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Preliminary study of the foliar epidermal microstructures of the genus
Pleioblastus sect. Pleioblastus (Poaceae: Bambusoideae)

Kazuomi Takahashi

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

Abstract: The abaxial foliar epidermal microstructures of four species of Pleioblastus
sect. Pleioblastus, namely, Pleioblastus linearis, P. gramineus, P. gozadakensis, and P.
hindsii (sensu Nakai = Japanese ‘“Kanzan-chiku”), were examined using a scanning elec-
tron microscope. Among these species, the abaxial foliar epidermis of P. /inearis and P.
gramineus were found to be characterized by stomata that are completely overarched
by elongated, often slightly branched, papillae, although the density of prickle hairs is
higher in P. gramineus than in P. linearis. Contrastingly, in P. gozadakensis and P. hindsii,
although papillae adjacent to the stomata are somewhat elongated, they do not completely
overarch the stomata, such that the stomatal apertures are visible, particularly in the case
of P. hindsii. In addition, large interstomatal papillac were observed to be more numerous
in P. gozadakensis than those in P. hindsii.

Key Words: leaves, papillae, Pleioblastus gozadakensis, Pleioblastus gramineus,
Pleioblastus hindsii, Pleioblastus linearis
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Table 1. Voucher specimens.

No. 26

Species / Voucher specimens

Pleioblastus linearis (Hack.) Nakai

Botanic gardens of Toyama (cult.), Aug. 29, 2011, K. Takahashi 110829-1

Pleioblastus gramineus (Bean) Nakai

Okinawa pref, Nago-shi, Tano-dake, alt. 338 m, Jul. 31, 2011, K. Takahashi 110731-1

Pleioblastus gozadakensis Nakai

Okinawa pref, Ishigaki-shi, Mae-take, alt. 262 m, Aug. 9, 2014, K. Takahashi 140809-1

Pleioblastus hindsii (Munro) Nakai

Botanic gardens of Toyama (cult.), Aug. 29, 2011, K. Takahashi 110829-2
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Fig. 1. Specimens of Pleioblastus sect. Pleioblastus used in this study. A: Pleioblastus lin-
earis (K. Takahashi 110829-1). B: P. gramineus (K.Takahashi 110731-1). C: P. gozadakensis
(K. Takahashi 140809-1). D: P. hindsii (K. Takahashi 110829-2).
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(K. Takahashi 110829-
1). C & D: P. gramineus (K.Takahashi 110731-1). E & F: P. gozadakensis (K. Takahashi 140809-
1). G & H: P, hindsii (K.Takahashi 110829-2). B, D, F & H: Close-up of Stomata. Arrowheads
and asterisks indicate stomata and large papillae, respectively. cz: costal zone. is: interstomatal

band. mi: microhair. pr: prickle hair. sb: stomatal band. si: silica cell. Scale bar = 100 pm for A, C,
E & G, and 10 um for B, D, F & H.

Fig. 2. Abaxial foliar epidermal m



March 2021

77
WBREER

B CBIE LIRS TiERK
OIS % Fig. 2 (2~ ¥, IkRED Y —
(costal zone: cz) @ i 1Al |Z & FL #¥ (stomatal
band: sb) " H V., K ALH & K ILFH DM
(interstomatal band: is) (Z1T&FLE K<, 2K
(2 IE$ oD FLEAZEIE (papilla) 233 A3 D 1E 4>,
7 w7 )L~T (prickle hair: pr), I 7 B
7 (microhair: mi) . K 121347 1 WEHMAE (silica
cell: si) DO BNDH, ZDHH, TV vir
NATIX, XA I F I ITRbEBEETY
#i4 5 (Fig. 2C), &I, KALOEPHOFLEA
RO NZ—ZEF BT D L (Fig. 2B, D, F,
H)., KEETrLEGMLIEZ, VavXxauTF
7 EBEAI LTI TIEE, LU -
TR WELEEZSEIC k> TIRIEeeicEbn
THY, BOEITR % /e (Fig. 2B, D),
FrVauXauF s b4 0F 7Tl
RALETE D MR U722 LM IHED Rk o
AEEZE AL "ALEEm O SO Flch L
X UIRRCR O/ S 2222 FAE L30T
Keoyon LizigiRiz e 5 = & % 5 (Fig. 2B,
D), — 5. IV H VLTI T,
FLEAZSE DA N R AL N L2228
Bl O ITss iz T, frc, ey
T TIEKALO JEBH O FLIAZSE A 1 3213
LA EBDRWES A HILD (Fig. 2F, H),
Fio. AFE TSP F 7 TIERAL
ERILDBIIZT AZ VA7 TR LTIZRE 72
FLEEZERNFAE L, Z ORI IS
PH T L A HND (Fig. 2F, H) .

UEDE T, VavFauF/Hio 45
I O TEEKOWHIFESEIZB N TH &
HREEEMELTWD Z Enbootz, Vay
Xa T 7 OERALBREINDZ EHEN
I PE, Bk (FiR RS KX
<, BROFEINLOHEN LITLIE 1 ARIZ/
LV 2uXauF 7 HCIREE 3-71AK) &
WO A B LIC, VauXauFInsK

G U 2 X 2 U F I HOEO RS 35

BITE D ETHHEND D (ZMHED 2020),
£, AZ @A AFLP 75— % & -
CHRAE S 7O KR 21T - 72 Triplett
(2008) 1%, BEAICH Y 2 U F 2 U F 7 Hid
ATEOFIEE ZF L CW5, 728, Triplett
(2008) |2 L % R/ Clx, o rFr L
HAIT I, AT LY 2% ay
F I NENTNIFTHDDIZH LT, BED
FEEEICBWTE, VaryFayTF sy
AT, AEE T EH T IR
X OFELIL Tz,

ARBES N EOREEENR, Vay
X2 UFIEHOZNENOREE ST 5
DTHLHNEHSNCT L7013, B
FEMIOEARZBIZZ L, FNEROFECBAT
P72 R 2 & DEIRDAFAE R E1Z OV TR
THMERD S,

5| AR

Davila, P. & Clark, L. G. 1990. Scanning
electron microscopy survey of leaf
epidermis of Sorghastrum (Poaceae:
Andropogoneae) . Amer. J. Bot. 77: 499—
S11.

MEBEE. 1971, BiBkfEs G- 3TIERM) .
B EETES, TR,

IRERR. 2017, JREARE RIS AAD
& Wiy, JEME, BOR

Metcalfe, C.R. 1956. Some thought on the
structure of bamboo leaves. Bot. Mag.
Tokyo 69: 391-400.

SRR - AR R RERTG. 20200 =
L OB R & A E IR
T OHPFERI O R FR. WEHIER - ST
7% 68: 93-98.

Ohrenberger, D. 1999. The bamboos of the
world: annotated nomenclature and
literature of the species and the higher and

lower taxa. Elsevier, Amsterdam.

A EME 1996, B AR X 7 BHEWRS B &t



36 Bull. Bot. Gard. Toyama

HWAGETIG BARZ R . &
AR, AR,

Triplett, J. K. 2008. Phylogenetic relationships
among the temperate bamboos (Poaceae:
Bambusoideae) with an emphasis on
Arundinaria and allies. 195pp. lowa State
Univ., Ames, USA.

Triplett, J. K. & Clark, L. G. 2010. Phylogeny
of the temperate bamboos (Poaceae:

No. 26

Bambusoideae: Bambuseae) with an
emphasis on Arundinaria and allies. Syst.
Bot. 35: 102-120.

Walker, E. H. 1976. Flora of Okinawa and the
southern Ryukyu Islands. Smithonian
Institution Press, Washington, DC.

kAT - BHE AT 2012, HAMEE 3D
Hék. AbPefE, SO,



Bull. Bot. Gard. Toyama 26: 37-43 (2021)
& LR AR BT ZE PR

BHIRICBIBZ ALY 7Y (O M AER) OH

B - KIF

= IR P YEE T 939-2713

B L R E (LT e T AR 42

The locations of Arisaema pseudoangustatum var. suzukaense (Araceae)
in Toyama Prefecture, Central Japan

Yuya Hayase* & Takaaki Oohara

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

Abstract: In this study, new localities of Arisaema pseudoangustatum Seriz. var. suzu-
kaense Seriz. were found in Toyama Prefecture, central Japan. Reference to geological
maps indicated that the four localities lie within or in the vicinity of limestone areas. The
distribution profile of Arisaema pseudoangustatum var. suzukaense in Toyama Prefecture
would appear to indicate that this taxon is a limestone-philic plant. Moreover, the taxon
should be treated as an endangered plant (Near Threatened: NT) in Toyama Prefecture
because localities are limited in the prefecture and almost northern-most in Japan.

Key Words: Arisaema pseudoangustatum var. suzukaense, endangered plant, limestone

area, new locality, Toyama Prefecture
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Notes on a Zostera marina population at Uozu Port (South Area), Toyama
Prefecture, central Japan, in which Japanese pygmy squid (/diosepius
paradoxus) and cuttlefish (Sepia esculenta) spawn

)

b

Yoshitsugu Azuma "*, Satoshi Kusama >, Tomoharu Kimura >
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* Faculty of Applied Biological Sciences, Gifu University,
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Abstract: In this study, we found a population of the seagrass Zostera marina at Uozu
Port (South Area), Uozu City, Toyama Prefecture, growing on a sandy substrate in the
infralittoral zone (at a depth of 3—4 m). The size of a dense colony of Z. marina was
approximately 1.7 m x 1.2 m. Within this Zostera population, we identified egg masses of
the Japanese pygmy squid Idiosepius paradoxus and eggs of the cuttlefish Sepia esculenta
laid on different plants separated by a distance of approximately 15 m. The egg masses of 1.
paradoxus were found to be attached between 5 cm and 20 cm from the tip of Zostera leaf
blades, whereas in contrast, the eggs of S. esculenta were distributed between 2 cm and 15
cm from the base of the Zostera shoots. This is the first report of the spawning of 1. para-
doxus and S. esculenta in Toyama Bay.

Key Words: Idiosepius paradoxus, seagrasses, Sepia esculenta, sexual reproduction,
spawning, Toyama Bay, Zostera marina

20206 A4 10 H, & LA ETT O A Idiosepius paradoxus Ortmann & = 7 A 71
W H X2 T, KB 3 ~4mDubH Sepia esculenta Hole DAENBIE STz, 2
WZAH T B T ~ & Zostera marina L. FEV FEDA 71 BB ST TR 15 m BfEdL,
MHRDOMMoT, TOENT, BEAAD ENENDGFTOT ~ MR, © AL T



46 Bull. Bot. Gard. Toyama

No. 26

Japan Sea

Toyama Bay

Uozu Port

30km

I B AA T L av A 7 OFEIRHER SN BUREHHIK O 7 < EREE OME. KENLT ~

BN RO T BT AR T

Fig. 1. Map showing the location (indicated by the arrow) at which a Zostera marina population
with spawning Japanese pygmy squid (/diosepius paradoxus) and cuttlefish (Sepia esculenta) was

observed.
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Fig. 2. Zostera marina observed at Uozu port (South Area). A: The location of a dense colony of
Z. marina (arrow). B: An image of the entire dense colony of Z. marina, which was compiled
using four still images cut from a video recording. C: The reproductive organs of Z. marina: spa-
dix (S), thecae following the release pollen grains (T1-T13), female flowers (Ff1-Ff4), and style
(St). Photographs were taken on June 17 (A and C), on June 10 (B) 2020.
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Fig. 3. An adult Idiosepius paradoxus and egg masses spawned on a leaf blade of Zostera marina.
June 10, 2020. A: Two egg masses (Em) and an attaching adult /. paradoxus (Ip). B: A close-up
view of an adult squid (Ip) and part of an egg mass (Em) on a leaf blade of Z. marina (L). C: A
close-up view of an egg mass (Em) and s single egg (E) covered with jelly that adheres eggs to
the leaf blades. Arrows indicate the boundary between the two egg masses.
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Fig. 4. Cuttlefish Sepia esculenta and eggs spawned on leaf blades of Zostera marina. June 10, 2020.
A: Male and female S. esculenta (Se) and eggs (E) in the dense colony of Z. marina. B: A num-
ber of large eggs (E) of S. esculenta were observed at the base of leaf sheaths (Ls) of Z. marina.
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Effect of seed refrigeration on the germination of Piper postelsianum Maxim.

Toshiaki Shiuchi* & Yuya Hayase

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

Abstract: To evaluate the effects of seed refrigeration on the germinability of Piper pos-
telsianum Maxim., a critically endangered plant, germination assessment were carried out
under controlled conditions at 5, 10, 15, 20, and 25°C. Refrigerated seeds (stored at 4°C
for 1 year) and fresh seeds germinated well (over 90%) at 15°C and 20°C, respectively.
The duration between sowing and germination tended to be shorter at higher temperatures,
and the speed of germination similarly showed a tendency to be more rapid under the same
conditions. The optimum temperature for germination of P. postelsianum was found to be
25°C, whereas the viability of refrigerated seeds had declined significantly under wet and
cool conditions (less than 15°C) at 70 days after sowing.

Key Words: critically endangered plant, optimum germination temperature, Piper
postelsianum, refrigerated seed, seed germination
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Fig. 1. Germinated seedlings of the refrigerated
seeds of Piper postelsianum in an experi-
mental plot at 25°C at 45 days after sowing.
The bar represents 2 cm.

MR T L, 20 OBERERET &
BfE o fi - 2 BRI IV 2,

2020 4£ 7 A 3 BICmsRAArE 1 &OFTiE7R
A% 70% DT X ) — VIR THI 145
R L, ZREK TR 5872 A (KA
HARA A AT 4 NP A = Ay )
ZERAImDT T AT 4 v 7y —L D
HICE X, fi1% S0k SRR L=, &
L7 v — U 2Rt B AR R L as U T
oo IR E A)EME IR 2% (TG100-ADCT) @ 5°C,
10°C, 15°C, 20°C, 25°C OSRERT XN
W1 OTOEE, JERM% 16 RF OB
8 M ORI E L CER AT 72, 1B
AELESRX T 70 A E8ILE%, o4
F ORISR R G- 2 D B % fifst
THD, TRTOY v — L% 25°C DIRE
KICBEIL, £0% 30 RSB L, £
R AR A B2 L. B DSEIUVR A
1 mm (1 F E 7B CHEEE &Il L7,

T & R LT 5729, Reddy
et al. (1985) @ % #HF 8 %% (GI: Germination
Index) % L7, #X&LLFIRT,



March 2021

[*a]

BN B XA 0T N AT ORI 55

100
90 - 25°C
80 - 20°C

- [5°C
70 -+ 10°C
60 —o- 5°C
50

40
30
20
10

0

> Germination percentage

100

90
80
70
60
50
40
30
20
10

B o 10 20 30 40

50 60 70 80 90 100

Days after sowing

Fig. 2. Accumulative percentages of the germinated seeds of Piper postelsianum under different
temperature conditions. A: Refrigerated seeds collected in 2019, B: Fresh seeds collected in 2020.
All seeds were subjected to a temperature of 25°C for 70 days after sowing (designated by the

gray color).
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Table 1. Germination indices of the refrigerated and fresh seeds of Piper postelsianum

under different temperature conditions.

5°C 10°C 15°C 20°C 25°C
Refrigerated seeds — —_ 1273 2323
Fresh seeds — 1254 2288 2558
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Changes in the species composition in “specific plant communities” in the
Tateyama Mountains, Toyama Prefecture, in the last 40 years (2)
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Abstract: Following our previous surveys in 2008 and 2009, we re-surveyed the spe-
cies compositions of six “specific plant communities” in the Tateyama Mountain region,
Toyama Prefecture, which was selected in 1978 by the Environment Agency of Japan. We
were unable to relocate site no. 1 of the previously recorded Pinus parviflorus var. pen-
taphylla community in Kami-no-kodaira, as no trees of this species were observed. In the
communities belonging to the forest zone, those species previously appearing in the sub-
tree layer had grown to the tree layer height. Furthermore, we noted a substantial change
in the appearance of a Pinus xhakkodaensis—Rhododendron tschonoskii ssp. trinerve com-
munity in Midagahara, characterized by a shrub layer in which species such as Sorbus
commixta had grown. In contrast, the species compositions and appearances of two wet-
land communities had not undergone any significant changes.

Key Words: Empetrum nigrum var. japonicum, Juncus filiformis, Phyllodoce aleutica,
Pinus parviflora var. pentaphylla, Pinus xhakkodensis, Rhododendron tschonoskii subsp.
trinerve, species composition, Tateyama Mountains, Thuja standishii, wetland
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| BGT Plant Chromosome Reports

O Masashi NAKATA: Chromosome number of Chrysanthemum pallasianum
(Asteraceae) from Kurobe Gorge, Toyama Prefecture

A cultivated individual of Chrysanthemum pallasianum (Fisch. ex Besser) Kom. was
used as the material for chromosome observation. The exact location and records are
unknown, but it was collected in the Kurobe Gorge more than 30 years ago. Voucher speci-
men is deposited in the herbarium, Botanic Gardens of Toyama (TYM).

The root tips of 5 mm long cut from the pot-cultivated plant were pretreated with 2 mM
hydroxiquinoline solution for 8 h (18°C) and subsequently fixed with acetic alcohol (99.5%
ethanol : glacial acetic acid = 3:1 [v/v]) for more than 24 h (4°C), macerated in a 2:1 mix-
ture (v/v) of 45% acetic acid and 1 mol/L hydrochloric acid for 15 s (60°C), and stained
with 2 % acetic orcein for 15 min before being squashed.

At mitotic metaphase, 2n = 53 chromosomes were counted in five cells. The chromo-
somes were medium in size, approximately 2.5-3.0 um long, and almost similar in size.
The centromeric positions of the chromosomes could not be determined for all.

The chromosome number for Chrysanthemum pallasianum has been reported to be 2n
= 54, hexaploid with basic chromosome number x = 9 (Kitagawa & Nagami 1960 as C.
togakushiense from Mt. Togakushi; Nakata ef al. 1987 on the plant from Mt. Myogi). The
present material is a hypohexaploid aneuploid. Accidental hypo- or hyperploidy are not
uncommon in wild Chrysanthemum species (Nakata 1999, Nakata & Kumagai 1999).

Fig. 1. Somatic metaphase chromosomes of Chrysanthemum pallasianum from
Kurobe Gorge, Toyama Pref. 2n = 53, a hypohexaploid. Bar indicates 10 pm.
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