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Variations in Dendranthema indicum var. aphrodite Population
in Oozakai, Himi City, Toyama Pref.

Masashi Nakatal) & Motoi TakeuchiZ)

V) Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
2 Himi Seaside Botanical Garden,
3583 Yanaida, Himi City, Toyama 935-0031, Japan

Abstract: Morphological and cytological observations were made on individuals
composing Dendranthema indicum var. aphrodite population in Oozakai, Himi City,
Toyama Prefecture. They show morphological diversity in leaf shape and flower
characteristics, such as ray floret color, head diameter, number of ray florets,
number of involucral bracts, etc. Among the 30 individuals studied, 18 were
hexaploids with 2n=>54, 11 were hexaploid-aneuploids (2n=52, 52+ 1B, 53, 55
and 54+ 1B) and the rest one was nonaploid-aneuploid (2n=81+1B). They
show wide range in pollen stainability from 17.5 to 98.1 % (mean*S.D.; 69.8%
24.1). Within and around the population, garden chrysanthemums (D.
grandiflorum) were frequently observed at house gardens or crop fields.
Possible pollinators, hoverfly (Episyrphus balteatus) and fly (Stomorhina dicolor),
were commonly collected on the heads of both taxa. Since garden chrysanthe-
mums are considered to belong to hexaploid-aneuploid complex often with B
chromosomes, the D. indicum var. aphrodite population might have been derived
from natural hybridization between D. indicum with hexaploid cytotype and
cultivated {or escaped) garden chrysanthemums.

Key words: chromosome number, Dendranthema indicum var. aphrodite, hybri-
dization, pollen stainability, morphological variation
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Fig. 1. Distribution map of collected Dendranthema indicum var. aphrodite
(numbers 1-30) and observed garden chrysanthemums (solid stars) in
Oozakai, Himi City, Toyama Pref. Symbols represent colors (in code of
the Methuen Handbook of Colour) of ray florets; solid circle=2A8, solid
square =2A7, solid triangle=2A6, open triangle=2A4, open square=
2A2, open circle with dot=2A1+2AZ2, open circle=2Al. Dotted areas
show residence or business areas.
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Fig. 2. Leaves of Dendranthema indicum var. aphrodite collected in Ooza-
kai. Numbers correspond to those in Figs. 1, 3 and Table 1.
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{GEastman Kodak Company, 1977

Yellow Red  Magenta White  Brown

Fig. 3. Heads of Dendranthema indicum var. aphrodite collected in Qozakai.
Numbers correspond to those in Figs. 1, 2 and Table 1.
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Table 1. Morphological characteristics, chromosome numbers and pollen stainabilities of
30 individuals of Dendranthema indicum var. aphrodite collected in Oozakai.

Indiv. Ray fl. PL HD 1D IBN OIBL IIBL IIBW RFN RFL RFW Chrom. no Pollen
no. color’ {mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (2n)  stain.{%)

1 2a7 15 30 1 19 3.5 7.0 4.0 17 12.0 3.5 52+1B{(t)™ 39.9
2 2A1 21 26 11 20 4.5 7.0 3.5 19 11.5 3.5 53 46.1
3 2A7 22 3% 13 22 3.5 6.5 4.0 23 14.5 4.5 52 80.6
4 202 27 29 10 16 35 6.5 4.0 18 11.5 5.0 54 96.7
5 247 22 32 11 19 2.5 7.0 4.0 18 14.5 5.5 55 86.8
6 2A1 16 27 10 19 4.0 55 3.5 22 11.0 5.0 54 46.5
7 2A8 25 42 16 24 4.5 80 4.0 24 16.0 7.0 55 66.5
8 2A2 40 42 12 22 3.5 7.0 3.5 20 18.0 6.0 54 47.6
9 2A4 18 40 12 22 25 7.0 4.5 22 17.0 4.0 54 81.6
10 2A8 11 30 11 23 4.0 6.5 4.0 25 12.0 5.0 54 91.5
11 2A2 14 29 10 16 3.0 6.5 4.0 18 12.0 5.5 54 99.1
12 2Al" 16 32 14 21 3.0 7.5 4.0 25 13.0 5.0 54 63.5
13 2A8 14 26 12 19 3.0 6.0 4.0 25 10.0 4.5 53 81.6
14 2A1* 22 27 12 18 3.5 7.0 4.0 22 10.5 4.0 54 42.2
15 248 12 25 10 18 3.0 6.5 3.5 21 10.0 4.0 55 96.1
16 246 20 25 9 18 3.5 55 40 20 11.0 3.5 54 83.7
17 248 14 27 12 19 4.0 6.0 4.0 13 10.5 3.5 54 70.3
18 2A1 20 40 11 17 25 6.0 4.0 13 18.0 5.5 55 29.2
19 2A6 6 34 12 18 3.0 7.0 4.0 41 13.5 4.0 53 55.6
20 2A1 17 28 9 18 3.0 6.5 3.5 22 14.0 4.0 54+1B(m) 95.0
21 2A1 14 23 11 21 35 6.0 3.5 33 9.0 3.0 54 88.7
22 2A1 15 34 11 22 3.0 6.0 35 18 13.5 5.0 54 90.2
23 2A1" 26 30 13 23 4.0 7.5 4.0 21 11.0 4.0 54 17.5
24 2A1 28 31 13 18 50 7.0 4.5 20 12.0 4.5 81+1B(sm) 83.0
25 2A8 15 18 10 18 4.5 7.0 3.5 17 8.5 3.5 54 98.1
26 2A7 16 30 10 22 4.0 6.5 3.5 20 13.0 4.0 54+1B(t) 69.2
27 2A8 16 28 10 20 4.0 6.0 4.0 17 11.0 4.0 54 68.8
28 2A2 30 37 12 19 4.0 7.0 4.0 22 16.0 4.0 54 18.2
20 2A1 18 28 13 19 3.0 6.5 35 21 11.0 3.5 54 75.2
30 2A8 14 33 12 19 3.0 7.5 4.0 21 13.0 4.0 54 85.5
Min- — 6- 18- 9- 16- 2.5- 5.5- 3.5- 13- 8.5- 3.0- - 17.5-
Max. 40 42 16 24 50 80 4.5 41 18.0 7.0 99.1
Mean — 18.8 30.7 11.4 9.6 3.5 6.7 3.9 21.3 12,6 4.4 _69.8
+S.D. +6.7 +5.7 £1.5 £2.1 £0.7 £0.7 0.3 +£5.3 +2.5 0.9 +24.1
CV. — 0.36 0.19 0.13 0.11 0.19 0.09 0.08 0.25 0.20 0.20 — 0.34

Abbreviations: PL=Peduncle length, HD =Head diameter, ID=Involucre diameter, IBN =Involucral bract
number, OIBL = Outer involucral bract length, [IBL=1Inner involucral bract length, IBW =Inner
involucral bract width, RFN=Ray floret number, RFL=Ray floret length, RFW =Ray floret width.

* Color code in the Methuen Handbook of Colour.
** With longitudinal lines of 2A2 color.

**'t', ‘m’ and ‘sm’ represent morphology of the 'B' chromosomes; terminal, median and submedian
centromeric, respectively.
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Fig. 4. Somatic metaphase chromosomes of Dendranthema indicum var. aphrodite.
A, 2n=52(no. 3). B, 2n=>53(no. 2). C, 2n=54 (no. 11). D, 2n=55 (no. 7). Bar
indicates 2 pm.
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(no. 24). Arrows

show B chromosomes. Bar indicates 2 gm.

.:.!

. a

P

.

11

hrodite. A, Zn
2n=81+1B



12 Bull. Bot. Gard. Toyama No. 3

b F & F oAtk FFo TV 5,
ek (1968) 12, ThezH 1 o¥ok
A LTWBA, BERIBGFEOBRESL
W, B, T, BLUREENILEIC S
THOENERTH Y, Mo EToY
YACEIDON/E LA XY DORMEE
DO EIF—F L v, EEMICL, Hny
DAoL 2 h v ¥y OARKEKIE, T
BERENATERNTELVLDONEL,
oA YFIOBHTHDL THIEHN 3 ~ 4
em&REL, HIRTBF 1R F 23 25T
BEFodHE, L) ERESBTEE
LTBBIRAIDT, Ihbid/ V¥
FLERFEORBETHINIbDEER
LhTwad (HYP - FFK 1978), <4
YEZBICOWTEL B - TK(1978) .
Wl (1987) iR ES NG L ICGHESFE
WA EREAIVLETH ), ZOEKRTHM
DALBR T 5 T LR O A AR EERY 1<
kT B I LixA B TEBKREV,
ARERE LY 4 o F o300 5
0%\ D7 5 12HE I FERBURE L
L. 1R (36.7%) (dAfEERL XV OR
BHRTHEIENHSMII R, L
NV OB EDb R VREKIL, ko
FEOEFIZL-THAREHKRATHRE
ZoTwhEEILNS, ¥ 7 BEFAEMIC
BT 5 8&EREomE,L, T0L) LR
RS BIE S - BAEERC oW T2 MRk
HhiohomBHEE LMD &, A
)2y /¥y T8.3% (2n=19: 2n=18=2
:22) (Tanaka 1959a), i+ 27 & =
¥ 7 T3.5% (2n=19:2n=19=2:55) (Tanaka
1959h) . PUfSIKTET H ¥ <7 T8.3%
(2n=34 : 2n=36=1:11) (Tanaka 1959¢) #
£ U4.5% (2n=37:2n=36=1:21) (PH *k
BR), O7H U F o UFHFEKTI 1% (2n=37
:2n=36=1:10) (Taniguchi 1987). fHK
ffi/ V¥ 2 C8.7% (2n=53 & 2n=55 : 2n=54
=2:21) (FFKAh 1956) & & - TH

D, AED36.7% &\ Btz G2
BYaLBOTRE:, o TREAMDE
RN LSO TR, BEEE b o7
DB (BE) &L DI L B EERBHH
HRTH 5,

4 EEIC BT BEEE VNEITHE)E K
ERFORBREFEEMIIBL L2AS, FL
WBIESLETH D) »5. giffdicz
NEN1ET2BE SN, ZOBYEHK
DRESEFEIZFINFNREL-oTEY,
R&E1.3um~2.3 um, HEBEAR (fH
K20, Fig. 5B) & R EREHE AR ({424,
Fig. 5D) 3% 1 #l, s iREh s (R B 5% 2 B (fEl
K1, 26, Figs.5A.C) Tho7:, ¥7&
P BREN TIE B Ako i EE
&L, F 275 =F 2 1091k T 2 6
(Tanaka 1959a), V) 277 / 7 ¥ 2 309{#{K
T 2§l (Tanaka 1959b) B S T 5 25,
T AY N F 5 222{814K (Tanaka 1959¢) .
F276fdk (PH KER) ., +H 77/ F
2 96ff& (Tanaka 1960), =<4 > ¥ &N
&K 276181k (Taniguchi 1987) DEET
BECREEINTV RV, to TAHEE
SNBHAEIE, HOIZEENFRL-T
Wh LWV STHIEY B & EEBER B3
MICELbDEIREZIZCL, BEoR
Lo RS SRKMOBERL -5 &8N
EEZBDONERTH S,

S FR S Uk (2n=81+1B) i,
TIRTEEDOBITHE T, REAFORSH
EEHEPTRRTH o720, Z0MBORYE
BTIEE DS IR S 3, SRR
POMERNT LI LIITE LD o7, *
7 BB AR O A ARTE AR 1 )RR 7 LR B A
BRODP-7FIELTIX, Vay / vEy
(ZRER) BARBE R I =Rk A A U 72
(Tanaka 1959b), > =7 > ¥ 2 MUfEAE K
BEd AR EL 2B (Kamiaka &
Yonezawa 1989) . 7 ¥/ w ¥ 7 (PUfHK)
ERBEP ISR R U 72 (P RS



March 1998

£) HEDDHY, TNOITREAEETF LIk
BEREFLOZBTELLL D EHHT
&5, SHOMMEERS, RO IEREAE
BF (h=54) LHMEMREF =27 @
HEbETELLbDEHESR, SFEE
HELTRODTORFBTH 5,

4, Mt

BHEE L 72 30fM k0L ER 1 % Table 142
AUz, EEOISEEITER A <.
ENB8OBLLEH -7, —HEMES0% LT
DfEFIE kA SN, 2095 2 kid
#18% L 4B TR D - 72, fERTES
KT & MR £1369.8124.1(%) T
Hb, BHEIRLEN272D1399.1%. K
WT98.1% Tk bil 2n=54 DIENHEIKRT
B oths, BRI RO KD o o 2 K
(17.5% B L U18.1%) bEAfERTH-
720 FRABREREKR N FEETFOMH
KTLOB U EOBEWBELRHO DN D

HH N A F S OLR 13

52 Ehe, FEAEEEmia s Il
BRI A S N2 h o 7o, MRS & TER R
HOBFRERRS 20, BT H10E
DOFHIME & FERERM: & OB X F R L 72
A, EHARR BRI S N e h o7z,
Fig. 6 (3 FIRTERE ORIz, FITEHE & Bk
BUOHEFEZRTEAIKEHIC7-5DTH
5, BB HIBMR RS SRS, F
RAEE AT 2A8 (vivid yellow) TH B LD
BT RTIEBRELIHT0B U LS | K
12 2A1 (white) T 7213 2A1 (2 2A2 DN
ADLDEERIFENRE N2 &, FHEED
KEWDH DI IERRENRVH D
ML CEREAIRENWI L, & EoMAIL
BOOLNT, O LA F KBS
MR R THTOMEIER L L Tiko T
waEThE, FofkizEmue itk s
HFF LTI THAETHENS, 2O
Eh MM 5L, FOMIIEHFIREEHH

100-1r ‘ .
@ 0] E
: 0]
90 o m,
80 o © m A
8 (o]
2> 707 L 2Py ol
o] ® |
£ 607 N I
3]
@ Ray floret color
c 0 -
= 5 0O a1 00 O
< 40 © 2A142A2 ® i
0O 2az
A 2A4 |
30 A 276 O
W 2a7
20| |@ 248 O i
10 T T T T
20 25 35 40

Head diameter (mm)
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Table 2. Flower-visiting insects collected on the heads of Dendranthema
wndicum var. aphrodite (DIA) and D. grandiflorum (DG)
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Abstract: Parmotrema gibberoswm, P. kainantum and P. machupicchuense are
described as new species. Parmelia hypomiltoides is transferred to Parmotrema and
P. aurantiacoparvum is reduced as a synonym of it.

Key words: new combination, new species, Parmotrema.

In course of our study of the genus Parmotrema, we have found three new
species: P. gibbevosum P. kainantum and P. machupicchuense. They are described in
the present paper. Parmelia hypomiltoides is transferred to Parmotrema and P.
aurantiacoparvum is reduced as a synonym of it.

Parmotrema gibberosum Kurok., sp. nov.

Thallus ut in Parmotremate fracto sed medulla inferiore plerumque flava, cilia
destituta et thallo acidum usnicum noncontinenti differt.

Holotype. Brazil. Parana: Jardin Paraizo, 9 km west of Curitiba, elevation
about 800 m, S.Kurokawa 8262 (TNS).

Thallus adnate on bark of trees, mineral grey, 3X4 —75c¢m broad; lobes
subirregular, rotund in apices, 2—4 mm wide, the margins more or less crenate,
very rarely ciliate, cilia simple, less than 1 mm; upper surface dull, distinctly
wrinkled especially on older lobes, ridges of wrinkles often forming wort-like
pustules, pustules opened at apices but never forming soredia; upper cortex fragile
and often flaked off to expose white medulla; medulla white in the upper half and
usually orange yellow in the lower half (K + purple); lower surface black,
moderately rhizinates, rhizines black, shiny, simple or sometimes furcate, less than
Imm long. Thallus 130— 170 um thick; upper cortex hyaline, about 30 #m thick,
algal layer continuous, 10— 20 gm thick, medulla 60 —90 ym thick, lower cortex
brownish, about 30 um thick.
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Apothecia sessile, ] —3 mm in diameter, disc dark brown, imperforate, amphi-
thecium distinctly wrinkled; spores simple, hyaline, 14 —16 X20—26 um.

Chemistry. Atranorin, protocetraric acid, skyrin, obtusatic acid (trace), and
norobtusatic acid (trace).

The present new species (Fig. 2-A) is characterized by the presence of wort-
like pustules, which are opened at apices but never forming soredia and rather
[ragile upper cortex and the production of skyrin in the lower half of the medulla.

It resembles P. fractum (Hale) Hale, because they both have adnate thalli
forming sorediate pustules or pustules and produce protocetraric acid in the
medulla. However, it is clearly distinguished from the latter species by lacking
usnic acid. It may be also confused with P. madilynae A. Fletcher, from which it is
readily distinguished by having fragile upper cortex and producing orange yellow
pigment (skyrin) in the lower half of the medulla.

This new species may be confused with P. insuetum (Kurok.) Hale, a species
known only from Papua New Guinea, because they both have {ragile upper cortex
easily flaked off to expose white medulla and produce atranorin and protocetraric
acid. However, P. gibberosum is pustulate rather than sorediate and produce
skyrin in the lower half of medulla.

At present, this new species is known only from the type locality in Brazil.

Parmotrema hypomiltoides (Vain.) Kurok., comb. nov.

Parmelia hypomiltoides Vain., Acta Soc. Faun. Fl. Fenn. 7, 7: 35. 1890.
Holotype. Sitio, Minas Gerais, Brazil, Vainio, Lich. Bras. Exs. s.n. (TUR, Vainio
herb. no. 2543).

Parmotrema auvantiacoparvum Sipman, Mycotaxon 44: 4. 1992. Holotype.
Guzana, Upper Mazaruni district, small white-sand savannah c¢. 2km S of
Waramadan, alt. ¢. 600 m, coord: 60° 46" W, 5°47'N, H. Sipman & Aptroot 19186
(not seen).

When he published “A monograph of Parmelia subgenus Amphigymnia”, Hale
(1965) considered Parmelia hypomiltoides to be characterized by the presence of
laminal and submarginal coarse soredia on ciliate membranaceous thalli and the
production of atranorin, alectoronic acid and an unknown anthraquinone (no. 1
according to him). When he described Parmotrema aurantiacoparvum, on the other
hand, Sipman (1992) emphasized that it resembled very much P. mellissii (C. W.
Dodge) Hale in having long cilia, flaked cortex and fragile isidia and considered to
be separated from the latter by the rusty orange medulla.

Although the holotype of Parmelia hypomiltoides is a small poor fragment (1.1
X 2.1 cm), the following morphological features are observed in the holotype:
granular marginal soredia sometimes spreading over the surface (Fig. 1-A), some
minute isidial projections near the margin of lobes (Fig. 1-B), cortex flaked off in
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part exposing rusty orange medulla, and moderate cilia (1 —2.5mm long). The
holotype was not tested chemically in the present study, atranorin, alectoronic acid
and an unknown anthraquinone were reported by Hale (1965) as mentioned above.
These features are also observed in three specimens collected in Pernambuco,
Brazil, which Sipman (personal communication) confirmed to be quite identical
with Colombian materials of P. aurantiacoparvum. Thus Parmelia hypomiltoides is
transferred to Parmotrema and P. aurantiacoparvum is reduced to a synonym of it in
the present paper.

Parmotrema hypomiltoides (Fig. 2-B) is characterized by having fragile cortex
often flaked off to expose brick to rusty orange medulla, marginal and laminal
isidial granular soredia, moderate cilia (1.5 — 3mm long) and by producing
atranorin, alectoronic acid, a-collatolic acid and an unknown anthraguinone (K+
bluish violet).

I[sidial projections of this species are apparently very fragile and easily
broken down into granular soredia which often flaked off to expose the medulla.
Similar features of isidial projections are also found in P. mellissii, as Sipman
(1992) pointed out.

Fig. 1. Holotype of Parmelia hypomilloides Vain. A: Marginal soredia spreading
over the surface of lobes. B: Isidial projections near the margin of lobes.
Scales indicate mm.
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The present species may be easily confused with P. mellissii, which is widely
distributed in tropical to temperate zones in the world, including S. America.
These two species also form granular isidial soredia and have fragile cortex easily
flaked off to expose the medulla. However, exposed medulla is brick to rusty
orange in P. hypomiltoides, whereas it is white as a rule since the pigment (K+wine
red) is deposited only in the lower half in P. mellissii.

Parmotrema hypomiltoides shows a unique distribution pattern from Colombia
in northernmost S. America to Minas Gerais in eastern Brazil along the Atlantic
Coast, where it appears to be widely and rather commonly distributed in lowland
(below 1000 m).

Specimens examined. Brazil. Pernambuco: In scattered forest of toboleiro,

south of Goiana, on bark of tree (a species of Apocynaceae), elevation 100 m, S.
Kurokawa (8016, 8017, 8018) & L. Xavier Fil. (TNS, B).

Parmotrema kainantum Kurok. & Moon, sp. nov.

Species cum thallo ut in Parmotremate flavomedulloso sed ab hac lobulis modice
ciliatis et thallo acidum obtusaticum continenti differt.

Holotype. Papua New Guinea. Eastern Highland District: Andandara logging
area, 2 miles south of Kainantu, elevation about 1600 m, S.Kurokawa 6021 (TNS).

Thallus adnate on twigs of trees, membranaceous, mineral grey, 4 —7cm
broad, lobes subirregular, more or less imbricate, rotund in apices, 3—8 mm wide,
moderately ciliate, cilia black and shiny, simple, 2—5 mm long; upper surface dull,
often more or less wrinkled, pustulate, pustules submarginal and often spreading
over the surface of lobes, upper cortex sometimes flaked off to expose pale yellow
medulla; lower surface black, sparsely rhizinate, rhizines black, simple, about
Imm long. Thallus 120 — 140 gm thick; upper cortex hyaline, 16 —20 gm thick,
algal layer subcontinuous, 10 — 16 gm thick, medulla about 80 ym thick, lower
cortex brownish, 20— 24 ym thick.

Apothecia and pycnidia not seen.

Chemistry. Atranorin, secalonic acid A and obtusatic and norobtusatic acids
(trace).

The present new species (Fig. 2-C) resembles P. flavomedullosum Hale,
because these two species have pale yellow medulla (secalonic acid A) and form
submarginal to laminal pustules. However, it is clearly distinguished from the
latter species by the production of trace amount of obtusatic and norobtusatic
acids rather than gyrophoric acid. Whereas cilia are very rarely found in P.
flavomedullosum (Hale 1974), the present new species has moderate cilia, which
are quite long (2—5mm long) and distinct. P. flavomedullosum apears endemic to
South America, but the present new species is known only from the type locality in
Papua New Guinea.
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Fig. 2. Habits ol Parmolrema species. A: P. gibberosum Kurok. — holotype. B: P.
hypomilioides (Vain.) Kurok. — S.Kurokawa (no. 8018) & L.Xavier Filho. C: P.

kainantum Kurok. & Moon — holotype. D: P. wmachupicchuense Kurok. —

holotype. Scales indicate mm.
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Parmotrema machupicchuense Kurok., sp. nov.

Thallus ut in Parmotremate zollingeri sed acidum usnicum continenti differt.

Holotype. Peru. Dept. Cuzco: Machupicchu, Prov. Urubamba, on rocks in open
place in ‘Ceja de Selva' zone, alt. 2300 —2400 m, H.Kashiwadani 22092 (TNS).

Thallus loosely adnate on rocks, pale yellowish grey, lacking asexual
propagules, 6—12 ¢m broad; lobes irregular, rotund in apices, lacking cilia, 4—16
mm wide; upper surface smooth, more or less shiny, emaculate; medulla white;
lower surface black, minutely wrinkled especially on older lobes, sparsely
rhizinate, blackish brown and naked in rather broad zone near the apices; rhizines
very sparse, simple, black, formed in group, less than 1mm long. Thallus 190—
230 um thick; upper cortex hyaline, 20—24 um thick, algal layer continuous, about
20 um thick, medulla 130—150 pm thick, lower cortex brownish, 20—26 um thick.

Apothecia sessile, Z—5 mm in diameter; disc concave, dark brown, imperfo-
rate; amphithecium smooth; hymenium about 90 ym thick, spores 10X16—18 pm.

Chemistry. Atranorin, usnic acid and protocetraric acid.

The present new species may be easily confused with P. zollinger: (Zahlbr.)
Hale, a well known species widely distributed in tropical zones. They both have
rather large looely attached thalli without cilia and produce atranorin and
protocetraric acid. However, P. machupicchuense is saxicolous and has a little
yollowish thalli containing usnic acid probably in the upper cortex, while P.
zollingeri is corticolous and is mineral gray never producing usnic acid.

At present, this new species is known only from the type locality in Peru.

We express our sincere thanks to Dr. S. Stenroos of the Herbarium of
Department of Biology, University of Turku (TUR) for the loan of the type
specimen of Parmelia hypomiltoides and Dr. H. Sipman of Botanisches Garten und
Botanisches Museum, Berlin-Dahlem for the comment on Parmotrema aurantiacopar-
vUm.
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Pericarp Anatomy of Wisteria floribunda
Tohru Ohmiya

Botanic ‘Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan.

Abstract: Pericarp of Wisteria floribunda (Willd.) DC. (Leguminosae) contains
several tissues differing in stainability, transmittancy of crossed polarized light
and the mode of cell wall thickenings in mature stages. At both ventral and
dorsal sutures, the fibre strands are adhered with lignified cells, in which Maule
reaction is negative. Vascular fibre strands are observed in the lateral side of
the pericarp.

Key words: anatomy, dehiscence, legume, lignin, pericarp, sclerenchyma, syring-
yl lignin, Wisteria floribunda.

At the moment of seed dispersal, pericarp of Wisteria floribunda opens
explosively and separates into a couple of twisting valves. It is of the typical
“Hiilse (legume)” as defined by Fucské (1914). Fucsko (1914) also studied the
fruits of the subfamily Papilionoideae, and recognized several types of ‘Trennungs-
gewebe (separative tissue)’ related to the mode of fruit dehiscence, and observed
that ‘Hillse (legume)’ which dehisces at both ventral and dorsal sutures has
‘Trennungsgewebe (separative tissue)’ consisting of “cutinized cells” at each
suture. Terada et al. (1933) studied the mechanism of fruit dehiscence of Wisteria
floribunda. They recognized five layers in the lateral side of the pericarp, and
proved the kinetic role of sclerenchymatous layers in the dehiscence. Fahn and
Zohary (1955) investigated the fruits of nearly 100 species from three subfamilies
of Leguminosae, including Wisteria sinensis Sw., and classified them into 17 types
by the combination of fiber orientation in the lateral side of pericarp.

The purpose of this study is to describe the anatomical features of the fruit of
Wisteria floribunda, especially the structure of sutures and to summarize various
tissues found in the pericarp.

Material and Methods

Fruit of Wisteria floribunda was collected from the plants growing spon-
taneously in the campus of Tohoku University in Aobayama, Sendai, in October,
1986. After fixation with FAA and dehydration by ethanol-buthanol series,
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samples were embedded in paraplast and sectioned at 10 #m'in thickness by rotary
microtome. Staining was performed with safranin and fast green (Johansen,
1940). SEM samples were prepared from the paraplast block formerly obtained
for sectioning. They were dissolved in buthancl-isoamyl acetate 1 : 1 solution,
100 % isoamyl acetate and then after treated with eritical point dryer and Au ion
sputtering. Fruit was also embedded in Technovit 7100 and sectioned at 2—3 pm
in thickness. These sections were observed with toluidine blue staining. For
detecting the existence of lignin in general, sections were tested by phloro-
grycinol-HCl (Johansen, 1940). Maiule reaction was performed for identification
of syringyl type of lignin (Takabe et al., 1992).

Results

Elliptic in cross section, ventral suture obtuse, dorsal suture obtuse. Fibre
strands of the ventral suture linear, of dorsal suture linear. Pericarp of the lateral
sides multi-stratified. Quter epidermis thin and villosity. Hypodermis thick and
rigid. Fibre strands together with vascular bundles inside, making network
within soft tissue. Inner fibres forming a pair of shell-like plates, protecting the
seeds inside. Inner hypodermis and inner epidermis soft and reduced in the most
regions attached to the seeds. .

Diagrammatic structure of the fruit is shown in Fig. 1.

ventral suture o
: separative tissue apex —

suture fibre strand
vascular bundle
outer epidermis
outer hypodermis
phloem fibre strand

vascular bundles
middle parenchyma
inner fibre
inner parenchyma
inner epidermis

the fruit

suture fibre strand

separative tissue

—
dorsal suture outer = inner

Fig. 1 Diagrammatic structure of pericarp of Wisferia floribunda. — Left:
cross section. — Right: tangential section.
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Lateral side of pericarp in cross section
Tissues can be classified by their cell wall thickenings, transmittancy of

crossed polarized light, stainability with safranin and fast green, existence of

lignin in the cell wall or of insoluble substances in the cells. Nine types of tissue
are recognizable from outside to inside in the pericarp at lateral side of the fruit.

(a) Outer epidermis: 1-layered sclerenchyma strongly stained with safranin
(Fig. 2-A), no transmittance by crossed polarized light (Fig. 2-A").

(B) Outer hypodermis ca. 15-layered sclerenchyma, strongly stained with fast
green and safranin (Fig. 2-A), transmitted by crossed polarized light (Fig.
2-A’) : cells fibrously elongated in tangential section.

(7) Outer parenchyma: over 6- to 10-layered, often filled with insoluble subst-
ances strongly stained with safranin (Fig. 2-A).

(6) Phloem fibres: lignified sclerenchyma (Fig. 2-B), making networked strands
just outer regions of the vascular bundles:; most strands consisting of ca.200
fibres in 14-layers, stained with safranin (Fig. 2-A) and strongly transmit-
ted by crossed polarized light (Fig. 2-A’); Méule reaction positive (Fig.
2-C). Fibres running at an angle antagonistic to the layer (8) in tangential
section.

(e) Regions in which vascular bundles running: consisting of small sized
parenchymatous cells stained with fast green (Fig. 2-A).

(C) Middle parenchyma: ca. 30-layered, stained with fast green, consisting of
large cells sometimes containing substances strongly stained with safranin
(Fig. 2-A).

(n) Inner fibres: consisting of lignified sclerenchyma (Fig. 2-B), more than
20-layered, stained with safranin (Fig. 2-A), transmitted by crossed pola-
rized light (Fig. 2-A’) : Maule reaction positive (Fig. 2-C).

(6) Inner parenchyma: more than 5-layered, stained with fast green (Fig. 2-A).

(¢) Inner epidermis: degenerated in the most regions (Fig. 2-A):

Cells of the layers (B), (6) and () elongated in certain directions in

tangential section; cells of (B) crossing the axis of the fruit at 40 — 50°

downward toward the apex, while (§) and (1) upward at 20° and 40°,
respectively.

Four types of sclerenchyma are discernable by their structure of cell wall
thickenings together with their stainability and transmittancy of crossed polarized
light. Cell wall thickenings of the layer (B), (0) and (1) are observed under SEM
(Figs. 3-A-C). In the layer (B), cell wall is thickened uniformly (Fig. 3-A), while
in the layer (9), thickenings are concentric (Fig. 3-B). In the layer (n), cell wall
thickenings are rather similar to that of the layer (8), but they are partitioned by
thinner wall inserted between cells (Fig. 3-C).
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Structure of the sutures in cross section

Fibre strands at the ventral side extend outerward near the ventral suture
(Figs. 3-D, G). Vascular bundles are running just inside of them (Fig. 3-G). At
the suture, fibre strands are adhered by the separative tissue in the outer half
(Fig. 3-D, G). Fibre strands of dorsal suture are continuous only in the outermost
layers at the suture (Figs. 3-E, H), and separative tissue connects them at the rest.
Vascular bundles are running just inside (Fig. 3-H).

Both fibre strands and separative tissues are lignified. But they differ in the
following points. Separative tissue at each suture shows no transmittance by
crossed polarized light, while fibre strands do have it (Fig. 3-D’, E’). Cell wall
thickenings of the fibre are concentric, while that of separative tissue are rather
uniform (Fig. 3-F). Furthermore, only fibre strands show positive Maule
reaction (Figs. 3-1, K). Thus the sclerenchyma of separative tissue can be treated
as a new type.

(k) Lignified sclerenchyma constructing separative tissue showing no transmitt-
ance by crossed polarized light and the Maule reaction negative.

Discussion

Fruits of Leguminosae have been classified in various and complicated ways,
and legume, samara and loment have been commonly used, mainly based on the
gross morphology and mode of dispersal. In contrast, distinction of legume,
follicle and indehiscent fruits is hased on mode of dehiscence or on the anatomical
features. Fucsko (1914) divided the fruits of subfamily Papilionoideae into two
main types in accordance with the mode of dehiscence: ‘Balgfrucht (follicle)’ and
‘Hiilse (legume sensu stricto)’. ‘Balgfrucht (follicle)’ is applied to the fruits which
open only along the ventral suture and “Hiilse (legume)” to those which open along
both sutures.

Generally, fruits of Leguminosae have a couple of vascular fiber strands at
both ventral and dorsal sides. Separative tissue often adheres these fibre strands
along the median plane of the fruit.

Fucsko indicated that the primary difference between legume and follicle is
the nature of the cells building separative tissue: ‘Balgfrucht (follicle)’ is
characterized by its separative tissue consisting of parenchymatous cells, and in
contrast, ‘Hiilse (legume)’ with one consisting of “cutinized cells”.

Fig. 2 Lateral side of the pericarp in cross section (outside up). — A: stained with
safranin and fast green. — A’: observed by crossed polarized light. — B: lignin
detected with phlorogrycinol-HCI (coloured to purple). — C: syringyl type of lignin
detected by Maule reaction (coloured to peach). —— Scale bars: 0.5 mm.
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According to Fucsko, “legume” is considered to have separative tissue at both
sutures and thus dehisces into two valves. In Wisteria floribunda, as described
above, the separative tissue formed at both sutures is strongly lignified without
syringyl lignin as well as lacking fibrous disposition. Features of such cell wall
thickenings may form rigid but fragile regions where large torsion energy may be
retained before the dehiscence, and abrupt pericarp separation may occur.

In Wisteria floribunda, vascular fibre strands on the dorsal side remains
slightly continuous and does not construct a complete separative layers. Such
fragile bridging is also reported by Fucské (1914) at the dorsal suture of
Phaseolus vulgaris as ‘mediane Briicke des Stereoms’. Terada et al. (1933)
mentioned that the fruit of Wisteria flovibunda always started dehiscing at the
ventral side. I suppose that fibre strand bridging at dorsal suture may be
responsible to such custom of splitting.

Fahn and Zohary (1955) stated the fundamental structure of the pericarp of
the fruits of Leguminosae as the following (ordering outer to inter) :

(1) Outer epidermis (layer (a) in the present study)
(2) Parenchymatous tissue (layer (7), (¢) and (§))
(3) Sclerenchymatous stratum (layer (n))

(4) Parenchymatous tissue (layer (6))

(5) Inner epidermis (layer (¢))

They examined the orientation patterns of fibrous layers in the pericarp and
classified them into 17 types. They stressed the importance of these patterns for
the functional and evolutionary point of view, and proposed a probable trends of
their evolution. They identified the pericarp of Wisteria sinensis to Vicia Type
(one of most advanced types), which includes outer hypodermal sclerenchyma,
oriented to opposite direction against the vascular fibres and the inner fibres.
The present study resulted in the fact that Wisteria floribunda has similar pattern.

Terada et al. (1933) indicated that the most rigid tissue among the pericarp
sclerenchymata of Wisteria floribunda is one consisting of outer epidermis and
hypodermis. They proved that the primary role in the fruit dehiscence of Wisteria
flovibunda is played by this sclerenchyma together with the vascular fibres. The

Fig. 3 A-C: SEM images of the cell wall of sclerenchymata in the lateral side, in cross
section. — A: outer hypodermis (layer (8)). — B: vascular fibre strand (layer(4)). —
C:inner fibre (layer (n)). D-K': pericarp at the sutures, in cross section. — D: ventral
suture, stained with toluidine blue. — D’: observed by crossed polarized light. — E:
dorsal suture, stained with toluidine blue. —E’: under crossed polarized light. — F:
SEM image of suture fibre. G-H: lignin detected with phlorogrycinol-HCl. — G:
ventral suture, — H: dorsal suture. I-K: Syringyl type of lignin detected by Maule
reaction. — I: ventral suture, — K: ventral suture. Scale bars: A, B,C, F: 10 ym;
D,D,E E,ILK:02mm; G, H: 0.5 mm.
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present study indicated clear differences between the sclerenchymata () and (B)
in their cell wall features. Cell wall thickenings of outer hypodermis is also
reported in Lupinus hirsutus L. (Fahn and Zohary 1955).

Vascular fibre strands distributed in the lateral side of the pericarp have
been reported only in Wisteria sinensis (Fahn and Zohary 1955). The fact that
Wisteria floribunda also has fibre strands in the lateral side seems to indicate the
taxonomical affinity of both species.

The mode of the cell wall thickenings of the vascular fibres is similar to one in
the fibre strands at the sutures, and their concentric lamellations are characteris-
tic of phloem fibres (Esau 1965).

Differentiation in lignified sclerenchymata

Lignified tissues are distinguished by the colouration by Maule reaction
which detects the existence of syringyl type of lignin (Figs. 2-C, 3-1, K). Syringyl
type of lignin is detected in lignified sclerenchymata (8) and (n), while it is not
detected in lignified sclerenchyma (k) (Figs. 3-1, K).

Diversity of sclerenchymata of Wisteria floribunda is summarized in Table 1.

Table 1. Diversity of sclerenchymata in the pericarp of Wisteria floribunda

lignin type transmittance stainability
layer - - of crossed -
guaiacyl syringyl polarized light safranin fast green

(a) - - - + -
(B) — - + + +
(8) + + + + —
(n) + + + + —
(k) + — - + -

The author would like to thank Dr. Hiroyoshi Ohashi, Tohoku University for
his heartily instruction. I am also grateful to Dr. Ryo Funada and all staff
members of the laboratory, Hokkaido University, and Dr. Hiroyuki Iketani, Fruit
Tree Research Station, Ministry of Agriculture, Forestry and Fisheries for their
precious information of anatomical technique.

XE #7277 (vAH) REOBEL By 7r= bl TCHEVICEE LT
7IDOREI, B, R0 EEM, LA, COEEMBIZEI)CFEL YT
HREOREQMLFIZE ), w22DHM ZVRETFRT W, HEE L RE

AT & B, REBM L DM A DUFTDOREIZERLNG,



March 1998 Ohmiya: Pericarp Anatomy of Wisteria floribunda 33

References

Fahn, A. and M. Zohary. 1955. On the pericarpial structure of the legumen, its evolution
and relation to dehiscence. Phytomorphology 5: 99-111.

Fucsko, M. 1914. Studien iiber den Bau der Fruchtwand der Papilionaceen und die
hygroskopische Bewegung der Hiilsenklappen. Flora 106: 160-215.

Takabe, K., Miyauchi, S., Tsunoda, R. and K. Fukazawa. 1992. Distribution of guaiacyl and
syringyl lignins in Japanese beech (Fagus crenata) : variation within an annual ring.
IAWA Bulletin n.s., 13(1) : 105-112.

Terada, T., Hirata, M. and T. Utigasaki. 1933. On the mechanism of spontaneous expulsion
of wistaria seeds. Sci. Papers of the Inst. Phys. and Chem. Research. 21: 233-245.

Esau, K. 1965. Plant Anatomy (2nd. ed.). John Wiley & Sons, New York.

Johansen, D. A. 1940. Plant Microtechnique. McGraw-Hill, New York.






Bull. Bot. Gard. Toyama 3: 35-40(1998)
B L s BT FT IR

AT T4 ORFIRIF L P E

TFHZ
BN p iR T939-2713 & LR E B AR AT s 42

Seed Germination and Seedling Growth of
Castanopsis cuspidata var. sieboldii

Toshiyuki Yamashita

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

Abstract: The root and epicotyl emergence show highest rates under 25°C in
Castanopsis cuspidata var. sieboldii, which is an important member in evergreen
broad-leaved forests at their northern-most areas. Epicotyl emergence usually
occurs certain days later than the root emergence. It is delayed for more days
them the root emergence under lower temperatures and only root emergence
under (129 days after bedding) was observed under 10°C. While the CF ratio
was similar in both current and second year seedlings, the T/R and S/R ratios
were larger in second year seedlings than in current year seedlings. In this
taxon, allocation of shoot was increased in second year seedlings and probably
resulted in forming expanded crown on the forest floor. It might be anticipated
that C. cuspidata var. sieboldii could not be survived, when the allocation in shoot
was increased in the following years.

Key words: allocation, Castanopsis cuspidata var. sieboldit, germination, seedling
growth
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Fig. 1. Climate in Fuchu City. Solid circles show mean temperature and
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Table 1. Net growth of Castanopsis cuspidata var. sieboldii in current year
seedlings and second year seedlings.

Current year seedlings

Second year seedlings

Height (cm) 9.0
Basal diameter {cm) 0.19
Root length (em) 19.3
Number of leaves 4.2
Dry weight (g)

Shoot 0.091

Root 0.164

Leaf 0.286
Leaf area (cm?) 41.42

+ H+ H+ H

H H H H

1.46 39.2 =+ 10.13
0.026 0.35 =+ 0.196
8.25 17.8 + 5.10

1.06 20.4 =+ 9.33

0.028 1.622 = 0.843
0.049 1.253 + 0.549
0.103 2.771 £ 1.233
12.56 332.73+ 127.21
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Table 2. Ratios of each dry matter of Castanopsis cuspidata var. sieboldii.

C/F T/R

S/R L/S SLW

Current year seedlings 1.12+0.255 2.34£0.599 0.63%0.137 2.96310.650 0.0065%0.0006

Second year seedlings 1.00£0.212 3.50+0.489

1.26£0.242 1.839£0.500 0.0084£0.0026

C/F : photosynthetic organ/non-photosynthetic organ
T/R : dry matter production above ground/under ground

S/R : shoot/root
L/S : Leaf weight/shoot weight

SLW : Specific leaf weight ratio (Leaf weight/Leaf area)
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Evergreen Broad-leaved Forests in Himi City, Toyama Prefecture
Toshiyuki Yamashita

Botanic Gardends of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan

Abstract: In Himi City, [ surveyed the vegetation of Castanopsis cuspidata var.
steboldii and Quercus spp. forests, which represent certain types of evergreen
broad-leaved forests in the northern limit. These forests were composed of many
evergreen species with some deciduous species. Some of these deciduous species
are the character and differential species of assosiations, alliances, orders and
class of Fagetea crenatae. These associations with deciduous species seems to
have been caused by the fact that Fagus crenata forest is found even in the low
elevations along the Japan Sea side.

Yasuda (1982) showed that the species of Castanopsis and Quercus distri-
buted about 7,000 years ago in the present area, though they could be considered
to be very scarce. Thus, it may be consumed that the vegetation in this area has
been only little chaged in the last 7,000 years.

Key words: Castanopsis cuspidata var. sieboldti, community structure, element of
Fagus crenata forest, Himi City, northern limit, Quercus spp., species composition
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Fig. 1. Location of surveyed stands. @: Castanopsis forests,

M : Quercus forests.
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Fig. 2. Coverage of each layer in the stands.
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(Blume) Koidz. & \» - 72 B #RILZEHT D 3R
BEFEPoT, ERBTEI YOS E, X
YIA G EOBAMBEOHES DXL, Y
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272,

ZREIORRE Z L OB Fik e
EEIZDTTRLIZOH Table 2 TH 5,

EARE L EEAR IS FICRBREESY

Lholf:DT, EREBLUTEKRBIZOW
THET L, I HROBERE, EXET
HEEROEHRB LUEAN, AFIAME
2 ERED o7z, KREHRDOLRIEE D
FBHEIZOWTADL L, AT I ARDEENE
DREDEIEH20~35% Td > 7=DITH L,
1 UHRTIZ30~50% % o> T 72,
ThoDEEBROEN I L, BIES
(1995) & BTFI2ITADT T A+ F—
& — - BEE - BRAEOEREE S X ORI
HIRBB LU Z0E A% Table 3IZ/RL
720 WBBHOE D > BB & EAR
DWTHETAE, AT VA ROEARET
R RNEICMET S LW &S T20~
0% D7 FHREFRE BT, ThSoR
EHTEI7FHREZRSHBEL 2V A, HH
LTHRVEIETH-7, —HHIHTI
FEEDYNO 2 ST, BXF40~60%L
BOEEEIRL, EARBTIIGREHO A
FIARTIO~15% DT FHREZENHIIL
12D LT, AEIHKOR STV A HRTH &
Z25~40% EBmVEIATHBL:, IRk
TIHEARRE & FEHRICFEE LA T30~50%
LEVWEEERL,

£ =

AT VAWML H HRICEH RO EEME
RS Tk, AR B RIS R
DEFHD12TH5H (IUT 1994), —7H.
REZEBRICOHT LA A H Y
HTEY<ETR, A2 FFR EF
X8, THERE, FavFrboReEn
FEREOHEIFEETHY, hoDEEN
SAARIBOKRG TR RET B Z EHHS
hTwa (R 1985), T/, HAEEHT
FEBDOENE ZATH 7RIS T 5
72O, BEMICHVGEFICIRRT & SR
WO7OSHEETLEIENBESHICER
Twa (HHR 1976) . REFIFEICBVTH,



45

KT O H RRIL SRR

. 7l

mF

March 1998

(ponunuod)

9 i 't

I [

I

I

I +

I

3

4 ¢l <l

4 cec

£ ¢l

v

v £ 1

L €e ee

1

i +

{ I

4 ¢l

I <l

I

1 aa

1

4

c 'y x4

€ 1l

9
Sy 9e
9 9

Movs MOIN
0L ot
01>x02 S1>02

Aruanbalg  2qos]

BAIWNS)O [ NOQUIZURS I\

¢l
¢l

¢l

§'S

0g
(U

MOSN

0c

21%01
vledpEey  Bpan

c'1
LI
x4

(44

't
|44 5

£t

(4
(%

AR A0 Ry A R CL B SA R 44

®omw

[alyalyagya)

w Ao

o om

a

eo[uodef eyjjawe)
1oke] qruys

BIOLIOS BISHJOON

eoruodef erowoldAn)

ndraqunys vasiod

» BUBU “JeA BIRIqRIOP SisdoMms],
eouodef AN

BULIY SIIqY

BUIDI[ES SNOISNY

esonounpad xaj]

1IPIOQaLs “JeA BIRpIdSNO sisdourise))
©1831ul X3(]

epodoJoeur wnjjaydiuydeq
ed[uode( eyjjauIe)

edIBOOYI] SN

umn3iquIe *IeA ouoWw 130y
BYIUBLIAW BUISOL[ON
sopINo[jAydopelds Xeuedoyjuedy
194%¢] 32.110NS

epodoloeur wnfAydiuydeq
BINYBSBURA snunid

BULIY SAIQY

BINOR SNIIONYD

sapinojjAydoperos xeuedoyiuedy
BUIDI{ES SN2JaNY

1pjsouoyas] snuidie))

1pjogals “Jea viepidsno sisdourise)
IoAe] 991

€€
€2

MOIS

(23

SIx01

61 14
0og 01
FJ0EN d
0g 4

SIX0L  0gX0l
IWBURNEN  LBWOL  EIENDIM

9
g€
q0¢S
0c
Gex0l
Texezoy]

$315ads JO IoquImp
() aa
ansodxg

(u) uopeAdd
(w) eary

spuelg

"$1S340§ Sn24an® pue sisdounisv) jo uontsodwod satoadg T d[qe]



R (Panunuod)
2 eotuodef sNqIog
SIpIoYIUE|fe WnjAXOYIUeZ
wnpydoydiu “rea sndode| UCIPpUapoOpoy
epuedal BIpUESIYOS
umoruode( 130y
elojiufe snqlog
SISUIR{UIY *JeA BS[DU] SHUNI
umiuadid wnjAxoyjuez
Ip{souoyds) snuidie)
ejuodef BAOY[Z
seJnwinjeul “rea wnjewred 120y
BIORURIGUWIDUI "JBA BI[[2QUIN BISPUI]
©so[Id BULIO} S{SUSUIYD sodo[dWAS
BpUNqLIO]) BHISSIM
BUMYD XB[IWIS
ediedoyoL) snyy
sapIno[lAydopelds xeuedoyjuedy
WNOJS WinuIngiA
INYSLM UNUIngiA
BUYIUBLIAW BWSOOW
eojuodef edresy|ie)
eojuode( eLIdWOIdAI)
rIqQe[3 snun3daelyg
suadal uiloj eojuode( eflIwIng
BUPIES SNOIONY
®vI9JIONU RAILIO],
eieured eseg
BULIY S3AAqY
esonounpad Xa]
eo[uode( eqnony
131aquny) essod
epodosorw wnjjAydiuydeq
si[ealoq “rea eojuodef eqnony
e1831ut X9[]
eojuodef esesopnasq
[pogais "Iea eiepidsno sisdouelse)
BI0LIIS BISH[OSN
eotuode( BAINY

(G2

+ 4+ o+

-

+ 4+ + +
=,

¢+ +

+

[ +

(2,

+ + +)
11 + + +

Bull. Bot. Gard. Toyama

¢+
(4

+
<)

x4 [M

[ + +
44 + 't [ 4
11 11 rr +
4 (4 [ [0

+

+

<9
mMEomomooooomum@mAAaALAAAAAMAAANNAAAAAQALAAAAQRA

+
+
+
SN

1 1 + : S
1 FAf4 22 1 + "1

O W L L NN NN = e o M AN NN N e e e e e e e e e
m

46
@



47

K LTI ORI B AR

7

W

March 1998

(P3nupu0d)

MMM N AN NNANNNN S Y T M

ST -0 C T TTTTMNMN™m

't
£e

44

"1

[
1

[0

e

+

+ +

—_
—_

+ + + + 4

4

+

T

Tt

Tt

't
[

)

It

-

+

44

[0

+

¢+

(44
1
[

[ I8

c'e

[0}

+

i

+

1
+)
1
1

f4

Mmoo QLA

Lo moeomoem

©omom

@om e mom e mom

sapnojjAydope(os xeuedoyjueoy
wnouode! WNULIASoIa3diL],
BIBl[Oj 1] BIGaqY
soploadueIp Ay ewseiydoziyog
BUIYO Xe(jUIS

espnounpad x9[]

BIQE[3 snun3doery

suadal uLioj eofuode! UG
edsu BISIpIY

eojuode( eAInyg

esopnfed *IeA BJeUaId X9)]
PuUNUoj sndreoevAyoed],
BUIES SNOIaNG

SH[Ba10q “JeA BO[UOdef BqnONy
+ds xa1e)

vIB97Ul X9[]

BUWISSISOJ|O} XJB)

ejeured eseg

naoquny) Basiad

eoluodel eqnony’

BSOJUQULIES SNOI]

epodosoewr winjjAydruydeq
BULIY S3IqY

eIRnode BoR[SUly

WIN[PIWLIIU] *TBA WND[IBISE WNULIXASOIYDRL],

eo[uoddiu spadolyIngg
ellAydAed sdourT
BIR[PUN B{DYINN
eouOde( gjjaure)
BOQqUIOYI BIOPIH

1IPJOYRIS "JeA BIepldsnd sisdoueise))

BULISO8 WNIPIqUIA)
BIOSOIYIUD st1doAIq
snojuode( uogodoiydQ

BIOLIOS BISI[OIN
‘eo[uode( BISIPIV
194%] QISH



No.3

Bull. Bot. Gard. Toyama

48

+ Bojuode( BAOY[9Z ‘+ BoluOode( SOUIURIAYDY ‘4 BUBARIS SNUNUJ

‘4 9[js$9s WINIOASI(] ‘+ BO[UOdE( BII0OSOI( ‘4 JRINWNTLBUIL “JeA Wnjeulfed 190y ‘+ WNILIR|IP WNUWINGIA ‘+ sN1oid xeuedopey] ‘' BYIUBLAW BWSOISW ‘17T Joutwt sdoury
I*1 12UNLIO} SNUIAUON : 2qOS] ¢ + WNJRLIdS WNIPOdodAT ‘4 WNNSIQUIE “JeA OUOUI I3V *+ “ds RIdYIURIeld ‘+ YIS SIeXQ ‘+ Bjedun) eisewng *1'1 wnioydolo
WINUAYIY ‘Z+ BSO33S “JeA BLIeA SU1doAI( ‘+ Bie[nojpuadde eIISBWRLY) | BARUNSIOL ¢ + Bje[nojued ea[eladu L'+ NYSUM WNWINQIA ‘+ siAlsuiqreq Iyis))

* (+) WNOUOdE( WNTUIOOB A4 SIEIUSLIO SISAOIUO[PH ‘+ BINDE SNOISNY ‘4 BIDJIONU BAILIOL ‘4 BUBIUNUIBSBW BJIOBSES | NOQUSZUES “IN * [ '] BIDIISOIOPIS Xal1e)

‘2’7 WNUPE[IWS WJodsi(] ‘+ Boluode( BISIR : BARSINEY ! (+) BUB{EPUIIYDIYDS BIDAPOON) ‘4 BI{UOde( BJOIA] : BPI[) * + BIBPIASNOU] SNSSIDOUSYLIR * (+) Winieore)
WINJWOLIAD * (+) winreyddjqAfod WINYINSA[od : [WeueseN ¢ + WNLpUdojoos WN[UIASY : BWOL : + [19319Nnq SNANY : BIBNMHEM : + BIB.LISS SNOIINY | BYez0Y]
*SpueB}s AI19A3 JO JoAE] QIaY IB Sulf) dUO Ul SULINDD0 SIS

“pasn s ( ) ‘eate uunoqysiau 9y} jB A[UO punoj si $310ds ay3 uaym

pawved : «

*J UM padJew si (§661) T8 39 BWIYSNYNH Ul 9BIEUSID 31988, 01 SU0[3q SSE[D pUE SI9PIO ‘S0URI[R ‘SUOIBIOO0SSE JO S3[0ads [elIdUSISJJIP PUE dlIsUaRIey) & gx

(Q) snonpioaq 1o (J) usaidiaay : 1

T MMM AN NN

snouodef “Iea snfjojiempun snuswsydoO
-ds euIdesLy

engiquie snyy

SNWOIOYDILI] UOIPUSPOIID
BIOBURIQUIBUI "JEA RIB[[SQUIN BISPUI]
WNSOJ2 WNUINGIA

SNYIUse] WNjeuo34|od
sapmofjAydopelds Xeuedoyiuedy
wnouodef wnuladsorndu ],

BIR[[OjLI} BIQaNV

+ +

+ +

Tl + 4
+ +

+ + +)
+) + + E|

+

+

+

[
[salyalyslyeiyayajyaiyajyal



49

K BT O B HR I FEA A

L7

F

March 1998

(9°6e ) 91 (0'S2 ) 6 (0’87 ) 2t (00F) 21 (€08 ) Ol (60T ) ¢ 8°02) S (9741 ) € (G'11) ¢ s1ake] 1y

(8°0g) 2l (5¢€2) L (9°25) 0T  (0°0OV ) OT (6°92) £ (Tes )1 (szr)z (9°L1) € (8'11) ¢ 1a£e] g4y

(0*ov ) 9 €r)a (§'29) ¢ 00z) 2 (6'8¢) S 00 )o0 (i) 1 (00 )o LL ) 19431 qniys

06z ) 1 00 )o (00 )o0 (00 )o0 (00 )o (00 )o (o'ov) ¢ (00 )0 oo Yo 1afe] 2a.qng

(€ee)t 00 )o 00 )o (0°05) T (00s) 1 (€ee) 1 (00 )o (00 )o (0705 ) 1 1ake] a1,
3qos] eAlunsjo], noquazue§ I eAe3iyey| epan weueyeN LIBWOJ, ejeyIyem reyezoy

"sasayiuaied ul umoys aie $a1ads ISIY) JO SOIRY "SISI0] SHILING 10 S1SJounsp) JO 19AR[ OB Ul PUNOJ dBJBUIID

eajafe,] 01 paguolaq $SE[O PUB SI9PJIO ‘SIJUBI[[E ‘SUOIIBIIOSSE JO $3109dS [BIDUAJIIJJIP PUB JIISLIdIOBIEYD JO I3qunu dYJ, ‘¢ 3]qeL

(€°€S ) %2 (9°08) TT (0°8F ) 2T (£°€6) 0T (L°9€) 21 (€92)S (802)¢S (£6€)9 (9%¢) 6 snonpraa(
(L'9% ) 12 (¥'69) SZ (0°2S ) €1 (9799) 0Z (£°€9) 12 (L'€2) %1 (2°6L) 61 (L°%9 ) IT (¥'G9 ) LI  u2id1aAg  stade [V
(L'8v) 61 (€92)6 (1'¢v) 8 (0'82) L (1'€2)9 (€Wl)zZ (L'81)¢E (£€6£)9 (9L1) ¢ snonpiaa(
(E°1S) 02 (L°€L) €2 (6726 ) 11 (0°22) 81 (6°9L) 02 (LS8 ) 2l (£°18) €1 (L'¥W9 ) Il (P28 ) bl  UuadIoay  194e] QY
(€'¢s)8 (982)2 (0SL)9 (OY)¥ (9e)pP (0S2)1 (22C)e (OO0 )0 (58)¢ snonpraa
F1L) L FIL)S (005S)2Zz (009)9 (9°€9)L (0'SL)€ (8L )L (0001) € (519) 8 ud31oAy  dahe| qnuyg
(0's2) 1 (0's2)2Z (OO0 )0 (0Sgz)!l (0 )OO (O )o ((O08)¥ (0 )o (00 )0 Snonpraa(
(0°62)¢€ (0°S2)9 (©001) T (0°SL) € (0°00T) ¥ (0°00T) € (0°0Z) 1 (0°00T) T (0°00L) € LEERHAENG | 3a.0qng
(€°€€)T (000 )O (00 )O (00S)T (00S)1 (2°99)2 (00 )0 (00 )0 (005)1 snonpda(
(L799) 2 (0001) 2 (0°00T) T (0°0S) T (0°0S) T (€)1 (000T) T (0°00T) T (0°0S) T U921819ag  J9ke] 231
9qos| eAtunsjo], noquazues N eAeSiyey] epan IweueyeN Llewo], eieyIye 1e}Bz0Y]

'sasayjuaded ut umoys

31€ $1S9.10] 3$9Y] Ul $3103dS 1IB3 JO SOIIRY 'SISIIO0J SHILaN® 10 S1Sounisvy) Ul $a10ads SNONPIIAP pue UdAIBIIAI Jo JdqUNu Y] g7 el



50 Bull. Bot. Gard. Toyama No. 3

WEREED S 4~ SkmAEICMETAAY
TAWK2 n P L H VIRT, THHRERERD
TAMERBB LS ZEPHLPE RS
72, S0 XS RBRIRT & S OEDRAE
PHFTERIZOWT, IR (1976) I A%
WL AHELICEBY S LI L EREL T
B, NBDOEEZT AR
LREAMWR B2 TR (FRS 1968),
BEVE O S RS TR AR R AR AR %
FTLZEREHLTVS (BIFH 1983). &
e CHRAELLZ I # DI B 8 » AT
FHTHY, Ihoo ) bEFECTHET
BAFTTAMRONE, BT, fED 3 » iR
12, BEARBOMEHEEIME, HRPDIREE
PoHATHOME LY b NEDEE LML
FFbDEEZONS, LML, ANED
WEEAZITOARAEROR Y A KT
7 HEREORBEESEm S 0722 &P
5. MXHEEBRORE RRILEL ZDED
SEOERILICE DR ) 70T DEENDE

WHLTWALDELEbNE,

M (1982) (kAT +ZEEDIER S
PitERe 6, WHBRFIIRAYIA4RH Y
A4S HoBIZF7,000EMICIFHEBLT
Wi EERLNIILTS, £, VA
J FERH VB OB K, o 72
e, —HERLEBAIEI ICIZE
STWAEVIEEHEL TS, £D L)
WCEZ AL, LBREOEE L BIFHEEICKE
BBV LVWIDEEIOND . Tabb,
7,0004E R FAZ o 13 ¢ 13 — BLBR IR0
HrRALLZLOD, Zo®SHMIIERE
FTIEFELTWAEZ EICRE, DL %
B OO ALK OER I, (DR
BERIZ BT A AREEIOFE, (2) RiEDE
Gt ErNEZ NS, 1) OHE, HKO
RIS TR, FROSHHEIcL B oA
2h VEORER AT HEWHEOREDS
Ezohb, 2Q0%es, +ZINREOEH S
WHERIZBWT, 4558 L 21,5004,

52,000ERTIC 7T BOEBIEZ TS
ZEdn, ZOEIIESILL TV

DdHb, 72, B (1980) b HEICEER
DRBEOEGILER/TEL T b, EH I,

ZH (1984) (3 Z DERICEBEL Tzl
LB, ERLEMROIARE R &
LTHIFTw 5,

DL LERERTC, SHORFIA
R H SHRDTTRAE L T B, B BEIRR
FizrrER»OBBPINLHIODH S
A, FHLESENROBARTREICIOWT
BAHLZES DL FEIN TS, Pkl
BASHETEDIIIZING DFKREEN
HHEEINTELODPRISHEOBETHS.
EBIZAH I NS OFEMRM A 2 L TT
K D, BRI, G0 TRET S
VENSHLEEZOND,

EILEEE b Y ¥ —E Kz
TEEEE SERW W, D 2IZEL
BiLBHL LTS,

51 A3

HHIRFG—. 1976, FriElk O HRMAEAE RS
57 - ZOME. FriEREYHEEDE
£5E 111 44-49,

Braun-Blanquet, L. 1964. “Pflanzensoziolo-
gie. 3 Aufl.” 865pp. Springer-Verlag.
Wein.

MR —4%. 1985, HRULESBAK. TH
REAER B8, (B H&E). pp
99-114.

ARk fR. 1985, THAKRED 4 —-% 7
TR 8 AR 0 BE VR AR BE S OB 78,
98pp. MEREHAERIIES. #HF

- KH#ZB. FmHE. 1979. #AH
FALRIE D > A BBAMKIZOWT,
FREHEFEIER 62 1 59-85.

BE Fl-BUHAZRmHESg WEE
#-EEZRE-FE & 19%. BHAE
D7 F BT OREY T SFFER.
HAREREE 45 1 79-98.




March 1998

[ET. 1993, WIRFREEBHE (7 2 5 %)
PR JIRME (1979-1990). R
SITBAFATER 58 : 144-145,

TTHEMRK. 1980. THEXX DL %, 238 pp.
EWERE. =R

BlE—. 1988. X ¥V A HKEHRhE B
IS A ik 28 1 48-60.

HAROHWE THH il WEEZEERE.
1988. HADOHME 5 THIH T 1,
310pp. FEIVHIR. HE.

KHEEA. 1983. BRI O H I #k
oA (FHE). BlmREet s 5 —
e 5:9-13.

e E. 1990, KRTEARMH, X5
1RO HEMKEE BELREDFREE
30 : 41-47.

B ATER - KA 5A. 1966, KR —fKAK
WEOMAE L. DkRiEEE- L
W ATRAS ), pp. 18-37. EILE.

EIE, 1979. %52 O HAREREERT
T HEFRLTHRESE. 195 pp.

. 1988. # 3 [n] HARIRIER & AR

I

W 2 KR T DR ARIL S8 K 51

E fEAREHEE. 194 pp.

B IEFKER. 1988, #RELSCHA & HEMHE 4.
THEROA 28 L HEEloERESE
KEEEMR. pp. 73-90. WilEKFH
e

INTHZ. 1994, AdbiRsc BT 5 1 -
hHROBEERE L BAREEEOESE
BIUHSoBE RuREIKEES
Kb LR AT

THEHE 1982, L. ThREH—
WLEG R THECPE ) ME— KPR
FEESE. pp. 48-62.

. 1984, BRARELOEE—TE
BN FOREL S —. EIREKRFH
YEEF7E i 9 1 761-798.

HRF . FHEBEL. WEEE. BRFE.
1968. A ¥ I A M AL ERIK D — KB
L BRI, U AR R ENT
TEMEOBE —REEOHLED
TS BESE O L BERF9E  IRAN424E Bk
., pp.96-105.






Bull. Bot. Gard. Toyama 3: 53-56 (1998)
B S BT SR R
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New Localities and Chromosome Number of

Potamogeton kyushuensis Kadono & Wiegleb

Masashi Nakata’ & Shinryu Nagai®

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
2 131-1 Kanaya, Kurobe City, Toyama 938-0022, Japan

Abstract: Potamogeton kyushuensis Kadono & Wiegleb was newly found in
channels branched from the Joganji River in Toyama City. Reexamination of
herbarium specimens preserved in TOYA (Toyama Science Museum) revealed
the occurrence of the specimens at four additional localities in Toyama Prefec-
ture, i. e., Takaoka City, Daimon-machi and Yatsuo-machi, thus, P. kyushuensis is
considered to be rather common in the prefecture. The chromosome number of P.
kyushuensis was determined to be 2n =42, which supports its hybrid origin
between P. oxyphyllus Miq. (2n=28) and P. maackianus A. Benn. (2n=56) as

proposed by Kadono & Wiegleb (1987).

Key words: aquatic plant, chromosome number, Potamogeton kyushuensis, Pota-

mogetonaceae, Toyama

BRI KR OK LR E DB
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at = V€ Potamogeton kyushuensis Kado-
no & Wiegleb H’RH S 72D T, WEED
gtk e L HIRET 5,
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= V& P. maackianus A. Benn. & YV + ¥ E
P. oxyphylius Miq. D FHOTEELZR L, T
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& Wiegleb 1987), 4 M L < £F H R
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T2 HIEKBEO—IBTH S (Fig ). RAE
L7 9 BT OBRES Table 1 1R, 2D
H)LEHAHAKTIIERE S kmilh o
TIHTEHK L TR O, BIIZ L - TidK
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BTBY, BRZIRET 2O THRAPTITH
PAaNETH S, LHL, EOEXIVYFF
FIFEHIICR 62 VOT (Fig 2), E%
By EFTRAUTHIRT b B 5 I#E A
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Fig. 1. Map showing the localities of

Potamogeton kyushuensis collected
(solid circles) and those based on
herbarium specimens {open circles).
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5, Lo »re 74/ akro vy
FlEg &N b bDh 6 Hd -7 (SP3466,
SP3467 ; AR AHN LB, 1953. 8 .

Table 1. Collection data of Potamogeton kyushuensis with chromosome numbers.

Collection Chromosome

Channel Channel Wateor temp. Current Accompaning

number number Locality width  depth °C) speed taxa
(2n) (m) (em) & date (em/s)

N16010 — Rita, Tateyama-cho, 0.8 30 22.5 30 PC,S,RNS,ED
Nakaniikawa-gun (Aug. 19, '96)

N17050 42 Mizuhashi-futasugi, 2.0 30 13.9 60 PC,S
Toyama City (Oct. 3,°97)

N17061 42 Mizuhashi-joganji*, 4.5 40 12.9 40 PO, PC,S
Toyama City (Oct. 4, '97)

N17065 42 Mizuhashi-futasugi®, 4.5 50 13.6 40 PO, S
Totama City (Oct. 4, °97)

N17066 42 Mizuhashi-ichidabukuro™, 2.0 60 14.5 70  PC,ED
Toyama City (Oct. 4, °97)

N17067 42 Mizuhashi-shinbo, 1.5 30 15.3 60 ED
Toyama City (Oct. 4, '97)

N17068 42 s s 4 4y ” y

N17069 42 Mizuhashi-shoji, 2.0 20 15.4 70 PO, PC, S
Toyama City (Oct. 4,'97) -

N17085 42 Mizuhashi-iseya®™, 5.0 40 15.8 70 ED, PO, S
Toyama City (Oct. 24, ’97)

N17086 42 Mizuhashi-ikedacho®™, 2.0 30 18.4 10 ED,S
Toyama City (Oct. 24, '97)

* Furukawa Channel
** Sango-rita Channel
*** Sakaimegawa Channel
**** PC: Potamogeton crispus, PO: P. oxyphyllus,
submersus, ED: FEgeria densa.

S: Sparganium spp., RNS: Ranunculus nipponicus var.
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(51
o

Fig. 2. Leaf apices of Pofamogelon kyushu-
ensis, N17058 (left) and P. oxyphy!-
lus, N17060 (right). Scale indicates
mim.

o

o

Fig. 3. Leaf bases of Potamogeton kyushu-
ensis, N17058 (left) and P. osyphyl-
Ius, N17060 (right). Scale indicates
mni.
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Fig. 4. Photomicrograph (A) and explanatory diagram (B) of somatic metaphase
chromosomes of Potamogeton kyushuensis, N17050 (2n=42). Bar indicates 2 ym.
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TR kEE  T939-2713 W ILIF AR A BN AT LA H42
Chromosome Numbers of Pilea peploides (Gaud.) Hook. et Arn.
Tadashi Kanemoto

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

Abstract: Pilea peploides is widely distributed in tropical and subtropical zones
in south-eastern and eastern Asia, including south-western Japan. Among
cultivated plants of the species obtained from potted Nepenthes ampullaria Jack
purchased from Hachijo Island, which is included in the distribution range of the
species, some large individuals were found. They can not be separated taxonomi-
cally from those of ordinary size as well as those collected in Okinawa Island.
Chromosome number of 2n=24 is counted in the latter two, whereas 2n=36 is
found in the former. Since the basic chromosome number seems to be x=12 in

this species, they can be considered diploid and triploid, respectively.

Key words: Pilea peploides, diploid, triploid.

45798 IXBDIY 3 X Pilea pe-

ploides (Gaud.) Hook. et Arn. i$—#EET,
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Table 1. Origin and chromosome numbers of Pilea peploides.

Chrom.

No. of

- Voucher
Origin no. plants
(2n) observed 1o,

Ouyama, Ginowan City, 24 3 P97001-P97003
Okinawa Isl., Okinawa Pref.
Nakanogou, Hachijo-cho,
Hachijo Isl., Tokyo Metropolis

Ordinaly size individuals 24 10 PO7004-P97013

Large size individuals 36 3 P97014-P97016

Fig. 1. Pilea peploides. A: Plant collected in Okinawa
Isl. B: Common individual from Hachijo Isl. C:
Large individual from Hachijo Isl. Scale bars

indicate 10 mm.

Vb, MERFIEE T 3 X & REME L7218
FrEathHE s Twhar I XDER,
EpFRoEIE, EoBRRI0sms X
U, sEmE8E L7,

BB FORRG TR 2R & v 7,
HEOBWH Lemz 4 H & 0, 0,002M
8-hydroxyquinoline A& (15°C) T 4 K

BIRTALEE L, 99.5% =% / — b E BEER IR
B (31 1) (5C) TR L7,
B L 7oAR i 24 A 1 HEERE L 45 %
FEEE (2:1) oREAWDS (60T) T0FE
HE L AR 240 Smm B E0 D & 0 L 2 %
T bbb oA T3040 L, L
DELEIZLN P85 — F 2R,
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Fig. 2. Pilea peploides. A, D and G: Plant collected in Okinawa Isl. B, E and
H: Common individual from Hachijo Isl. C, F and I: Large individual
from Hachijo Isl. A-C: Upper view of leaves. D-F: Cystelithes on the
leaf surface. G-I: Glands on the leaf reverse. Scale bars in C and I
indicate 1mm, for A to C and D to I, respectively.
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Fig. 3. Photomicrographs of somatic chromosomes at metaphase of Pilea
peploides. A: Plant collected in Okinawa Isl. B: Common individual from
Hachijo Isl. C: Large individual from Hachijo Isl. Scale bars indicate 1 gm.
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(Goldblatt 1981, 1984, 1991, 1994) ., HA&¥K
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Materials for the Flora of Toyama (2)

Takaaki Oohara & Masashi Nakata

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

Abstract: As the results of our recent field surveys, ten taxa are newly recorded
as members of the flora of Toyama Prefecture. They are Potamogeton orientalis,
Aira caryophyllea, A. elegantissima, Setaria pallide-fusca, Scirpus juncoides var.
ohwianus, Juncus bufonius, Chenopodium glaucum, Atriplex hastata, Spergularia
bocconii and Silene antirrhina. Two of them, Potamogeton orienialis and Setaria
pallide-fusca have been reported under different names, which were erroneously
applied to them. Additional localities in Toyama Prefecture are reported for
Cyperus polystachyos, Bolboschoenus maritimus, Fimbristylis squarrosa var. esquarro-
sa which have been known from only a few localities. Specimens cited in this
paper are preserved in the herbaria of the Botanic Gardens of Toyama (TYM) or

of the Toyama Science Museum (TOYA).

Key words: Flora, new records, new localities, Toyama, vascular plants
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DTHLH, T, TA/2IANE, VT
Frr ) anFRATRE S NIERSZ
nENELOEEEEREE SN Tw2H
hETHREF Lo,

A F AV DY) Cyperus polysiachyos Rotth..
IV F Y AT Bolboschoenus maritimats
(L) Palla, A 7T V% Fimbristylis squar-
rosa Vahl var. esquarrosa Makino (35 LIS
TORAREFA T AH LML T A
VAR /N ol (V1< o = B e A e I

DTFIfETZ IR OEYIZONT
i, B L VIR Y AREMEAR AR L, B
LR rp el AR AR (TYM) (SRR L
Thb,

Fig. 1. Upper part of Potamogeton orientalis
collected in Toyama (spirit collection).

1. P4/ 34 bT Potamogeton orientalis
Hagstr. B4 O

EILRHRS, Ay FFEIUE
AT, AT (1994) 12 Ty F¥Fx L
DEA . A PELDRPRIBOKE,
EEIPNTVE, EOMRD 2 mmil & T,
RO L ) TLIEEN 1 ~ 2em, fEHE
WEmmEA T ENEITHAEZ ETEEEF
EL7 (Fig 1)o EEFNAKRO R mEHH
5 FESFEFER S AT C ok 123 B CRERE
Ehids, SR UNRIAFERY S
FELBELTWALD, T2 LB
DEVHEL DD, BEOTEOM,
199550 TEINR oA, (2 btk s
nTwiznas, AT (1994) OF A4/ a4

FEOSFE (p.45) CEILRAIZT D
v bEHL, LeRLT— MRS TwE
Wizey, XERCEE LTRASEAEEDL
N5, EINNREE b v 7 —chE s
TWAYFFEB IS b TOERY R
Lize Z A, AEET, BlUm, AZ»
BRESNLTHELETA /a4 FELFEE
S, BAIZEBIIG/RLTVwELD LR
bbb, EOEHE 2m=28 (vH - EH
1998) ,

BEBER | BIETHNNEAEE T 8RE
(FFC8F © #R2F), KM BA, 1957.8 . —
(TOYA 48504) ; BILHEAET V725 1],
KHEHBEA, 1986. 7.4 (TOYA 15449) ;
BUTRKRVALIL, BRI A+ X2
7 7 (327), 1989.10.14 (TOYA 30862)
s BINTHETSE (R IHEARE) . PHAEF
16033, 1996. 8 .25 (TYM) ; E LG H
W75 =T B () EEKER) P HER] 16064,
1996. 8 .31 (TYM) ; BIUTMH#ME
I, FHECR 16069, 1996. 8 .31 (TYM)
VBRI R CRENPEKEE) . PR
17044, 1997. 9 .23 (TYM) ; BILE/N&E
ERTTEI#S, KH O BA, 1970. 8 .18 (TOYA
48560-48563) .
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2. ARAZXX Aira caryophyliea L. 1 A F}
BINRFREE, MR S A
VT oS B X OF BT AT DR ST H
CEFLTVWAORMER L2, fHiC. fhil
NNEED A5, A7 FIEFRLHT TN
NAWHBENDRREE LIS TIEED
O TREEAL (., i) OmfE TR
BELEE 2o TWEOPBEI N, K
BAHETAI -0 v 3T, MIoES
CERDEE 2 LIRS L S Th
%A% (Tutin 1980), 4 MIFEFE L /28T
NG DBEEICOWTIIET—FT, #
v AEORE S EH2.5mm, &b EW
IMEFOEZIE5mmTHd -7 (Fig 2),
EEEAR . BINTREEE. KEEH,
1997.5 .26 (TYM) ; BINTWEEEE, X
JEURERR, 1997. 7.3 (TYM) ; UM A
THEHE, KB, 1997.6 .27 (TYM) ;
RIS RS RN B N T

FE - R IR T O 7 BE2) 65

1997. 6 .26 (TYM) ; BILIEHrEErimEnT,
KIEFERR, 1997.7.5 (TYM).

3. NFXBAAZAEX Aira elegantissima
Schur A FFf
BIEHREF, A AN AR X AR

G-y B EOTYT, SHRELE L U

TWELY, TRBRVAAEIZ2aml T T

HoEERIZIEED 2 ~ 5155 50,

THOMTEILETTH L T2 ERL, &

EEE L7 (Fig 2), SOoOHRETIE,

BINFRORH 2 AFEFARICIREL T
BOPFEE SN, FOEEEIE X A
AF LD SEPICD R T, R TIET
B (M k 1986) SRS S,
ZEER BINTTERERE, KEEHE,
1997. 7.3 (TYM) ; BILEEAEEGEHET
B, KR, 1997. 6 .26 (TYM).

Fig. 2. Inflorescences of two spiecies of Aira, collected in Toyama Prefecture
(TYM). A: A. caryophyllea. B: A. elegantissima. Scale indicates mm.
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4, AV 7 x> I/ 20 Setaria pallide
fusca (Schumach.) Stapf et C.E.Hubb.

A +F

BB HELH, AEIF /a0
Setaria glauca (L.) Beauv.iZ & (L5 A%, &
KOPBROMENER/EL TS50 EERT
H5HE, /MEI2. 8mmLL T T/hE EEH
BTHhbH, HEEILFEORIEVER ET
AT E B (KIH 1982, 1983, btz
1964), AEIIHAZHICEFTT L L SN
% (K 1982, 1983, JbAfidsh 1964) A5,
AKETCIIINnEFTHEN o7, L2 L
AECHICHEEEZONE LRI
B L CHPETCHELL 7 (Fig.3), 72,
BIIHHZEbLE Y & —IIFiREN TV
BERLFAFEL-EA, aVTFr /0
OLRESNIENREEZEREI L h o712
M, XL/ aakREEESNEROER
M EBLEEZONLLDTH o1, &
DT e, FEZARBETIRLTHED
DTIE%EL, Frx/a0LREShTE
TATAL ST NG ibkr S NSW AR MR 5 0¥ (W
LB, SRAREFRE S NIEFTIEVT R
bKHOBER & DR LB TRRIKX 2 BT T
HY., ¥/ audBVERETROEH
TIHFLALHRTE o7,
SEER CBWETHNIEEH TR0
(FECEk - #L+) . KHE A, 1938.9.4
(TOYA 36504) . &L AGHE~IE
AE S malt., KHEA, 1983. 9 .21 (TOYA
10948, 10949) ., &I A AL~ HIL 2
m alt., 1983.9.21 (TOYA 11438), &Il
TAKEFEN ~£210m alt., KHEA,
1983. 9 .14 (TOYA 11370) ; & L7 B
L, KB, 1997.11. 8 (TYM) ;
BUTERS®, KERKH, 1997.12.15
(TYM) ; BT E LKA ~FKHHE 5 m alt.
(BT B . RASLIZ A, 1984, 9 .18
(TOYA 15056) ; I EIL#H. &I &,
1982. 8 .30 (TOYA 8245) ; EILTH=He=

i E80m alt., KHEA, 1983. 9.6
(TOYA 10934) ; & ILIE i & B i o 0] 3%
B, KB, 1997.11.7 (TYM) ; &Il
SR AR AT L E, KR R
1997.11.21 (TYM) ; B LS 4% & E AT
TR, KJEFEHE, 1997.7 .19 (TYM) ; &
L YR A 2 B A P BT S 5850m alt., AHEA,
1986. 9.9 (TOYA 38989) ; & L& &k
B/NZHT, AEBFAFLER, 1984. 9.7 (TOYA
1699) .

5. AHAHNYVV Cyperus polystachyos Rottb.
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AT HATIEBR M LT O &M ~ i
RKOWRIZTHTHEEINSE (K 1982,
1983, deAfiEA 1964) A%, FKME (HEE
1997) R E&FE (EFEMEYKROX 1970).
BEE RREMYERSAZTES 1987)
WCHREDVH D, BIIRAOEELFLGL
LT, THNBAZSMERILTRES R
7-HEAR (TOYA 12939, 16113) # b &2
L7:KH (1988) o#kErd s, /-, A
EHE r BRI oY) A b (Nagai et al.
1979) HIC b RO B H I ST 525,
NI ODWTIIER TR T LI LA TE
Ldrol, 40, REOEFICHE L -RE
EBRDbNLBHFEROEREFREL-E S
A, BUNBLUERTCE 1 &Fro:
LGEBWTHERT A ENTEL, TS
DEFEVTRS LR BE L HEMHBTH
0. LY ELOEEFTTRY NPT
EHY )L HICETTLDONEHEE
Shi,

BEEX BB THNIEHAZNERD
ERMBEES, NEE— 1969. 9 . —
(TOY) ; EWWETHNIAAZEE L,
NEEE—. 1969. 9 .25 (TOYA 11668,
12939, 32896) ; & LLE T H /I #EA 0T R
K, RHEK.1969. 9 .29 (TOYA 16113)
s BILHWER SR, KFEREH, 1997.10.17
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Fig. 3. Inflorescence of Setaria pallide-fus-
ca collected in Toyama Prefecture.

(TYM) ; EINESRAMRAES. KRE
B, 1997. 8 .23 (TYM).

6. TVIXYHT Bolboschoenus mariti-
mus (L)) Palla ¥ VY 7 4F
FETHASHONEOEI AT S
LERTWAS (AF 1994), BB TR
19928 1k R+ ZHTI8 TR CTEF
Wahiz (UhEE1993) A, FO®REHI%
BA#IIRER STy, BILE KR
WFsE S (1995h) 1Cid, BILEA TR
FREESATWIERODEDELTED
HiIFeohtTwad, LiLAHE, FEmET
B & UEETES® 2 EiTcEENICH
DR SEMRT AN TEL, WTR
DIFHFTH 1lmX I mBBEDNS Y F 2
R LTBY) TohiEErEEshi
(Fig. 4) #°, BRETOEFH LHETHOE

KIE - B H BIR 7 05 &R2) 67

Fig. 4. Habit of Bolboschoenus maritimus in
Shinminato City, Toyama Prefecture.
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Vi, LArL. [MHIZERICENTH AL
BEITELLEFRTHY, BFIZFII
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foTHRILBLbN, BF - AFLAD
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HEER L FILEFENELN, KRR
B9, 1997.7 .5 (TYM) ; BLLEmETR
KES, KEME, 1997. 7 .13 (TYM) ;
wIESk R+ ENE A AR 5 m oalt
Eﬁ%&\w%ﬁ.T(KWA%M%.

7. 4 XFRFIA Scirpus juncoides Roxb.
var. chwianus (T. Koyama) T. Koyama
PR don
EILEFRER, 1 XA RINA EFFNA

S. juncoides Roxb. var. hofarut (Ohwi) Ohwi

EFR—ERNOEETH ) £ {EUTVE,

ATy ANATIEERCKRETEIES

hbIE, HEEGIEIEALDLDH 2
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DNPNEEF LWL R ETHI LA DD

MEMTE L (A 1994), 4 ?mﬁﬁ

S MR T oM 3 T T 2 h Yi-h L

ELoNDLOPHESNRL (Fig. 5o 1
2R E A FEENIZTMATAREENS
25, BUETHOINTE TOFET AT LA
DHRTHY., 1 XRFIVADET L EDH
Hixm b d o, BIMRFEXLE >
y—OEREFFHEL-EZS, BICKH
BAENA IR VA ERTEES K
(TOYA 46639) AL & T oK%
F£THH-0H, LR E L T4l
cEbhs 2B . BEWREX LY ¥ —
KIS N TWAEFRF LA ERZEENTW
TTREARIIDWTHIER LI EZAH, 2O
FBEAZRINAEEZLENEHOTH
5l, O LG, REERETIIML
LOTEEL, T NMA EREShTHT

W hhEr oD EEbILE,
LB, MmE (1994) B (1988) (XML
TidA XRT A DIE)AEDICEFTT AL

MEITTTETTT Irf F S S i I B O R T T i"i..l‘l-.l'i EERNN

Fig. 5. Two varieties of Scirpus juncoides collected in Toyama Prefecture (TYM). A:
var. ohwianus. B: var. hotarui. Scale indicates mm.
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ELTwD, EINTEMUOERBRE TS K

INAFIBEALBEEN P22 8D
LEZHE, RECLEMTIEIM X KT
A DIEH) PERBIIEFTLTCVE EEbR
%,

SEER | FIRERT A, R AR,
1978. 7 .24 (TOYA 14698) ; & L7 AAf
WIFE~NEAE S m alt., AHEA, 1983.
9.21 (TOYA 11397) ; BILTiAEL 7 &,
WFS/E, 1985. 7 .10 (TOYA 31991) ;
BT ABESE, WTHRME 1985. 8 .18
(TOYA 32285, 32286) ; & Il = #E90m
alt., KF®E A, 1990. 7 .13 (TOYA 22945)
y BT S RN, RIEREEA, 1997. 7
JA2(TYM) 5 BlUtia i &8, RISk,
1997. 8 .24 (TYM) ; ®IIWIWLA, KH
‘9. 1983. 7 .13 (TOYA 35196) ; & Il
HM20m alt., FEAFE. 1984. 8 .29 (TOYA
18722) ; WL KA, KEREW, 1997
7 .10 (TYM) ; &1LV £ A0 P HT K
KEREH], 1997. 8.8 (TYM) ; & ILRG
A B R BT H A 360m ~ 500m alt., A<M
A. 1983. 8 .26 (TOYA 10886) ; & LI
BT 12m alt., KHEAN, 1992. 9 .
7 (TOYA 24491,24492) ; & IIE K
FFE10m alt., KHE A, 1989.10.18 (TOYA
22788) 5 & 111K R vl SR AL I 1L I 380m
alt., KHEEA, 1984. 8.1 (TOYA 30465)
; BIE/NEER T ETEF100m alt., KA
JAL, 1993. 9 .13 (TOYA 24861) ; & [L5
B ER B AT K 750m alt.~ 7K HE 5 4
900m alt., 1983. 8 .27 (TOYA 10816) ;
B LR SRR BRI B AT S R FVR ) & RS e
B, AHEA. 1983. 9 .27 (TOYA 46639).

8. XTHET VX Fimbristylis squarrosa
Vahl var. esquarrosa Makino #¥ V1) 7
VA
BINBICEBICERTT LA RET

¥ 7 ¥ UV & Fimbristylis squarrosa Vahl var.

KIE -l "

17105 &FH2) 69

squarrosa L IIEMRARICH ) L {MTW 5B
A, SEFHETBELEI CHE LA LD,
NEOBR OFXOTINIEAERBL 2w
e OREMEHEE L (Fig 6), KH
3 (1983) X, KIRTIEATET vV ¥
DEFBIITLMTH S R, HE®BE L
TAKETE L, & & 23t 2 fBiFF % 5819
Twab, $7:, KH (1980, 1982) 23T
EETHOREIDH LA, KA (1994) (&7
DHEDFEFORETIMEEIN L7122
EEREL TS, B, BlmHEL
sl E N TV 2 BHNEOER
b, Bffiihs L OB LB CIRE SR
2HDITHol: (ATEFYYF LT
ENTWNENNEOEAR(TOYA 51143)
B AT TFUYETHo72), AN
EN-HOIEEL AR E LT 3 T
Bomsks &b, 4R LIHBITIES
HOBAESET L, EFREORFTH-
72 L2L, ZZ@EEROIYVYXYH T
DFERH L F CIEBENOBHTHY . »
OAZHEOSMBUT BRI »HEE, PE
BALE, YRV —, AKX T, F—A
MSUTELWILREZRL, BARDH
EIZIBbDTERVWTRMELH S,
SEREAR | BV E B WA & it
(FE& %), HkE. 1938.10.16
(TOYA 36265) ; & ILBSKI/NIHET £
#F20m alt., AHEA, 1991.7 .15 (TOYA
23171) ; ELEFrETEEA, KERE,
1997.7.5 (TYM). '

9. EXaAYHLEXT 3T Juncus bufo-
nius L. 4 7%k

BILEIRF, AfEXEE AL FH
WA L, BART S dLiEE D S Ui »
TIHELBHTHEENRTWAD (KH1983,
#1982, dtatizdh 1964) A%, BILRT
FIhF CHELEFTLEISRESRA T
hrotz, Lo LAN, $FrEmigEn c
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Fig. 6. Inflorescences of two varieties of Fimbristylis squarrosa collected in

Toyama Prefecture (TYM). A:

indicates mm.

AN

Fig. 7. Habit of Jumcus bufonius in Shin-
minato City, Toyama Prefecture.

L OER L MR, RE L. EFVASL
MO NERECIED 205, izl s
{ledpotz, £, £EFRR L BIFT, £
HOBEISBEES N, (Fig 7). FIIAH
FubEyy—OERELNE LD
A, METBLIUPNARICRESRL2 A
DIERDPERICIE S T 7o A%, OEELEk

var. esquarrosa B: var. squarrosa. Scale
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P R G N e o (B - 14 B 1L/ A
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A BAE R TE R VIR L T v,
ZERAE . Bl AETEOFT R B
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1994, 6 . 8 (TOYA 29954) ; =LIRIE&
B ARM A A 58m alt. (3 A #
13.6km), AMHEA, 1992. 7.2 (TOYA
43587) ; BILRFETET . XEEH,
1997. 7.5 (TYM).
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10. 757 HY Chenopodinm glaucum L.
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