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

Masashi Nakata' & Motoi Takeuchi?

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

Abstract: Morphological and cytological observations were made on individuals
composing Dendranthema indicum var. aphrodite population in Qozakai. 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=281+ IB). 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.
gramiiﬂm‘um) were frequently observed at house gardens or crop [lields.
Possible pollinators, hoverfly {Episyrphus ballealus) and [ly (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. tndicum var. aphrodile population might have been derived
from natural hybridization between D. trhdicum with hexaploid cytotype and
cultivated (or escaped) garden chrysanthemums.

Key words: chromosome number, Dendranthema indicum var. aphrodile, hybri-
dization, pollen stainability, morphological variation
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QOozakai

Fishing
Port

Toyama Bay

Fig. 1. Distribution map of collected Dendranthema indicum var. aphrodite
{numbers 1-30) and observed garden chrysanthemums (solid stars) in
Qozakai, Himi City, Toyama Pref. Symbols represent colors (in code of
the Methuen Handhook 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+2AZ, open circle=2Al. Dotted areas
show residence or business areas.
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Fig. 2. Leaves ol Dendranlhema indicum var. aphrodite collected in Qoza-
kai. Numbers correspond to those in Figs. 1. 3 and Table 1.
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Fig. 3. Heads of Dendranthema indicum var. aphrodite collected in Qozakal.
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 Qozakai.

Indiv. Ray {l.

na.  color
] 2A7
2 2A1
3 ZAT7
4 2A2
5 ZA7
6 2A1
7 2A8
8 2AZ2
9 24
10 ZA8
11 ZA2
12 2A1
13 ZA8
14 Z2Al"
|5 2A8
16 2A6
17 2A8
18 2A1
19 2A6
20 2A1
21 2A1
2 ZAl
3 ZA1
24 2Al
25 ZA8
26 2A7
27 2A8
28 2A2
29 2A1
30) 2A8
Min.-
Max.
.\/ll.'.lﬂ -
£S.D.
CV. =

PL
{mm)

— L1

N NN N —
=~ DN F

[A]

—_ — &N —
- O om

14
16
14
22
12

20
14
20

)
17

14
15
26
28
15

16
16
30
18
14
6-
411

18.8
6.7

0.36

JHD

.mm/

30
26
38

29

33

18-
42

0.7

| o f

0,19

ID

Ay
mm/

11
11
13
10
[

10
16
12
12
11

—_ —
~ O

[ AV A6

[ —
B — Y

w

11
11
13
13
10

10
10
12
13
12
9_

6

1.4

FT.h

0.13

BN OIBL

lmni;
149 325
20 4.5
22 3.5
16 3.5
19 2.5
19 4.0
24 4.5
22 3.5
22 2.5
23 4.0
i6 3.0
21 3.0
19 3.0
18 3.5
18 3.0
18 3.5
19 4.0
17 2.5
18 3.0
18 3.0
21 3.5
22 3.0
23 4.0
(s 5.0
18 4.5
22 4.0
20 4.0
19 1.0
19 3.0
14 3.0
16- 2.5
74 5.0
G.6 3.5
*2.1 £0.7
.11 0,19

11

-1 |

-1 h =

h =1 D h ~) =1 0o W

-1 h =~ & D ~ = Ny h =1 Ty AN

BL

i 1
mim,

O N OO

[0 [ v T e Y e T

U'IOOOU‘I (&2 - R o BN & 3 IR &3

.7

09

RFW Chrom.no Pollen

1IBW RFN RFL

(mm) tmm! tmm) {2n}
4.0 17 12.0 3.5 52+IBi)™
3.5 19 11.5 3.5 53
1.0 23 4.5 4.5 52
4.0 18 11.5 5.0 54
4.0 18 14.5 5.5 5%
3.5 22 11.0 5.0 54
4.0 24 16.0 7.0 00
3.5 20 1801 6.0 54
4.5 22 17.0 4.0 54
4.0 25 12.0 5.0 54
4.0 18 12.0 5.% 54
4.0 25 13.0 5.0 54
4.0 25 10.0 4.5 53
4.0 22 10,5 4.0 54
3.5 21 10.0 4.0 55
4.0 20 11.6 3.5 54
4,0 13 10.5 3.5 54
4.0 13 18.0 5.4 55
4.0 4] 13.5 4.0 53
3.5 22 14.0 4.0 54+ 1B(m)
3.5 33 5.0 3.0 54
3.5 18 13.5 5.0 54
4.0 21 11.¢ 4.0 54
4.5 20 12.0 4.5 81+I1B(sm)
3.5 17 85 3.5 54
3.5 20 3.0 4.0 54+1B(t)
4.0 17 11.0 4.0 54
4.0 22 16.0 4.0 5
3.5 2] 1.0 3.5 54
1.0 21 13.0 4.0 54
3:5 13- 8.5~ 3.0- —

.0 41 13.0 7.0

3.9 21.3 12.6 4.4

+0.3 5.3 £2.5 £0.9

0.08 0.25 0.20 0.20 -

46,
66.
17.

3

68.
18.
75.
85.5

2l
91.

99.
63.
81.
42,
96.

83.
70.

[=2 T S IR L

3 =l

[N AN I o« I RV ]

stain, | %

39.
46.
80.
96.
86.

ol gy A o0

— > Sy —

=~

W

17.5-
99.1

69.8

+

A
0.34

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

involucral hract widih, RFN

*Caolor code in the Methuen Handbook of Colour,

" With longitudinal lines of 2A2 color.

B T 1)

and ‘sm’ represent morphology of the ‘B chromosomes: terminal, median and submedian
centromeric, respectively,
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var. aphrodiie. A, Z2n
10, 260, D, Zn=81+ 1B

indicum
indicates 2 um.

metaphase chromosomes of Dendranthema

Fig. 5. Somatic

52+ 1Bno. 1) B. 2n=54+1B{no. 20), C, 2n=54+ B

(no. 24). Arrow

romosomes. Bar

ch

's show B
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Three New Species and a New Combination in Parmotrema
(Parmeliaceae)
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Abstract: Parmotrema gibberosum, P. keinantwm and P. sachupicchuense are
described as new species. Parmelia hypomiltoides s transferred to Parmotrema and
P aurantiacoparvum is reduced as a synonym of it.

Key words: new combination, new species, Parmotrema.

[n course of our study of the genus Parmotrema, we have found three new
species: P. gibberosum P. kainantum and P. machupicchuense. They are described in
the present paper. Parmelia hypomiltoides 1s transferred to Parmotrema and P.
awrantiacoparvum 1s 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, 3 X4 —75cm broad; lobes
subirregular, rotund in apices, 2—4 mm wide, the margins more or less crenate,
very rarely ciliate, cilia simple, less than | 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 haif 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 4m thick; upper cortex hyaline. about 30 gm thick,
algal layer continuous. 10 —20 gm thick, medulla 60 —90 um thick, lower cortex
brownish, about 30 gm thick.
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Apothecia sessile, 1 =3 mm in diameter, disc dark brown, imperforate, amphi-
thecium distinctly wrinkled: spores simple, hvaline. 14 —16X20—26 um.

Chemistrv. 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
fragile 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. [t may he also confused with P. madilviae A. Fletcher, from which it 1s
readily distinguished by having fragile upper cortex and producing orange vellow
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 [laked off to expose white medulla and produce atranorin and protocetraric
acid. However, P. gibberosum 1s 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 aurantiacoparvum Sipman. Mycotaxon 44: 4. 1992, Holotype.
Guzana, Upper Mazaruni district, small white-sand savannah c¢. 2km S of
Waramadan, alt. c. 600 m. coord: 607 46" W_5 47N, 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 aurantiocoparyum, 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 (I.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 —25mm long). The
holotype was not tested chemically in the present studyv, atranorin, alectoronic acid
and an unknown anthraquinone were reported by Hale {1965} as mentioned above.
These features are also observed 1n three specimens collected in Pernambuco,
Brazil. which Sipman {personal communication) confirmed to he quite identical
with Colombian materials of P. aurantiacoparvum. Thus Parmelia hypomilloides 15
translerred to Parmotrema and P. auwrantiacoparvum is reduced to a synonym of 1t 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. @-collatolic acid and an unknown anthraquinone (K
hluish violet).

[sidial projections of this species are apparently very [ragile 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. mellissit. as Sipman
(1992) pointed out.

Fig. 1. Holotype of Parmelia hypomiltoides 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 easilv confused with P. nellissit. which 1s 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. hvpomiltoides. whereas it is white as a rule since the pigment (K+wine
red) is deposited only in the lower half in P. mellissii.

Parmotrema hvpomiltoides 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 lowiand
(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 utl in Parmoetremate 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
aver Lhe surface of lobes. upper cortex sometimes [laked off to expose pale vellow
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 gm thick. lower
cortex brownish, 20—24 um thick.

Apothecia and pycnidia not seen.

Chemistry. Atranortn, 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 nerobtusatic
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 (Z2—5mm long) and distinct. P. flavomedullosum apears endemic to
South America, bul the present new species is known only {rom the type locality in
Papua New Guinea.
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Fig. 2. Habits of Parmotrema species. A: P. gibberosum Kurok. holotype. B: P.
hypomilioides (Vain.) Kurok. — S.Kurokawa (no, 8018) & L.Xavier Filho.C: P.
kamnantum Kurok. & Moon — hololype. D: P. machupicchuense Kurok., —
holotype. Scales indicate mm.
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Parmotrema machupicchuense Kurok., sp. nov.

Thallus ul in Parnotremate zollingeri sed acidum usnicum continenti differt.

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

Thallus loosely adnate on rocks, pale yellowish grey. lacking asexual
propagules. 6 — 12 cm 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 Imm long. Thallus 190—
230 gm thick: upper cortex hyaline, 20— 24 um thick. algal layer continuous, about
20 um thick. medulla 130 — 150 gm thick, lower cortex brownish, 20— 26 um thick.

Apothecia sessile, Z2—5mm in diameter: disc concave, dark brown, imper{o-
rate: amphithecium smooth; hymenium about 90 #m thick. spores 10X 16—18 zm.

Chemistry. Atranorin, usnic acid and protocetraric acid.

The present new species may be easily confused with P. zollingeri (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.
zollingert 1s corticolous and is mineral gray never producing usnic acid.

At present, this new species is known only [rom 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
spectmen of Parmelia hypomiltoides and Dr. H. Sipman of Botanisches Garten und
Botanisches Museum, Berlin-Dahlem for the comment on Parmotrema aurantiacopar-
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Pericarp Anatomy of Wistleria floribunda
I'ohru Ohnmuiya

Botanic Gardens of Tovama.
12 Kamikutsuwada, Fuchu-machi, Nei-gun, Tovama $39-2713, Japan.

Abstract: Pericarp of Wisteria floribunda (Willd.) DC. (Leguminosae) conlains
several Lissues differing in stainability, transmittancy of crossed polarized light
and the mode of cell wall thickenings in mature stages. Al both ventral and
dorsal sutures, the fibre strands are adhered with lignified cells, in which Maule
reaclion is negalive., Vascular fibre strands are observed in Lhe laleral side of
the pericarp.

Key words: anatomy, dehiscence, legume. lignin, pericarp. sclerenchyma, syring-
vyl 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
"Hilse (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 ‘Hiilse (legume)” which dehisces at both ventral and dorsal sutures has
‘Trennungsgewebe (separative tissue) consisting of “cutinized cells” at each
suture. Terada etal (1933) studied the mechanism of [ruit dehiscence of Wisteria
floribunda. They recognized five lavers 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
ol Leguminosae, including Wisteria sinensis Sw., and classified them into 17 types
by the combhination ol fiber orientation in the lateral side of pericarp.

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

Material and Methods

Fruit of Wisteria floribunda was collected [rom 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 gm 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 buthanol-iscamyl acetate 1 : 1 solution,
100 % isoamyl acetate and then after treated with critical point dryer and Au ion
sputtering. Fruit was also embedded in Technovit 7100 and sectioned at 2—3 ym
in thickness. These sections were observed with toluidine bhlue staining. For
detecting the existence of lignin in general, sections were tested by phloro-
grycinol-HCI {(Johansen, 1940). Maiule reaction was performed for identilication
of syringyl type of lignin {Takube 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. Outer epidermis thin and villosity. Hypodermis thick and
rigic. Fibre strands together with vascular bundles inside. making network
within soft tissue. Inner libres forming a pair of shell-like plates. protecting the
seeds inside. Inner hypodermis and imner epidermis soft and reduced in the most
regions attached to the seeds.

Diagrammatic structure of the fruit 1s shown in Fig, L.

ventral suture

separative lissue apex —

- suture fibre strand

-vascular bundle \\

outer epidermis \ 7
outer hypodermis 2L
E) {8)
phloem fibre strand - s s %}2
{a) NP () 5y 18 (g (v
vascular bundles - \ il ] :
middle parenchyma—Ng et G AN axsof
inner fibre - t _________ { thefruit
inner parenchyma — LS 1)1 NN,
A : =
inner epidermis \ \
suture fibre strand \'
e - separative tissue —
dorsal suture outer = inner
Fig, | Diagrammatic structure of pericarp of Wisteria flovibunda. — Lefll:

Cross section, Right: tangential section.
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Lateral side of pericarp in cross section
Tissues can he classified by their cell wall thickenings. transmillancy 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 tvpes of tissue
arc recognizable from outside to inside in the pericarp at lateral side of the fruit.

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

(B) Outer hyvpodermis ca. 15-lavered sclerenchyma. strongly stained with Tast
green and safranin (Fig. 2-A). transmitted by crossed potarized 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).

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

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

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

() 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).

#) 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 (B8). (8) and (1) elongated in certain directions in

tangential section: cells of () crossing the axis of the [ruit at 40 — 50

downward toward the apex. while (8) and (»n) upward at 20° and 407,

respectively.

Four tvpes 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 (8). (8) and (n) are observed under SEM
(Figs. 3-A-C). Inthe layer (8). cell wall is thickened uniformly (Fig. 3-A), while
in the layer (J). thickenings are concentric {Fig. 3-B). In the layer (1), cell wall
thickenings are rather similar to that of the layer (). but they are partitioned by
thinner wall inserted between cells (Fig. 3-C).
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Structure of the sutures in cross section

Fibhre strands at the ventral side exiend 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 hall
(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 suturc shows no transmittance by
crossed polarized light, while [ibre strands do have it (Fig. 3-D". E'). Cell wall
thickenings of the fibre are concentric, while that of separalive tissue are rather
uniform (Fig. 3-F). Furthermore, only fibre strands show positive Maule
reaction (Figs. 3-1. K}, Thus the sclerenchyma of separalive tissue can be treated
as a new tvpe.

( £) Lignified sclerenchyma constructing separative tissue showing no transmitt-
ance by crossed polarized light and the Miule 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 based on mode of dehiscence or on the anatomical
features. Fucské (1914) divided the fruits of subfamily Papilionoideae into two
main types in accordance with the mode of dehiscence: ‘Balglrucht (follicle) " and
'Hilse (legume sensu stricto)'. ‘Balgfrucht (follicle) is applied to the [ruits which
open only along the ventral suture and "Hiulse (legume)" to those which open along
both sutures.

Generally. fruits of Leguminosae have a couple of vascular {iber 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 Fuesko. "legume” is considered to have separative tissue at both
sutures and thus dehisces into two valves. In Wisleria floribunda. as described
above. the separative tissue formed at both sutures is strongly lignified without
syringyl hignin as well as lacking [ibrous disposition. Features of such cell wall
thickenings may [orm rigid but [ragile regions where large tursion energy may he
retained belore the dehiscence. and abrupt pericarp separation mayv occur.

In Wisteria floribunda. vascular fibre strands on the dorsal side remains
slightlv continuous and does not construct a complete separative layers. Such
[ragile bridging is also reported by Fucské (1914) at the dorsal suture of
Phaseolus vulgaris as ‘mediane Bricke des Stereoms’. Terada et al (1933)
mentioned that the [ruit of Wisteria floribunda always started dehkiscing at the
ventral side. [ suppose that [ibre 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 Mruits of Leguminosae as the following {(ordering outer to inter) :

(1) Outer epidermis {laver (&) in the present study)
(2) Parenchymatous tissue (layer (y). {e) and ({))
(3) Sclerenchymatous stratum {layer (5))

(4] Parenchymatous tissue (layer (8))

(5) Inner epidermis {layer (¢))

They examined the orientation patterns of {ibrous layers in the pericarp and
classified them into 17 types. They stressed the importance of these patterns {or
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 1o opposite direction against the vascular {ibres and the inner fibres.
The present study resulted tn the fact that Wisleria floribunda has similar pattern.

Teradz ¢f 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 {ruit dehiscence ol Wisteria
floribunda 1s 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 (ayer (8) ). — B: vascular fibre strand {layer(d) ). -

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 f{ibre. G-H: lignin detected with phlorogryvecinol-HCL G
veniral suture, H: dorsal suture. [-K: Syringyl type of lignin detected by Miule
reaction. — @ ventral suture, — K: ventral suture. - Scale bars: A.B.C, F: 10 um:

DDVE E.LK:0Z2mm: G, H; 0.5 mm.
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present study indicated clear differences hetween the sclerenchymata (a) and (8)
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 flovibunda also has [ibre 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 syringyv!l type of lignin (Figs. 2-C, 3-1. K). Syringyl
type of lignin is detected in lignilied sclerenchymata (8) and (n). while it is not
detected in lignified sclerenchyma (k) (Figs. 3-1, K).

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

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

lignin type transmitlance stainability
layer ; : : of crossed _ = -
suajacyl svringyl  polarized light  safranmin fast green
(a) - - . =
(3 — . + +
{d) * - + + —
(&) + = —~

The author would like to thank Dr. Hiroyoshi Ohashi, Tohoku University for
his heartily instruction. [ am also grateful to Dr. Ryo Funada and all staff
nembers of the laboratory. Hokkaido University, and Dr. Hiroyuki lketani. Fruit
Tree Research Station, Ministry of Agriculture. Forestry and Fisheries for their
precious information of anatomical technique.
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Seed Germination and Seedling Growth of
Castanopsis cuspidata var. sieboldii

Toshiyuk: Yamashita

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

Abstract: The root and epicoty! emergence show highest rates under 25°C in
Castanopsis cuspidata var. sieboldii, which is an important member tn evergreen
broad-leaved forests at their northern-most areas. Epicotyl emergence usually
occurs certain days later than the root emergence. It i1s delayed for more days
them the root cmergence under lower lemperatures and eonly 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 vear seedlings than in current vear seedlings. In this
taxon. allocation of shool 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. steboldii could not be survived. when the allocation in shoot
was increased in the following vears.

Key words: allocalion, Castanopsis cuspidata var. siebeldii, germination. seediing
growth
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Fig. 2. Germination rate of Castanopsts cuspidata var. sieboldii under different

temperatures.
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Table L. Nel growth of Castanepsis cuspidata var. sieboldil in currenl year

seedlings and second vear seedlings,

Current yvear

Height (em) 9.0
Basal diameter fcm! 0.19
Root length {em) 19.3
Number of leaves 4.2
Dry weight (g)
Shaot 0. 09]
Root 1), 164
Loaf 0.286

Leaf area lem® 41.42

seedlings
8.25

0.028
(1.049
0.103

Second vear seedlings

.46 39.2 £ 10.13
0.026 0.35 £ 0.196
17.6 =+ 5.10
1.06 20.4 £ 9.33
1.622 + 11,843
1.253 = 0.549
2.771 + 1.233
56 332. 73+ 127.2]
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Tabte 2. Ratios of each dryv matter of Castanepsis cuspidata var. sicholdii

C/t T/R S54R LS SLW

Current vear seedlings 1.1220.255 2.34£0.539 0.63£0.137 2,963 0,650 0.0065 £ 0.0006
Second vear seedlings  1.00E£0.212 3.50+0.489 1.2620.242 1.83920.500 0.0084 £0.0026

C/F @ photosynthetie organ non-phortosynthetic organ
T/R - dry matter production above ground under ground
S/R : shoot root

LsS : Leal weight shoot weight

SLW : Specific leal weight ratio (Leal weight 'Leaf areal
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Evergreen Broad-leaved Forests in Himi City, Toyama Prefecturc
Toshiyuki Yamashita

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

Abstract: In Himi City, I surveved the vegetation of Castanopsis cuspidata var.
steboldit and Quercus spp. foresls, which represent certain types of evergrecen
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 10
have been caused by the fact that Fagus crenata [orest 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 vears 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 vears.

Key words: Castanopsts cuspidala var. siebeldil, community structure, element of
Fagus crenata forest, Himi City. northern limitl, Quercus spp.. species composition
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4Jbﬁﬁﬂﬂu$W~4$“ ED520% Lo
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O3 WA THIBEFEH60% L E L &, AR
R OHREA L ANE, P, TR, P
ZTTJW F Ko 7

mﬁthﬁLm DG F % Table 112

T Lo

A D DWT A Y LA Casatanopsis
cuspidala (Thunb.) Schottky var. sieboldii
(Makino) Nakai %77 2 Quercus spp. L7t
V2 A R L7 Carpinus tschonpskii Maxim., ¥
7 7 Prunus jamasakura Sieb. ex Koidz.,
3 T 77 Acanthopanax sciadophylloides
Franch. et Savat. & Vv 72 % 5+ &5 &
FHtid b, 201X FiI—8
KRR PRl AL ETHE, £72, W
EAEUJEWW?:UxﬂquﬁkWWﬁ
FfEoTuw HEARBEIY 7YX
Camellia japonica Linn. O IR A E ¢
LT 2 201 7 Daphniphylium macropodum
Miq., ©F /% [lex integra Thunb. #%K
AR TiEY 7y "%, L4 A F Eurye
japonica Thunb., ¥ 9 % £ Neolitsea sericen
(Blume! Koidz, & v ZoE L ES O RIR
HIEN S/, ERETEI 0YE, A
FiA e Lo AR ORI, ¥
7 2L Ardista japonica {Thunb.) Blume,
Yo 2 Ophiopogon japonicus (Linn. fil.)
Ker-Gawl., -~ = I % Dryopteris erythrosora
(Eat) Q. Kuntze. 0 F ') A4 /%% Swmilax
ching Linn., 4 7777 3 Schizophragma hyd-
rangeonides Sich, et Zuce. O IBIHEEE A E 0
-~ 7

SRt ORE T oM ke
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New Localities and Chromosome Number of
Polamogeton kyushuensis Kadono & Wiegleb
Masashi Nakata' & Shiaryu Nagai”
"' Botanic Gardens of Tovama.
42 Kamikutsuwada. Fuchu-machi. Nei-gun, Toyama 939-2713. Japan
© 131-1 Kanaya. Kurobe City. Tovama 938-0022, Japan
Abstract: Potamogeton kyushuensis Kadono & Wicgleb was newly found in
channels branched from the Joganjy River in Toyama Cityv. Reexaminalion of
herbarium specimens preserved in TOYA (Tovama Science Museum, revealed
the occurrence of the specimens at four addilional localities in Toyama Prefec-
ture, 1. e., Takaoka City, Daimon-machi and Yalsuo-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. oxyphyvilus Miq. 12n=28) and P. maackianus A. Benn. (2n =56 as
proposed by Kadono & Wiegleb (1987).
Key words: aquatic plant, chromesome number, Poltameogeton kvushuensis, Pola-
mogetonaceae, Toyama
BV EEE TR KA O KRR M o8 oot HEER N GUEL O B S T B b
*IL_"\ -i\"'l TIIHFHTOHRSFLE A ABTA / T 5””1':/}(1(?”-) e d D (Fie 1) .-','l'['||‘f
It = 2 Polamogeton kyushuensis Kado- L7 9B BiiE % Tahle | 12/, 2O
no & Wiegleb 75 HHI S 4L DT, FHIED IEHE=HFAEHMPAAKTEEE S kmiZho
LR - QA ?E.’L 5. TI3ER L TH O, Bk -»> T3k
TA oty = FIEEEE ‘_—rfu'ft".'.l:l,%l- BRAE L o (0 | 287 L T 7
grllAas R, adiixils-baor, b FAJ Z'-t:/_‘_/-'!__'u')ﬂ«i' e iyl o
= ¥ & P maackianus A, Benn. &£V FF PTHEH, BIIRETLOTCHKPTEM®
P. oxyphylius Miq OO0 DIEE LR L, W Bl AV EIE'—‘ h G, LoL, EORIEY A
MEoMMRE - #E 2Ty s (Kadono EIFHIIZ L6 5V0T (Fig 2), %
& Wiegleb 1987). Sl L { £F 4 5L B EGFTRAEHIRT L ER Iz A
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Fig. 1. Map showing the localities of

Polamogelon  kvushuensis  collected

{solid circles! and those based on
herbarium specimens lopen circles).

Table 1.

Callection Chromosoms

numher numher Locality
[Zn
N 1G0T = Rita. Tatevama-cho,
Nakaniikawa win
N17050 12 Mizuhashi-futasug,
Tovama City
NI1706G] (2 Mizuhashi-joganji®,

Tovama City
N 17065 j2 Mizuhashi-fulas
Totama City

umi”,

N 7GR {2 Mizuhashi-ichidabukurn®,
Tovama Cita

N7 12 Mizuhashi-shinbo,
Tovama City

N17088 42 s

N 17060 42 Mizuhashi-shaopi,
Toyama City

N17085 47 Mizuhashi-iseva™,
Tovama Ciry

N17U86 12 Mizuhashi-ikedacho™"
Tovama City

" Furukawa Channel

* Sango rita Chanriel

rawa Channel

"t Sakaimeg
= PC: Pal

sithmivrsis

amogelon crisps,

L ED Eg

PO P exvphylius.

crug densi.

Channel Channel
width

{m!

U.&

”

S Sparganium spp.. RNS:

Tovama Nooa

. BOEBOABELBEARTIHIIL- L2
A, FTA /3= FI179.0+9.9
BLEREE, N=48) THIOIIH L,
FCEBRENKRIZET LY X ETI
36.1+5.1° {IN=53) Ta &, EA
ARSRI NS e S & ot et
T3S HEESCD D, EORMH U
2% AZ E (Fig 3) THiRITES, &
o B EOEESRE L EDT
?4/:ty;>%t®mwaﬁ%c%
L, SNLEORHBIEETLIFETH 2
BUTFHFETLEE - ¥ — (TOYA) 2
BMEINTWwAEINREER ST L
A, LiloffEs»ro T4 /2
EEENELEDN 6 HEdh -1
SP3467 ; R B R I9H EEFIA.

b — T,

rr_rEE

(SP3466,
1953. 8 .

Collection data of Potamogeton kyushuensis with chromosome numbers.

Water temp. Current Accompaning

depth (Cl speed taxa™™""
lem & date lem/'s
30 22.0 30 PC.S RNS. ED
(Aug. 19, 9A)
30 13.9 o0 PC. S
{QOclL. 3, 97!
40 12.9 40 PO. PC. S
(Oct. 4, °97)
54 13.6 40 PO. S
{Oct. 4, '97)
o 14.5 70 PC.ED
(Oct. 4, 97}
30 - 15.3 60 ED
{Oct. 4, 97
20 l':.rl ‘ 0 PO PC.S
(Oct. 4,97}
i ].7. 70 ED PO.S
1Qct. 24, °97
30 18.4 10 ED.S

Oct. 24,97

Remawcutus nipponicus var,
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S26173 + & e i 5 K H 2 F I ale 6m,
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2n=28 T~ 7: ILIJHH <&M 19980 &
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+¥EoRadiopolth . KiE
HWHHEOHETHL v 9@ (Kadono &
Wiegleb 1987) A ifFash 2

e 'I-L'k;>;E€iJLL'J‘|‘|Iﬁ RO E L

FERRBRECOAG L, ShE THolEy
SidHmE SN T4 v (Kadono & Wiegleb
1987, HEF 1993) . SlHEMAE2) -
L ET, AHEHIIERELLZLOXEKE
L2 TEIBIENTERFLEZ, ddu
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] |
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Fig. 2. Leaf apices of Potamogeton kyushu-
ensis, N17058 (left) and P. oxyphyi-
fus, N17060 (right). Scale indicates
mm.

Fig, 3. Leaf bases of Potamogeton kyushu-
ensis, N17058 (left) and P oxvphyl-
fus, N17060 (right!. Scale indicates
mm.

HEeBmUTEL LI AFEEVEZ SR
. HEE s S L x #EIs Sk E0f
FheE LTI EHOEND DD (cf W
1989), 74 /a3t = ED—HIHEE
Euiokd R iofidg L Cifi S L A0
TAIE(THE ( vy, —H., BRI Y
Frifirgdi-Rohisbnn, vt %
bR LR f“r.;‘ (K 1983) 1z A H
+ W84 6 ORENH LT THED L
1AM AN BT, ZRiEHD
BE, Mo TREBINREZS =29

AL
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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 gm.

LTz, HHVGIIRTETH YZhitkE
BLTWwAEEZZLENSL, #EHED
D OFBIEIWICRENBEZ ETR L,
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TA/atrr=rEFNEEL VI
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EAL SS a0 R A D=
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Kadono Y. & G. Wiegleb. 1487, Two new
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Chromosome Numbers of Pilea peploides (Gaud.) Hook. et Arn

Tadashi Kanemoto

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

Abstract: Pilea peploides is widely distribuled in lropical and subtropical zones

in south-eastern and eastern Asia,

inctuding south-western Japan. Among

cultivated plants of the species obtained from potted Nepenthes ampullaria Jack
purchased from Hachijo [sland. 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 I[sland,
Chromosone number of 2n=24 is countud in the latter two, whereas 2u=236 is

found in the former. Since the basic chromosome number seems to be x=12 in
this species. they can be considered diploid and Lriploid. respectively.

Key words: Pilea peploides. diploid, triploid.

A7 788 I XEDIT7 3 X Pilea pe-

ploides (Gaud.) Hook. et Arn. {3 —HEF T,
K7 VT Eljl |, wARE, RVEFEO B,
BT oH L, AXRTEIFRTHE,
AR .!i.' i) £ AR A ER LA A & B ER B
BIZafmLTwb (15 1975, AJ 1983,
itk 1982, B4 1990), F/34 3 X
BT, ERME~-ERTHMIE, Esil
HFEELEIZEVEEY S B e, TEFH
A dEKIZA D TiRiaRTAZED
6. P peploides var. majus, P. swinglei Merr.
E &I 3 XE T Sect. Dimeris (208§
) “60') =3 Tvrb (Chen 1995).
AR TIL A 7 7 TR o HT E R

wO—RE LT, uL%rﬁLD vy 3 X
O e LD EREE A 4T -

MEBLUHE

WERF BB T TFE R RS REL
fz 3B 199448 (2 A B AT o 2 4
MEEA LT KA X THD Nepenthes
ampullaria Jack @K v * (ZRAEL Ty /210
fEfEs LU, FOEERIZHBLSAAKELE

-3 EEEME L L THY /2 (Table 1)

a4 3 XTIIHEL IROERLEEOR
oot 2874, EiafmiT a4
BRRAT DI LM LSRR E ST
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Table 1. Origin and chromeseme numbers of Pilea peploides.

Chrom. Nao. of ' i
Qrivin no planis y ”;lf)hm
Zni beserved :
Ouvama, Ginowan City, 24 3 P97001-P97003
Okinawa lsl., Okinawa Prel.
Nakanogou, Hachijo-cho
Hachijo Isl.. Takvo Metropolis
Ordinaly size individuals 24 10 POTHIM-PO7013
Large size individuals 36 3 PO7014-P97016

s T le J W

Fig. 1. Pilea peploides. A: Plant collected in Okinawa
Isl. B: Commen individual from Hachijo Isl. C:
Large individual from Hachijo [sl. Scale bars
indicate 10 mm.

W, HtERFIESED 4 3 XL KRIEL 228 BIGTLBE L, 99.5% =% / — L L BB DR
Rt s stuwsar s XaER, i (3: 1) B (5T) THABEEEL:
EOROHMILIK, HOBBIRISDOGHB X S5 L Aot By 1 HESIEaE - 45%
FEE, BT L. EilE (2:1) DRSSP (60T) "'-nﬂ‘ﬁ-"-
Befi (RO BRI B o IR A H v 72, BE LR T REARO . SmmE I ) ) 2 %
HEOBEWE lem WO 2 0 0.002M T rFF I+ A 2 TI0—405HetE !_, . AL
8-hvdroxvquinoline AGHHL (15C) T 4 I SHLEFEIZED L — FA{ERL 7
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Fig. 2. Pilea peploides. A, D and G: Plant collected in Okinawa Isl. B, FE and
H: Common individual from Hachijo Isl. C, F and 1: Large individual
from Hachijo [sl. A-C: Upper view of leaves. D-F: Cystelithes on the
leaf surface. G-1: Glands on the leafl reverse. Scale bars in C and |
indicate lmm, for A to C and D to [. respectively.
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1
@
a

® '

B « L Chell l

Fig. 3. Photomicrographs of somatic chromosomes at metaphase of Pilea
peploides. A Plant collected in Okinawa [sl. B: Common individual from
Hachijo Isl. C: Large individual [rom Hachijo Isl. Scale bars indicate 1 zzm.

AEMLE RS NR iy Rl E A= AL DEIZEOREIZ T/ L T 72 (Figs.
(TYM) ZRIE2NT B, 2F. F) . S faRs i B S 12500 L (Figs
2H. 1), F-RBEMEL/-BEETER, K& &
P e T PUA T RES J‘Jf.c!@wi;,..;ﬂu LAl '
Table 1 IZ/RL7:8 0, WERFIEE D7
WBVEEO Dy I XEEHVERL, X IAOIfERE, BEEIN TS EID D
DEHALHEBRLMBESF EL Ty L XDAED S 2n=24 H# 2L 7:
(Fig. 1A). ®EIERT, K. HEFLE @izx LT (Figs. 3A, B), K& o 3 ik
TRix 1 £ATERE S (Fig. 24), $EFLEE M5l 2n=236 @ -'a";{fjﬁ;;&fﬂ?‘lat =3 {1
(TEEDFRME S G}H LTuwizht, BB (Fig. 3C). w»¥hdfF@kEid2umll
Tdh i) (Fig. 2D), HEEIRLITE :',-HJJ'A:'-_ Thoiz, I-»;l"- SN TVAE T I A LK
s 13 REOmMBIZTHL T FlEEE T 7 3 ZIIYRIEREIZ P BV A
(Fig. 2G). KE{LL 2k d SOk 2 B A, REAE, EERIIoVT
NTWEIr I ZEEMNEY L (Figs, 1B, DEWVIITSH ST
C), BiRkE, £XroE\HIIZT Tk AR ETIDI9REID D T ik
KB L a ), WA BRI ABE S Bl e, FONI0EIZ 2n=24, 3
(Figs. 2B, C) . #FLIK IRV ESE D & 32 Eiin=12. 1flIn=24 CHAZEHE



(Goldblatt 1981, 1984, 1991, 1994) , A%
i x=12kEZ6NE, [EoTARME
A7 2n=24 12 H51K, 2n=36 O fE {12
ikt EZLNL, oy i X2 XED
Sect. Dimeris :-l-'.'l": LTwvaSH (Chen 1995) ,
AOEE | EEdEOEMS ST Sect
Dimeris 7 % 4)‘ Z Ftany 7 M
T

1Z 724 TCIEIHATLIBDY 7 TH
(2n=42), T A4 X TTT (2n=42),
Pt 7xd @n=42), TATE A
§ 7 (2n=42), LT HF XTI L 2n

12), I THY (2n=42) HZEOHK=
A 2w+ % (Yahara 19831
s B N A S S N Ry VAR SRR B - 1)
g I vy @n=39), e XgFelgy
7 (2n=39), Y=< bFFIT} (2n=30)
ENV=HETHL I EARESIL (R
AL . Hrav oy BTLH L a
Uy (20=39). F I X (2n=239) & '}fl-
HahTws (K REBEK). : XEBTIZ
a4 3 AP A Qn=21, TA X
@Cn=24) ZBWVWTHENEFN2n=36D
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Materials for the Flora of Toyama (2)
Takaaki Oohara & Masasht Nakata
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42 Kamikutsuwada. Fuchu-machi. Nei-gun. Tovama $39-2713, Japan

Abstract: As the results of our recent field surveys, ten laxa are newly recorded
as members of Lhe flora of Toyama Prefecture. They are Potamogelon orientalis,
Alra caryophyllea, A. elegantissima. Selaria pallide-fusca, Scirpus juncoides var.
ohwianus, funcus bufonius, Chenopodivm glaucwm, Atriplex hastata, Sperguloria
bocconii and Stlene antirthina. Two of them, Potamogeton orientalis and Selaria
pallide-fusca have been reported under different names. which were erroneously
applied to them. Additional localities in Toyama Prefecture are reported for
Cyperus polysiachyos, Bolboschoenus maritimus, Fimbristylis sguarrosq 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 Tovama (TYM) or
of the Toyama Science Museum (TOYA).

Key words: Flora, new records. new localitivs, Toyama. vascular plants
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Fig. 3. Inflorescence of Setaria pallide-fus-
ca collected in Toyama Prefecture.
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Fig. 4. Habit of Bolboschoenus maritimus in
Shinminato City, Toyama Prefecture.
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Fig. 6. Infllorescences of two wvarieties of Fimbnstylis squarrosa collecled in
Tovama Prefecture (TYM). A: var. esquarrosa B: var. sguarresa. Scale

incicales mm.

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