 72T LIE
UISREAEN R D 2 Envn | BEHRIuE
D, & PRIEER (inner margin: JEBHRTIC
FENEWTIREBO L& WAL > TW el
DIERR) O, 3 L OH B & SMAIEER (outer
margin: SCRHIAMANZ 72> T 7 D3ERR) D
o2 fHiE 6, ZEK S mm x 5 mm
DY I NEYY R oTz, REDT v 7 Ak
PRz LRI S OBIZR 2 RS 2T 272012,
P TN EF L AR LR 10 SR
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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).

W e 2470 (Davila & Clark 1990) . R (15
fifi i) (2 A 4> =2 — 4 — (JEOL JFC-1100E)
TE%#0.02 pm DIEESIZa—F 47 L,
A=A 1A% EE (JEOL JSM-T20) CHchitE &
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HEREEBR
AEEETHMECBE LI an~ 7
DIEL T IR L OWAIRESE % Fig. 2 1277,
AR (Z Z CIEAMINR & RIRO M & 5 Mk % +5
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
hair: pr), I 7 ©7 (microhair: mi) 2377 1£
L. MR ELZiET  Eaf A (silica cell: si) 233F2
S HEhE NRIEEE OB OfERIZIE, O
FLUEZEIE (papilla: pa) 234347 L (Fig. 2A) . &
FLIZJEBHDOFLIAZERLIC L - ThT b
% (Fig. 2C)s —J7. Wil & SMAIEERZ DT
7Y o T NANT BEEETHMT D08,
SHZ2 135 A3 (Fig. 2B) . &AL JE BH I
H DT ONCZEEDIEIIHFERD HiLD b DD
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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
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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
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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
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Fig. 2. Location of the study site at Mt. Kunimi in Tateyama Mountains.
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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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Germination characteristics and low-temperature storage tolerance of
Duabanga grandiflora seeds introduced from Yunnan, China
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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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FRE-ClE, BERTE TICREL TR
\ZINZC 30°C, 25°C, 20°C DIREX THT
DNTHFEIFDHER S, AT A THN
L7,

Bh R <FEELIZDOIE, 35°C & 30°C iR
FEXORAFREF T4 B BICEEDNEED
5 H HICHEFERI L 7= DX 35°C & 30°C,

25°C IR EE X DB HIRAFRE 35 LN 30°C &
35°CIREXR DBEARFE T CTh oo, &6
IZ 25°C DREIRTFAE -2 6 H BIZHIER4A
U721y, 20°CIREXTIE 10 A BIZ3_T
DOFEFCHRIEDIRE 572,

35°C ~Eh%IZIZ, 2 B BIZ 15°CIREX
DOARRRAFRTE 7 & R, B
10°C V5B X OIRIRRAFRTRE 1237 2FBRAA L |
3 HEIZIX15°C & 10°CIRER D&Y Ofi
FFRIF LI,

5B B EREDOF IR EN 6 22 H O
1L B BEEORTRIRTER L OWER
F%K 3 M H O+ DORFERIT, ThEh
82%. 76%. 69% L720 T RTIRAFATDIE
FERPLICTF LT eh - 7= (Table 2),

B

AREOFEFRBR T, @mOIEEXIE SR
SHEF L, BREFEFRIET DHHEANLL
NIZb DD, 15°C LT TIEZEHF LrhoT,
PERFH D1EWORIFEN R > T ThH
FXT 35°C IR X Thie b i@V VISR & 7R
L lblz, B 4 HBICREDME D0 L
FEERB LR BN e, NyRY
Y2 OFEIFEIIT 35°C LB X DL, T
I% Hong (2015) <> Shukla & Ramakrishnan
(1981) IZL Dt e —E LTz,

Hong (2015) (2 k2 &, nydR Uy da
DFEF IR R LR RAT LT b IR AT R 23
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B 5 EREFENRTT 5720, 400 A
T2 T ARAFIZE) O T 72 vy, Shukla &
Ramakrishnan (1981) TiX 0 +2°C T9 /2 H
ORTFE LT FEFIE, ORAFERTO 80% LA D%
IERMN B 50% IZILF L, 25 £ 2°C THRAT
L7-FEF S 6 20 HBICIEH 10% & EBREALE
IRF D 80% LL L DFEIERN S D2 D A LT
W5, L., SEIOFEFERTIL. K3 2
AMOWIE, WIERAFOWT IOARIRRAT T
HIRAFBHLARTD DI RIMET LR - 721
Dy, FEEEPEL 7257 EORIEREIC BT &
b EEBNR LN, AT, H—El
FICEREL T B 6 s H IR L
fliFThoTh, BRERFLFFEDRFRE
HERFL QU BITHFRE IR L L C
FHAENTZ ANy R T Y 2 OpERIE, X M)
2 (Hong 2015) & A > RAEHGES (Shukla &
Ramakrishnan 1981) T D72, 4 RIFHEER
(W= R EER A PER T 0N R e DR
ERHLTWD EIXE 2 #, ARIORGHET
DOFFERNE L MEFFS - 01%, T, T
R LTI 2 FESm EL TR (B
B ASRBREE)R 2009; AFF1E2> 2019), 2D
FEZ > THE T A2 R T LT &t B %
b5,
ARSEBRCEVES - AV 2 A oL &
HANYRT Y 2 O AHKIRRFCTE D2 L
DNHIBA L7228, S50, Wi, FIERT
L7efEAICOWTREIIIC IR O L E B
WA L, el 7ol 7 OPRAF 515 & T
BREXILDDIVERD D,

5 AXER
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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,

Tetranychus kanzawai
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B 1. R A A e 2L

a4 H27 HEE1HD &, 2023 426 H 29 H
M5 12 H28 HEE 28 I 7o, & =
ETY I U~ OFREFEIT, ERERAAD
ALTHE D BRERIGITIC 2 5~ <R Y A3
AURRNWE S ITRATS 5 FREEOREY) % %1512
Tolz. —HEMIESHT-V 20 HEAALE IR,
BRI EICRAEL TV AT =B LTIy
~OfEME LK AEFE L, HEXTEB
XA To T2 A TT L NIBEEEZD
2T, EAEE L Y SRR EE T
BHbD, TDD, FFEOHEWExEHRE Lz 1
W& ORERFEIITDT, EHCEK
Ok CHER R ZBIZE L C, FEIIR TN ~ 2
ERsh R OFAR 2 304 L=, AR, Zh
BOREE 72D B BRORALETE LI,

BREER

AR L OB CORIEORMER, MLk
FETHREL TV DI =F A UNE =
Tetranychus kanzawai Kishida, 7% I 7~
E hvu 7Y U~ Echinothrips americanus
Morgan, WA W7 LT FTHATT L
O THLZ NP LNERoT (Y
1.

B INE = TBEFE LT DN, F
I I TORETITIRERAETLI~5AL 10
~1HIC, W TORETIZT~9HL
11~ 12 A2 MHAR T, T FY

HMEY = TR SN NER. AV FUNF = B:E b

URTYIvv. CathA AT L0
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INE = DAER] e iE U TR SR A R D4 C
DR RN LTl . MG ATIC
EAmYIFnE bz, LirL, oW
UG = OFEAELUTRED L0 K& o
Tz (X2, 3),

EhvaTHIUIE 1 HoRETILS
~7HE12~4 AICRENEL 72572 (K
4), o PFUNF = LRBRICRNC K 2R
IHIRE AR THEF L TV, s o R
ko TRAEBIZIIRERER DT, £
7o, 85 2 WIOFHE CIIBAEN L LN -T2
(F—H2EWE)

aF AT T ANTOWTIL, 2 HoiiE
T1~2H&5~6HIZELEoTpEINK
UShllingh D MBI SRR S 47z, £ < DFEDR
P OIISL TP Shimsh B3 7 B, PEINE
G2 ~3 HTSMEDMMaE D Z Lo
7

Kiux, HED 7V % =41 Phytoseiidae
(¥ 5A, B), ¥ =7 W% I U~ Scolothrips
takahashii Priesner ([X] 5C), NZ =X </\T
Feltiella sp. ([X] 5D) 2’ lEESHEAEIZR Sz,
— /T, aXZF ¥ X X7 Thunbergia
erecta (Benth.) T.Anders. & Y A7 4 &7 +
A Y X ST Justicia spicigera Schltdl. Tl
VHEUNT =D IR N CH T H =
ERBR LNz, TOIEN, THIT~ED
RAENL IR D L —RIICAT I RA LY
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5. & I AR ) R AR R AR A = TR SNV INE RO KL A&B: 17 U # =44,
CNZ=TYIu~, DiNnF=H< T, ENTHALE F:ovay 72K e AT
k.

#8 Anthocoridae 28 B L S 4L 72 (X SB), &
720 2023 6 ADaF AT T LT LFM
WZiZva s 7%K e A7 b Nephus
(Geminosipho) shikokensis Kitano ( [X] 5F) 73
SHWBEE SN, ARt e H 23 AORET
D THeA L, 7 A 23 B OFHERETITA D
N i lz, ZNLBORIZIZA Hhs
Moz,

J T NE =T I NF = Tetranychus
urticae Koch &N SREM7RREFE RO AZ
=Th b, FEHEYZ FOITIEE T
AL THRIEREZWG L, IiE S 78830
SHRAVEERNZETE THT RIS D,
ZHT D LEEREP ALY | HARDAE
SNDHZEITEY, EOMNHN Y OB,

FIUTKERRET D52 &b d D, 25 °C &
I 17 HRREE TR ARICZ2 Y | 18R
DOMEIX 1 AAY 10 ok, AJETHI 100 RIFETH
T 5720 FIHIR THENRE <R 70,
BANCITAZRIRIR T 503, ik CIERIR S
5 7L 10~ 13 [384 LR
BN &S IEFI DA S ER7 <
AR E 725> T D, A RIOFHE T,
MM E TII D P U NE = (LLF,
NE =) DNEEI DB Y — 7 A ) 5 L7273
SEFRAELTWDZ ERNbhotz, F-.
NE = DFEN R B2 IR DREE, 51
$4~5H. 8~9HL10~12 HZATH
DE2HNET~9H L 11 ~12 A (BEFEOT—
ZIIEBEE) A ThH -T2, WThoOMA
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BT B LK~ DO B — 2
BBz, B 1L i LT 2 Mo A
ZEDONT =OEINNIE Th 7oy, ~NF =
OHFRICITRENRS BR L TRV . O
Wi T 16.7°C TIFFEBEHIMIE 33.7 H ()
ThHOIZKRIL, 36.5°C TIL 7.6 A LAHid
RN THIUTRE D BT SBEFEY A 7 LA
@<&éﬁﬁﬁ%%oﬁ%®ﬁ§ﬁ\gé
TIFMZED BN F F T, IRENOIRETT
nm_mﬁ TWDHR, 7~9 HDFER
IR (E L) 235 1 R v 2 i3 3 °C &
#ot:kf\ﬂﬁ:®%%ﬁ47wﬁi@
B, WBATARERBZ6ND, 4
%, WRALOEEIZLY | EHICNT =D
WA R BAEBLZ 0D 2 LEVEE
SND, BAEK~FIATHIINT 2 AR & 2
TRV, 10 A TRIZANBINE LGS 5
7o, W R U CHEIINERIL TS Z &
DRROFREMD B 5, A1, HIRHERE &
H = DFAEHEDBMRICOWT G T 5 %
ENRbD, £lo, FEIMNHAD LT 73S
Holmskioldia sanguinea Retz. ( ¥V F) K
T - TV T & Dombeya burgessiae
Gerrand ex Soud. (74 AF}) | R=Fa v
¥ Cestrum elegans (Brongn.) Schltdl. ( 7~ A
B I3FEMEZE L TNT =0RENREL, 7
H DA L D RES B7epZ b
LGN IR o7, N =ITHERE IR
EEAES TR O H ZSFLBMERH D73,
X0 SRR RS 2 EFF CE D72, B
DR EIEZ T DEW 4 A THEET S
EOWENRH D (BB 2005), LFL3>0%
FRHINT N HEICENEITEZTEY,
TN E =D EEMEE L T2 AlRelE
NEZ LI, A%, IWENOHEY Z & D
H=DOERLT I LA LTV,

F YR TH I T THRAICIE < A0
L. Hx 7o IKWW%ﬁﬁmﬁ%_éi
T Z ERLITWD (i - KEF 2003).
H AT 1999 4RI B NI O A 7

THERB S NE R & 2 0 135Kk 51

¥ THID TR S a7z CROR R s AT
2000), AFEIZHATHEEZFRE LTS
nNTnb, SEOFHETIE, FH1HTERE
ZIFRAEND IR R MR A BTz, £ |
a7 YU OREREREIL 31°C {4
T, 16°CLLFd D W iT34°C UL ETHRE IS
SN D T ERHE I TV (Zhu et al.
2017), — 5T, 12 HZANSEHEICHML
o2 b, AFEOBRICERZE M)
boHrEZLND, F2WORFHETITE MY
B 7P IUITEERINT. BEOFE
MRENWZ ER oz, ZDZ LMD, E
Foa T I U IARRN T LI 2B
A LTZBEDOFF HIARZRC, 1T OIEE TR
VTS LIRS NI L 0 FEbiAE T
HONIERE Ip o = AlRetEN @V, 15 5
BB &, Ro_XT « TNy o7 2 TRAE
NS Tz, ZTOIED, TG TR
=F%T7 ) 7 7 Acalypha wilkesiana Mill.
Arg. ( NI XATHE) THLEHOE VR
THITNEEL TR, 2HEOENA
fELTWe, 7Y I o~ 3R () LIRE
(FEFRMEME) LV HFEERIFLTNDH
EMHTH AL TV S (Vernon & Gillespie 1990,
1995; Teulon et al. 1999; Pearsall 2000; Cao et
al. 2019), IRENOHEMIZEBIT 5T b /ET
P~ OFFRAAED ST iuE
ﬁﬁ@%wﬁwmﬁﬂéxﬁyhﬁﬁﬁéﬁ
&L RPN FIREIC 2 B, Fim,
NGRIRETET I U~ORE T v 71T
KBE=H D U TRIEATHOIL TS, #iFE
7 o 7IEEREFONH LN, Ehon
THIT~vDF=ZY U ZIEHFERORE b
T THE LTINS EOHIEND D (7B IR
%%&ﬁfy&~2mﬁo%%\£0%$%
:%“5)V7%¢ék . BAHED RN
FFEROIUT < 7/7% RiE L CORAEN
E%Eﬁ?éﬁ&%@ﬁbtw

aF A HT L (DR 1T 2H RN e v
WEIZBEDLN T TERAINE I Wi
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B, BiBRBREE R FEROOE S TH D, 2R
BIZRBGBRICIE, v O EICE DN DRI 1~
2 s D T < ORI SRA AT 2175 2
ENEETH D720, Diissh DI AR 2
R 2 VEN DD, AEOFETIEL T ~2
H L 5~6AIZohlimsh k2 MERd Lz, 2023
FD 6 AT 1 B F  IERISRAIECR %
T2l 2A, ZDBROATHATT LD
FAETRIBIZEAD L, —EOREHEHZ &
MWCTETe, aFT A TT7 L OEINMMGE
TOMMITIRE N E S 22 DI 20 720
Bl Z X7 ¥ aF T34 5 A Planococcus
kuraunhiae (Kuwana) @ ¥ £, 20°C < 29.1
H,28°CCI135H, Z7Va T AT Ly
Pseudococus comstocki (Kuwata) T % 20°C
TI13.4H,28°CT98HEDHENRDHD (G
H 1996; Sawamura 2008), FH TITALZF|Z
BMEILT D, AFTHla 15°C 2Lk
RO TWDYIRE CIIEREFIET 5 2
7, A< e b 10 ARFREIIRA L
TWb ETREIND, 207D, ARIOFHA
THERR LT Shiinh MO AEINT Z< —H & &
2B R D5, METIFATIEFTNMEL L2
WDz, BEHLE i L THE AT — U ARIIC
SWEWSEERRH DN, PibrE Ol o
e, BIEHERELITV,
KBUZHOWTIE, BEL TV k) b2
SRR R MR T DN TET, 7Y
K ZJHIANY ZFOT Y U~ RO AY)
HIBBREM & LTRSS TWnWA DL dH
0. ANRRETH D, IRENITITOLAEE
W SEERENRAEB L TWND Z ERyho
7o IREPILEE IZBEDRI-NTRY ., £
7o FHRODRORITH FHizim L ThEx
RGN DR L R DM E D BND T,
TV X =OARICHE LB E WD, A
=TIy~ e =F v T HEFHICH
LA LD, IRERIZEELTNDHD
EEZ DN, N =TI THREES
WNHY HSREENNZR (Gotoh ef al. 2004a, b) . )
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yEEES) (Kishimoto 2002; &5 2008) o,
BHORFERES) (Takahashi et al. 2001; Shimoda
et al. 2002) \ZHENTWAZ b, NF =
HOBENRREBOOESE LTHBILTY
%, EEE OBIHES 2014) 1%, A FAEEH
DF INF =FIBRIZAEMRIBBRER & L TR
HAEFHATE S fReENmWZ s 2 s LT
WD, NE =R R IANT ZIHICHT D4
MR EM & L TE < oFEA TRIA S
TUW5% (Zhang 2003), /NTF I A LTHFE
g THRVE AT N TRy R
TholzZ &b, IBEHNAND DFEDNA F
WCLBRWELEZ LN, NT ALV
X7 IUHOKEE LTHLNTEDY
(kFHF1990), ZDHI>HBHA VI v ANTH
A N Orius strigicollis (Poppius) 13 K it
FlE LTHIRL S TW5b, B AT MU
Scymninae b I, KRB DN A T T Ly
DOREE UTHE &, IEMEETEHT 5
B2 ENTWD (8 2007), DX HIZ,
AEIDOFAETHS N L 2> T2V O KRS
NZL=RT I~ WA TT LAOKREE
LOERICERATHY . ZNHOKHE S £
SHHLTHL Z EIEENOEREHRICE
WCEHETHD EEZ DN, 4%, K
WEO VIR WIEROFEHASCKEZFHS], BT
L CEREEART O D 7\ RBARRD k& -
TNETZVY,

a7 HERIE AT FITEILTRE
AR5 B Om HASCRICFE L a7
ZXF L1z, EBILHF L ETET,

SE X
FOHFATE . 1996, v F Y #MET D27
AT T DVFDFREFIZRIEITE DK
HCEE 40: 25-34
Cao, Y., Li, C., Yang, H,, Li, J, Li, S., Wang,
Y., & Gao, Y. 2019. Laboratory and
field investigation on the orientation of
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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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