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Octoploid Cytotype of Dendranthema zawadskii (Asteraceae)
Found in Iwate Prefecture
and 1ts [mplications in Evolutional History

Masashi Nakata!! & Akihiko Kumagai©

U'"Botanic Gardens of Tovama.
42 Kamikursuwada. Fuchu-machi. Nei-gun. Tovama 935-2713. Japan
2 Kitakami City Museum,
14-59 Tachibana. Kitakami City. lwate 024-0043. Japan

Abstract : Cyrological studies were made on Dendranthema zawadskii and D arcticum
ssp. maekawanion collected in northeastern [wate Prefecture. Besides the hexaploid
i12n=>54) of D. zawadskii reported previously (Shimizu 19581, octoploid (2n =
721 cytotype was newly found in limestone areas in Kuji City and Iwaizumi-cho.
Dendranthemea arcricum ssp. maekawanumn was conlirmed to be decaploid with 2n =90
and the aneuploid individuals with 2n=288. 89, 91 and 92 were also observed in
high frequency (36.7% . The populations of octoploid D. zawadskii located interme-
diate altitudes (60—180m | between those of the hexaploid D. zawadskii and the
coastal D. arcricum ssp. maekawanum. The leaves of the octoploid D. zawadskii also
showed intermediate features between them. 1t can be considerable that D. arceicum
ssp. mackavwanuwm 1s one of the D. zavwadskii complex, and the octoploid D. zawadskii
might have been derived by hvbridization between hexaploid D. zawadskii and deca-
ploid D. arcticiun ssp. maekewanum through the polyploid speciation of this group as
assumed in the case of D. occidentalijuponense (6x). D. ornatum (8x) and D. cras-
sum (10x). It is also probatble that the aneuploidy found in the D. arcricien ssp. maek-
awantom was caused by secondary hybridization between octoploid D. cawadskii and

D. arcticinn ssp. nicekawanent.

Key words : chromosome number, Dendranthema zawadskii, D, arcricum $sp. mick-
ewerntn. geographic distribution, polyploid complex
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IFig. 2. Somatic metaphase chromosomes of Dendranthema zavwadskii. A: 2n=2053.
B: 2n=51 thexaploid!, C: Z2n=55. D: 2n=63 theptaploid!, E: 2n=71. F: &n
=2 loctoploid!. G: 2n=73. H: Z2n=8&1 ‘nonaploid/. Bar indicates 10um.
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Fig. 3. Dendrantherma zawadskii. Left: Hexaploid in Akka (Nakata 16095).
Right: Octoploid in lwaizumi-cho {Nakata 16080.
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Fig. 4. Somatic metaphase chromosomes of Dendranthema arcticum ssp.

nem. A 2n=88. B: 2n—589. C: 2n=90 (decaploid!. D: 2n=91. E: 2n—92. Bar
indicates 10wm.
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Table 2. Comparison of leaf morphotogy in eight populations of Dendranthema zawadskii and

D. arcticum ssp. maekawanum collected in northeastern Iwate Prefecture
No. of  Leaf blade, Incision Leaf shape  Leaf base
No. ' Taxon? Locality plants petiole index index angle
measured a’bye (d7e)” (ac)" e)"

1 76 Akka 12 0.78:0.20" 0.28+0.08 1.02+0.16 129.1+28.8
6 28 Kakevama 6  0.7120.11 0.57+0.14 1.10+0.17 117.2+19.4
7 Z8 Sarusawa ) 0.76+0.16  0.48+£0.16 0.20+0.09 137.8+21.1
8 Z38 Shirando 3 0.85+£0.13 0.65+0.05 0.9540.23 133.5221.9
9  AM Mukoumachi 5 0.9840.22 0.6250.19 0.85+0.16 165.1+41.4
11 AM  Qojin 5 0.77x£0L 15 0.62x0.10 0.74=0.13 214.7+37.4
12 AM  Kuki 5 0.80+0.24  0.59£0.04 0.80=0.12 161.9+31.6

] 13 AM Ornou) 10 0.75=0.24 0.68+0.23 0.85x0.16 170.6%25,1

" Numbers correspond to those appearing Table 1 and Fig. 1.

2 Taxon: Z 6 Dendramthema zawadskii | 6x). Z8&: D. zawadsii | 8 x). AM: D. arcticim $sD.

maekasanum.
" Measured parts are shown in Fig. 5.
*mean *+s. d.
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Karyotypes of Pilea brevicornuta (Urticaceae) and the
Related Taxa in the Ryukyu Islands

Tadashi Kanemoto

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

Abstract: Prior to Hatsusima (19591 who considered Pilea brevicornuia 10 be an ex-
tremely variable species. four species of Pilea had been known in the Rvukvu Islands.
They were P. brevicormua. P. cuneatifolia, P. minor and P. amamiana. Morphological
features as well as karyotvpes are analysed in them in the present paper. Chromo-
some number was 2n=241 in all of them. Large chromosome with a satellite was found
in P. cuneatifolic and P. brevicornuta, though two of il in P. cuneatifolia and one in P,
brevicornmuta . Stolon is formed and other similar morphological features are found in
common in these two species. On the other hand. P. minor and P. amamiana have
number of common features in morphoelogy such as pilose stolon, leaves with obtuse
apex. etc. In addition. large chromosome with satellite was not found in these spe-
cies. Marphological and cytological similarity may suggest the ciose relationship
between P. minor and P. wmamiana. The analysis of karvotypes also indicates P. bre-
vicornuia may be a hybrid between P. cuneatifodia and P. minor. since P. brevicornuia
has only one large chromosome with satellite.

Key words: karvotype. Pilo amamiana, P. brevicornuta, P. cuneatifolia, P. minor,
Ryukyu Islands
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Table 1. Muorphological characters of Pifea of the Ryukyu [slands

characters

P. cuncatifolia  P. brevicornuta

P. minor P amamiana

plants height 10-25¢m
stem glabrous
stolon absent
leaf length 1-4.5cm
lcaf width 1-3em
number of leaf serrations 10-12
leuf apex acute
shapc of stipules hastale

10-25em 2-5cm 5-10cm
glabrous pilose pilose
present present present
1-4.5cm 10mm 1.5-dcm
1-3cm 10mm 1-2cm
10-12 4.5 8-10
acute abtusc obtuse
lriangular eilipticuse triangular
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Fig. 1. Habits of Pilea of the Ryukyu islands. A: P. brevicornuta. B P. cune-
atifolia, C: P.minor. D: P. amamiana. Arrows show stolons. Scale bars
indicate 5 cm.

B CD

Fig. 2. Leaves of Pilea. A: P brevicornuwia. B P. cuneatifoliv. C:
P.ominor. D P amamiana. Scale bar indicates 10mm.
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Fiiz. 4. Photomicrographs of somatic chromosomes at metaphase. A P brevicornute,
B P cunearifolic. C: P.ominor. D Poamamiana. Scale hars indicate 2 um.
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Fig. 5. Ideograms of melaphase chromosomes of Pifea.

B: P cunearifolia.

T e % Aipt I ED
2) #E
e fn {4 .di 4% 4 LT
2474 W 2 h Fig. 4 =
F LIJL.L VOB (R HE

Bull. Bot. Gard. Tovama NoLel

sm
L
lIIII-llllll----

A P brevicormua.

C: P. niinor. D: P. amamiana.

L L AH2.5-6.2um, L ANA LR E
P. amamiana®*1.8-4.6um T dh - 72, T 1)

28w Ten H o 3 Xi2 6 O b E AR ko S
“AF Skt 1 L, 1O KB O k(R R =
i sd, 7 AL, BB O P EENE A ko S 5

DM10MEE2n =24, 3 Hitin=12, 1 flildn= 2O LRITH Y, THLEN L
2083 A E U Fedorov 1969:  Goldblatt AL (Fig. BA). w3 X4 6 i o2 o S
1981, 1981; Goldblatt & juhnson 1601, 5T A 18 G fis {4 0D *_, i (i {4 1t K
1994), /-1 flii22T2n=24 £ 2n=36¢ G, RN 2 ik R ERE 2

WS4 (AR 1998, 2 X E
x=12LEX 6L, E->THD
{ rHItEIE ST Sk £2
F% B0 B O &G B {
Iig. 5 7+ 1 i fiy (s |

DR R v, /o184 '-')iif:'rii.‘-‘.-i,'_‘r'h!._',..f-"'!:i;u-lf'ﬂ.f-fv"- I
[EREE & s QLR SEFN ','..!'; H N, RN E
ni P Fig. 5B). k2 A4 T ALL6 o]

il I _'_l:-“-',"_"ifii“.!"af'i-f,.|~" L8 & 2 sl g s Y i

" 2 X o fdtdn b o e ERER I {4 et {2 8o



March 1999 s WERPI@E 7 4

LR o i N Rl Higy e ml % 5 L 7
(Fig. 5C/ . P wnamiana 1 6 ﬂﬂi-"/"5'."'-:'[3'_.51]5 £S
e - 18100 Koo G _
0L o il A s ’1 2 T as il
k”-"-]" . MM LRI AR L /- (Fig. 5D

JOIRLan 23 v B i e T e e {07 2 HaEe &

i {hhid

NAHZEIXd 5HEFZEKETH-T B
(MR L 2 RELTVWD L5
A5, L LI T & 2 s 5 det

ki~ 2226, 7UH» I XTI
i 2 died, B A 3 X B LIFPR

amamiana TGRS L led~t. 2F ) 2+
TA LTS I XL ERE S |n.—‘-;g;.|;.l_||;_7+;
LR R E N %3’3_;”‘iull i), k

AR K b Poamamiana T i .\;l'f Fhie
CHpf-wva Tl Tvwd, 7Y H

3 A .f_;-’ PEN "'lf“—.n“ - 1 L A
Folp W, v 3iXbeANnd I ZH4L0
IO A
HMETHLZ LR RELTVWEIIIZEDR
B Lok 9 12RO R O
H, TUH I XN v3XLbbAng X
O R LTS I LA G, R
FOFHELMEDHETHL LR LT
HEFIZEbNA

AR EE 2 A YL A RE

Gl 2 Agiziddbkdtdvi s

AL, @

X P.amamiana &
=l
v
FJ

J\’f :X/3QJ| “- )'JIM||~| ;..-:._’. ,'-::,'r’l: 'r

YIZADIHHBVTFETEEELZGNS

5| F3CE

Fedorov, A.led.). 1969. Chromosome Num-
bers of Flowering Plants. 826pp. Otto
Koeltz Science Publishers. Koenigstein.

Goldblatt. P.(ed.). 193]1. [ndex to Plant
Chromosome  Numbers 1975- 1978,
553pp. Missouri Botanical Garden. St.

Lous.

- . 1984 Index to Plant Chromo-
some Numbers 1979-1981. 127pp.
Missouri Botanical Garden, St. Louis.

- . and Johnson. D). E. (leds.l.
1991. Index to Plant Chromosome
Numbers 1955-1989. 238pp. Missouri
Botanical Garden. St. Louis.

- . . 1994, Index 1o Plant
Chromosome Numbers 1990-1991. 267
pp. Missouri Batanical Garden. St.
Louis.

Hayata. B. 1916, Icones of the plantarum
Formosanarum. wvol 6. 155pp. Gover-
ment of Formosa. Taihoku.

MEEE. 1954, BARLFWEEA 7 73 FHL
W a, WL 34 304-305.

A JE. 1998, T4 I Aokl wil
B ch LR i [l e HEF 3 57-61.

Levan. A.. Iredga, K. and A. A. Sand-
berg. 1964. Nomenclature for cen-
tromeric position on chromosomes.
Hereditas 52: 201 220.

Masamune. G. 1954, Enumeratio Tracheo-
phvtarum Ryukvu Insularum. (N,
Sci. Rep. Kanazawa Uni. 2: 64,

TCRFE RN - BRASERT. 1931, GTilkwE [
A FEE 1986 pp. 1 >~'»' digL,

Ohwi. J. 1954. Plantae Novae Jupnnic‘;lu.
Bull. Nat. Sei. Mus. Tokyo. 35: 6-7.

FIFC=BR. 1983, 8 H A< BBy BE W1 {E fd.
1716pp. E3E, HE.

e pr sl - KRR - AeH s - R
K- EEUES. 1082 wl-1'-20)1']’--I*'.’.u'-'ﬂ«*i"":-'-
A Tl 318pp. FHHLFE, diul

o e —, 1990, DEERY ESfEEMESE. T
pp. U4 =k, JEE.

Yamamoto, Y. 1925. Supplementa [conum
Plantarum Formesanarum. vol 1. 10
pp. Goverment of Formosa. Tathoku,



Rull. Bor. Gard. Tovama 4 25 320 1999
4 |I U b b e R

Notes on Flavopunctelia and Punctelia (Parmeliaceae),
with Description of Four New Species

Syo Kurokawa

Botanic Gardens of Toyama.

12 Kamikutsuwada. Fuchu-machi. Net-gun, Tovama 939-2713. Japan

Abstract: A species of Flavopunctelio, F . borrerioides, and three species of Puncielic,
P diffractuica. P. pailescens and P. jomeniosula ave described as new 1o science. P
neutralis and P. subrudecta are recorded from Taiwan for the first time.

Key words: Fiavopuncielia, new record. new species. Punctelio

The genus Puncrelia was segregated from Parmelia sens. lat.. especially closely re-
lated genus Parmelia sens. str.. by Krog (1982) mainly based on conidium morphol-
ogy. pseudocyphella development., medullary chemistry and center of distribution.
Two years later. Hale (1984} raised subgenus Flavopunctelia Krog of Puncreiia to the
genus, emphasizing the differences of conidium morphology as well as of cortical chic-
istry between Punctelia and Flavopuncielia.

While only five species are known in Flavopuncielia, 28 species have been recordad
as members of Puncrelia. Of the five species of Flavopuncielia. F. flaveniior (Stirt.) Hale
has attracted interest and attention of many lichenologists since il has rather large
brilliant vellow thalli caused by presence of usnic acid in the upper cortex and 1s dis
tributed in Europe, Africa, the Himalayas and North, Central and South America. [n
contrast. the other species are considerably rarer or only locally distributed as seen
in F. darrowii (J. W. Thomson) Hale. F. praesignis (Nyl.} Hale and £ soredica Ny,
Hale (Hale 1980) or is known only from the type locality like in F. lobular Elix &
Adler (Elix & Adler 1987).

In the present paper. F. borrericides 1s described as a new species. This species con-
tains usnic acid in the cortex and lecanoric acid in the medulla as in all other species
of Flavopuncrelia. However, F. borrerioides 1s characterized by the presence of lami-
nal orbicular soralia.

In 28 known species of Puncrelia. atranorin 1s produced in common in the upper cor-
tex and lecanoric, gyrophoric or fatty acids are known as common medullary products.
A new species, P. diffraciaica, 1s characterized by the production of diffractaic acid.
which has never heen reported as a medullary product in the genus. P. paliescens and
P. romentosula contain lecanoric acid as in manv other species of Puncrelia. However,
P. paliescens also contains a large amount of unidentified substance and P. romentosiia
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has unigue tomenta-like fine short rhizines on the lower surface.

Species of Punctelia are most commonly distributed in the Southern Hemisphere,
viz.. Soulth America and Africa. where the genus has the highest number of species.
Some species extend their ranges or are endemic to North and Central America.
Europe. eastern Asia or Australia-New Zealand. P. neutralis has been considered to
be endemic to South and East Africa (Krog & Swinscow 1977). However, its range
s now extended to eastern Asia as discussed below. In addition. P. subrudecta. which
has never been reported from Asia. is recorded from Taiwan.

Flavopunctelia borrerioides Kurok.. sp. nov. Fig. 1.

Species cum thallo ul in Punceelia borreri sed ab hac thallo plus minusve flavo-virenti
et cortice superior acidum usnicum continentt differt.

Chemistry. Usnic acid and lecanoric acid.

Type. Mexico. Puebla: Monte de la Candelaria. corretera Puebla a Xalapa. entre
La Candelaria v El Seco. antes del tren Méx-Ver. 'km26-289). Bosque de Juniperus
v Opuntia-Agave, 2370-2400 m alt.. G.Guzmdn 19610-—holotype in XAL and isotype in
TNS.

Thallus lolivse. adnate. saxicolous or corticolous. pale yellow to mineral gray, to
10cm in diameter. lobes irregular. 4 —10 mm wide. usually contiguous: upper sur-
face more or less rugose, minutely pseudocyphellate. soredtate, soralia laminal and
marginal. laminal soralia common and numerous. mostly orbitcular. marginal soralia
sometimes confluent. Lower surface black. minutely wrinkled : rhizines moderate.
simple, often coarse, less than0.3 mm long. Thallus 210 —240 um thick : upper cor-
tex ca. 20 um thick. algal layer continuous. 20--25 um thick, medulla 160—180 um thick.

g 1. Hololype of Flavopuncielia borrericiodes Kurok. Scale indicates mm.
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lower cortex brownish 10— 15pm thick. Apothecia not seen.

The present new species has numerous orbicular laminal and a few marginal sor-
alia and looks very much like Puncrelia borreri (Sm.) Turner. However. it contains us-
nic acid in the upper cortex and is considered to belong (o Flavopuncrelia rather than
Puncrelia. 1n which all species contain atranorin in the upper cortex even only in small
amount in certain species. In addition. it is readily distinguished from P. bhorreri by
the production of lecanoric acid rather than gyrophoric acid.

Although most species of Flavopuncielia have pale to brilliant yellow thalli, contain-
ing quite a large amount of usnic acid in the upper cortex. some tragments of the pre-
sent species are mineral gray and appear to be easily contused with species of Pune-
relic. Even in these fragments, however, a little amount of usnic acid is demonstrated
at most by TLC or HPLC methods.

Flavopuncielia borrerioides 1s quite similar to F. flaveniior. Especially when a large
amount ol usnic acid is produced in the cortex of F. horrerivides. the species may be
confused with the latter. In addition. these two species have soredia and a black lower
surface and produce lecanoric acid in common. However. soalia are mostlly laminal
and orbicular in F. borrerioides. whereas they are mostly marginal and often capitate
in F. fluventior.

The present new species i$ known only from higher elevations in Mexico and Peru.

Specimens examined. Mexico. The same as the type. G. Guzman 19607 (XAL,
TNS!. Peru. Dept. Cuzco: Prov. Quispicanchis, Luisanpampa near Oropesa, rocky
cliff along river. on rocks. alt. ca. 3150 m. H. Kashiwadani 21207 (TNS); Prov.
Anta. Limatambo, elevation about 2500 m. on bark of trees, H. Kashiwadani 21238
(TNS).

Punctelia diffractaica Kurok.. sp. nov.

Species habitu cum Puncrelia punciilla optime congruens. sed differt thallo acidum
diffractaicum continente.

Chemistry. Atranorin and diffractaic acid.

Type. Peru. Dept. Cuzco: Prov. Cuzco. Saylla. pasture beside the road. alt. ca.
3200 m. on calcareous rock. H. Kashiwadani 21194—holotype in TNS.

Thallus foliose, adnate on calcareous rock, greenish grayv. lurning brownish buff in
the herbarium. more or less coriaceous, 8—10 cm (?) in diameter: lobes irregular,
2 —4 mm wide: upper surface roughish. minutely pseudocyphellate. isidiate. isidia
raised from pseudocyphellae or directly from the surface, becoming dorsi-ventral lob-
ules: meculla white: lower surface black. rhizines black. sparse. lessthan 1 mm long.
Thallus 110160 pm thick : upper cortex 12—15 um thick, algal layer continuous, 32
—38 um rhick. medullary layer 39—-95 um thick, lower cortex brownish, 7—12 pm
thick. Only juvenile apothecia (less than 2 mm in diameter) observed.

This species 1s characterized by the presence of isidia usually becoming lobules and
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blatk lower surface and the production of diffractaic acid in the medulla. Even though
the hololype specimen is unfortunately fragmentary and any photograph ol the habit
can not be shown in the present paper. a combination of morphological and chenucal
[eatures is quile unique in the genus and well characterizes the present species.

Chemistry of the present specles is very unique. since diffractaic acid is rather rare
substance even in the Parmeliaceae and has never been reported in the genus Punc-
tetia belore.

The present new species may be confused with P. puncritia (Hale) Krog, since they
have similar isidia or isidial lobules. However. it 1s clearly distinguished from the lat-
ter by the production of diffractaic accid.

Although three juvenile apothecia less than 2 mm in diameter are found in the holo-
type. description of them is not given above. However. it should be noted here that
clavate asci containing eitht colorless ascospores, which were ellipsoid and 5—7 X 10
—12 um in size. were observed.

This new species i1s known only from the type locality in Peru at present.

Punctelia pallescens Kurok., sp. nov. [Fig. 2.

Species habitu cum Puncreliv hvpoleucite optime congruens sed differt thallo atranor-
imum, acidum lecanoricum et materiam incognitam continent.

Chemistry. Atranorin, lecanoric acid and an unknown substance.

Type. Australia. Western Australia: Dumbleyung (o Wagin road. 6 miles west of
Dumbleyung near Nippering siding on trunk of Acacia acuminata. R. Filson 9386—holo-

g, 2. Holotype of Puncrelio pedlescens Kurok, Seale indicates mm.,
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lvpe in TNS.

Thallus adnate on bark ol tree. mineral gray. turning brownish bulfl in the herbar-
wm, 4— 7c¢m in diameter: lobes subirregular. with rotund apices. continuous. 2—
mm wide, upper surface glabrous. lacking soredia and isidia, pseudocyphellate, lami-
nat pseudocvphellae extremely rare, marginal pseudocvphellae indistinet. sparse : me-
dulla white : lower surface pale brown. sparsely to moderately rhizinale. rhizines con-
colorous with the lower surface. simple or fasciculate, 0.7—1.5 mm long. Thallus 210

240 um thick ; upper cortex pale brown, 17— 25 um thick. algal layer continuous,
2845 um thick., medulla 107150 um thick. lower cortex subhyaline, 17—20 um
thick. Apothecia common. adnate. 2— 6 mm in diameter: amphithecium often pscu-
docyphellate: hymenium ca. 80 pm high. asci clavate, 22—25 X 55 -60 um. spores
8. colorless, 79 X 14— 18 pm.

This new species is easily confused with P vpoleucites (Nyl.) Krog. hecause
thev both have a pale lower surface and no asexual propagule and show blood red
color reaction with Cin the medulla. However. P. pallescens contains a large amount of
unidentified substance atong with atranorin and lecanoric acid. The unidentifted sub-
stance vields thick straight needle clusters in GE and shows a little higher Rf value
than lecanoric acid on chromatograms developed by a mixture of hexan + ether + for-
mic acid | 3 : 3 : 1 ). In P. patlescens. 1n addition. laminal pseudocyphellae are ex-
tremely rare. while P. ivpoleucites forms numerous minute pseudocyphellae on the up-
per surlace.

This new species 15 known only from the type locality at present.

Punctelia neutralis (Nyl.) Krog. Nord. J. Bot. 2:291. 1982,

The present species is characterized by the laminal orbicular soralia and the pale
lower surface and the production of fatty acids related to caperatic acid  (Hale 19711
[l has been considered to be endemic 1o South and last Africa (Krog & Swinscow
19771, However. a specimen segregated from Harada 9905 (see below) collected in
Taiwan Is identified with the present species, since it has laminal orbicular soralia and
caperatic acid is demonstrated init. Thus the distribution range of the present species
1s now extended to Talwan in casrern Asia.

Specimen examined. Taiwan. Taichung Hsien: Hoping. en route from Ssuyuan (o
Tochiatum Shan. 2600 m alt.. on bark of pine, H. Harada 9905-b {TNS).

Punctelia subrudecta (Nyl.) Krog. Nord. J. Bot. 2:291. 1982.

The present species is characterized by 1) farinose to granular soredia. 2) pale
hrown lower surface. 3! lecanoric acid as a medullary product. A specimen collected
in Taiwan by Harada included two species, the one (9903-b) segregated from the
specimen was identified with P. newrraldis |see under P newnalisi and the other (9905
-a) was identified with the present species. since it possesses characteristics mentioned
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above.

Punctelia subrudecia is easily confused with P. punctilla {Hale) Krog. When he dis-
cussed on polvmorphism of vegetative propagules of P. punctilia, Adler (1997) clearly
showed the differences of these two species.

The present species has been recorded from Europe. Canary Island. New Zealand.
India. including Indian Ocean (Adler 1997) and North America (Wilhelm & Ladd
1987). This is the first record of the species in Taiwan and the species appears to he
widely but sporadically distributed in subtropical and temperate regions in the world.

Specimen examined. Taiwan. Taichung Hsien: Hoping. en route from Ssuyuan to
Tochiatum Shan, 2600 m. alt.. on bark of pine, H. Harada 9905-a (TNS. CBM).

Punctelia tomentosula Kurok.. sp. nov. Fig. 3.

Haec species Flavopuncielia soredicae valde affinis est. a qua rhizinis densis tenuis-
simisque et pallido-spadiceis facile et thallo acidum usnicum destituto distinguitur.

Type. Peru. Dept. Cuzco: Prov. Paucartambo. around Challabamba. in ‘Ceja de
Selva' zone. alt. 2800 m. on bark of Afnus sp.. H. Kashiwadani 22058—holotype in
TNS.

Thallus foliose. adnate on bark of tree. mineral gray. turning light brown in the
herbarium. 7— 9 c¢m in diameter. lobes subirregular. sometimes imbricate. 2— 6 ¢m
wide . upper surface glabrous and more or less shiny. pseudocyphellae laminal and
marginal, laminal pseudocyphellae minute, mostly orbicular. marginal pseudo-
cypheliae indistinct : soredia laminal and marginal. laminal soredia associated with

Fig. 3. Holotvpe of Puncretia romenrosigte Kurok. Scale indicates mm.
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pseudocyphellae, marginal soredia distinct. often forming capitate soralia: lower sur-
face pale brown. densely rhizinate even near the top of lobes. rhizines fine. subpel-
lucid or pale brown. less than 1 mm long., some rhizines elongate. often reaching
more than 3 mm in length and more or less peliucid. Thallus 115—130 pum thick: up-
per cortex10—13 um thick. algal layer continuous, 33 —37 um thick. medulla 62- G5
um thick. lower cortex colorless, 10— 15 pm thick. Apothecia not seen.

This new species is easily confused with Flavopuncielia soredica. especially when the
specimen is kept for long nme in the herbarium and the color of the thall has changed
into light brown. These two species form marginal and capitate soralia and have a pale
brown lower surface and produce lecanoric acid in the medulla. However. the new
species s clearly distinguished from the latter by dense fine rhizines looking like
tomenta and by the lack ol usnic acid. This species is classified under the genus Pune-
telier. since a trace amount of atranorin was demonstrated mainly by TLC and HPLC
in the type.

The present species may be also confused with P. perreticulara (Risinen? G. Wilh.
& Ladd or £. subrudecta. because these species are sorediate and have a pale brown
lower surface in common. However, it 1s clearly separated from the latier two by
having unique tomenta-like short dense rhizines.

This species is known only from the type locality in Peru at present.

[ express my sincere thanks to Prof. Dr. Gastén Guzman of the Instituto de Ecolo-
gia. Instituto Nacional de Investigaciones sobre Recursos Bioticos, Xalapa. Veracruz.
Mexico and Dr. Hiroshi Harada of the Natural History Museum and Institute. Chiba,
Japan who placed their interesting specimens of Flavopuncrelia and Puncrelia at my
disposal.
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New Locality and Chromosome Number of Scutellaria
guilielmii A. Gray (Lamiaceae). an Endangered Plant

Toshiakl Shiucht & Tadashi Kanemoto

Botanic Gardens of Toyama,
12 Kamikutsuwada, Fuchu-machi. Nei-gun, Tovama 439-2713, Japan

Abstract . Scwellaria guiliefmii A, Gray Lamiaceae). an endangered plant. was
newly found in eastern side of Noto Peninsula. which 18 the northern-
most locality of the species. [t has been recorded from south-castern China, in-
cluding Taiwan. and along the Pacific coast of Japan Archipelagos (Ryukyu [slands.
Kyvushu, Shikoku and Honshu). Thus it can be considered to be disjuncrively distrib-
uted in Noto Peninsula on the Japan Sea side. It has been known that Halophila ivalis
shows sinilar disjunctive distribution. The choromosome number of Scuteliuria
guiliehnii A, Gray s 2n=28. which has never been reported beforein Japanese spe-
cies ol Scurellaria.

Key words: chromasome number. endangered plant. Noto Peninsula. Scwellaria
wiilielnii
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Seed Germination of Prunus zippeliana Miq. (Rosaceae)
Toshivuk! Yamashita

Botanic Gardens of Toyama.
12 Kamikuisuwada. Fuchu-machi, Nei-gun. Tovama 9539-2713. Japan

Abstract: Germination of seeds was obsereved in Prunus Zippeliana Mig.. one of two
evergreen tree species of Prunus in Japan. The seeds were collecred. when Lhe {ruits
had fallen from the tree in next spring after flowering in autumn, and they were cov-
ered with the flesh. Seeds with flesh were decayed and showed low germination ratc
in high temperatures though a few of them germinated. In contrust. seeds without
flesh germinated in shorter period and showed higher germination rate. Thus, hirds
such as Turdus namanni ewnomus Temminck seem to have important role in disper-
sal of seeds of P. zippeliana. since the flesh may be removed by them. Un the other
hand. the seedlings of P. Zippeliana seem to require rather bright condition on the for-
est floor.

Key words: Prunus ippeliana. seed germination. seedling establishment
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Quercus takaoyamensis Makino and Q. sessilifolia Blume
(Fagaceae) at Jourakuji in Fuchu-machi, Toyama Prefecture

Toshivuki Yamashita.l' Yukio Nagai 2! & Toichi Shoji*

I'Botanic Gardends of Toyvama.
42 Kamikutsuwada, Fuchu-machi, Ner-gun. Toyama 939-2713. Japun
2'Public High School of Kosugi.
1520-1 Sanga. Kosugi-machi. Imizu-gun, Toyvama 939-0341, Japan
31352 Ueno. Nyuzen-machi. Shimoniikawa-gun, Toyama 939-0642, Japan

Abstract: The evergreen broad-leaved forest {ca. 0.7ha) at Jourakuji in Toyama
Prefecture is dominated by Quercus saficing Blume and has been considered to helong
to the Aucubo-Quercetum salicinae Sasaki. However. we found that Q. rakaovaimen-
siv Makino is dominated in part ‘ca. 0.1ha} of the forest. Q. rakaovamensis is very
variable in the shape of leaf. the length of petiole etc.. and shows intermediate
forms between Q. sessilifolia Blume and Q. acwra Thunb. 1t is noleworthy that @.
fakaovamensis is also variable in DBH and a number of juvenile seedlings are
found at the forest floor.

Key words: Quercus sessilifolia. Q. rakaoyamensis

B LR T T o R R L B phE S KRBT 77070 fill‘ ThEHbLN,
ILAYE ™5 S0 Y (Quercus salicina Blu- 100RFEIZSEH LA MAE T IT - 7o
me) # ([HIE0. Tha) {1, .:.'5-- 1977) (< —Mar 19490, lha'ﬁixu“’ﬁ A ARLX (2
LoTATHF—~w500H L BHEIZRT mxX20m) Wl iZFF v 780 H L
a24L7: fx BT "'.-E-:ul’l'f"'ﬁ'l HEiziEE s 4L, takaovamensis Makino) #4E 2 HiopAtE
Hi 2k R A ACE IR @Y (29T b T v 2 O IR B EHHB L7
19797 . f’- Sz, BB REREER & e Rl dADINEHTLETHH L (O acuta
WA A4 (EILUE 1084), BIFI614 Thunb.} & ¥ 22X & H ¥ (@ \'m\'ilr'fnh'a
(19864F) (ZIXEN VL 1“1!1'4-14" I Blume! @) R0 2 AR 1R &

BESNTUE, Zi6 OBERSECILH ExiL WHOWME B2 6 TOD U



B -

of 1=
o S

i
:,_.;I_p‘)-,,-_

AMTIE, S22

w1959 K

B Ty

Bull. Bot, Gard.

Varwus forms of leal in Quercus acuiu
tHefmost ) and Q. rekaovamensis.

1.

1983 Ny 1989 . 7%
FEARiL 7

1) .-'_:

Y s Z 3
A APl Bt | % SR TR P L

Regr o
4 a//\..'r_ f}'/ ;L.'..' l’.l

4 -+ =+
- i

S I

1 « ™ o . & x -
e, R

'“:-.a,_ﬂ-ljll,l ] - 3.__11:_

w1 1958 ",'r. P | Fig,

Lz 9z, MERGTMNe

' - A TR, g P R T
AL -"l., T "I)\H 4] ’l‘l”“ 'O T AT "Izl < ,|:.|g_|.'_r” -

AiDTHY L T, EHER

e

o

i R bl N

(890, Tha! 2 d T+ S8 2 mEL

o)
FA
(DBHY

LA s B

@ ;ll.:J _

i R T /1\
Y T2
~lZDBH 28,

S2emTC,

09'90

BemTHh 7. F A2 o234

Tovami No,

trightmost and that ol Q. sessiifolia

IR ko Th - &
IR

F £

LOAEENT
-',":{-.jl\ 37.
S X DBH
DBII

JJ }\ L

Iy ISR Y IEEN

4 em® LA & Wl S kA 5

50cmbL oAk 2 k3 S Lo £ TEHL

4 Xorfiw i L7

o & AN Fe L LR R PR A B 5
He sy 5

7o, MERIZIEEE

L3R (AT

» 737

e

ifETH L & }j',-‘;-.r'.'!.;:; £
< {rpl X LT 9

IR "."- 7L DT

“ AP 2)s SHLF

o5

. = = o = __.' o 5
o s ,'i11~.. frf-_-El-{.':- LTwhiilsd
| = - 7 - L5

o T M bR o HER R ALl A
SR 2 s — L v o= g - P-4 -
b LT :Jm - rﬁ /L-JT'.{.- EIib

-

TidsmaitlTa b
FA I F A LAV, T A, ILFL
M L L i A 2 A eIl ST
Zo PR 1 TR Wl Bl s
CF Rl A EAE £ UL W
1996), VAL © E400m )

.?.: ) (hAiEz 0T
i#OTH S8.

[ R



v d
L

March THHE |l ot

10

No. of trunks

ON]Or\iQ§§§:§

60~70 \\

70~80
80~

] . =]

Q. sessilifolia Q.takaocyamensis Q. acuta

Fig. 7. Size-class distributions of Quercus acuta. Q. sexsilifo-
lie and Q. rakaovomensis in the forest of Jourakuji,

= N 1 21 ey b o Bl R e A 1 = TE = oy e r 3 e Yl g = -
I.I.\ LI FE I_I_‘ i )l‘(.':-‘.':-l.__J.1_7H.-J sl AEAR I 'I_.\.-_. |'|:|.!I 1 R 2 A S YA 1 _‘j_l i

DWWE T TUS (LESSE 1979: 11154 TN AR IR A O 7 22
1980) ZALHOMEEOICITIE, BN 1904) . % B 16 65 o7 b vl T T EE B
WBEELONE Y 25T it b2 (19661 <= RRUFULHAL ik 1997 TRIG I
& G L ILTWEA. THH 20T Ty ’|‘;'|"|||_I_-“I T 72359 L M4l [
AW CHL, T, WRFOMITIEA A Y BESITVAI BTN, FISISEEA L7d

s L NRBEOIED 2 [l F TS B LukZadibid, G- EHEF1971O

R oy { L0 LTI ot Y TN S S BN NPT S |+ e U 8 e E e g e T T N o T o
LI ks, i b 2ho TRES KK AL ENLBMN T v & 88 2 0¥ A
MiETha Luib, SERLIHITIEVT, - LT 2HiidifeahTED, #03HO)
A A7 7 28HI L DBIRMFREE W] S Hetid KM TH D L8 a . LiL,

EE 40 1M1 (7. o Ll - B sowny Jy oy ' - ' v % ek 4 I M - r
~ r"l P l}-l"j--ll :I’I B Ay FFET o EF TN _.'_H ||. 1083 @ I|'+'|i||-.,|_-‘h|l !I}.:'.M,; . ‘__I_'_ i

AL LOMFELE U TUISRIT S T SR H L b A A Y 2R H L bR ST

, e — - Ll
) LA T DA TS T P AT

.
Fh, w7 FHLIID0T, B - ifit oy o R A RN LR R i

1971, JdbFF - #HT (19790 %2 K4 (1989 B GHRIBIIEINRBNTO Y 225857 20

£ f AV 67 25 s [l T L - - P S T e T e oy
IEE LA L ASEM O S dEBL E L Tuvg SR AT D b s, ol g kD



46 Bull. Bot. Gard. Toyama No. 4

DIBAG Y FoihH s, THH L, Y7
PAY 7B M T T o = s pea /R o/ B el

BN E L

5| AR

B W L o R I B TR & (HR) . 1966.
lll;'.:L B.otdity. 408pp. JORMNE, R,

HHOfE . fEEiRe 1971, HARREERARER
B 1% 480pp. MiEkt:, ®EL

A0S SR g i 2 (68 ). 1994, )1 11EL 4
Ao A, 489pp. ANV ER R
Y.

IRESR. 1979, 4 2 [l EARBUEIR S AR
ik A HUY . 262pp.

AEEFERE - B 1979, J5 s B A
& AAMED. 545pp. ‘Iéf'ﬁ.*.r NS

NERFEHE - &) GEE. 1959, BARE T FEO
Bl sz —o+ 58, 14 /I8,

T A BREORMREBCIowT

—. ¥ -f..'ﬁ-"\.‘-ifﬂlx-.-{--l| SEEGE 117 11-42.

R OWGEE). 1977, L o HEd:. 289

‘Er‘i‘ff\‘é iz (&), 1997.

pp. AL,

KBy A&, 1989, 7+ 8. ik - i
W ELPEEER - WAL ) H O
FHEANRT, pp.66-7T8. Lt W
hi.

FoHR SR 1992, dbNEF:CAT B AKE
Poat $A{EAN. 1716pp. £, WU,
ANH gl - RS - EHERE 1083, &I
Witilitnak. 480pp. MR, ELL.
PP Rl Gk, 1735

pp. faiRiEH#FETL, E¥.

SIS, 1979, 55 2 [o] P it A

Fil 4= 7 1"‘ th T 196pp.

——, 1984, [ PABRHEAR G M b e il o 1
HEERES (1), pp. 202-221.
LIBLEL. 1980, &5 2 [o] B AT {5 4o ST 7

b @R G, 204 pp.

bIEIZBIT 515 .’Ek'lﬁ}’ SHISEE B L O
WMEEWMTETEZHRSHYREE TR S
(%), 1996. nﬁlli'ﬂfrﬁf‘ﬁl/ g el
7w 7. 134dpp. DAERRERS, H

L.



vard. Tovama 4 47-58( 19909
'rl:__.!l|l’h T

& T s g1 )
AL REY I I

DA F I OALHE ZDOBAR
rf1 I ]
@I LR T939-2713 B LR 1 B DT 1A 42

Localities of Dendranthema japonicum var. wakasaense,
Past and the Present

Masashi Nakata

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

Abstract : Based on field survey made in 1977, 1978, 1979, 1982 and 1985, the
localities of Dendranthema japonicum var. wakasaense, a threatened plant of Japan,
and the related taxa are listed. The list includes only localitics along the coast ol the
Japan Sea. since those of inland such as around the Lake Biwa. in Gifu Prefecture.
etc. were already reported in the previous paper (Nakamura & Nakata 1981). Chro-
mosome numbers were counted in 410 individuals collected at 67 localities: most
(371) of D. japonicwm var. wakasaense were tetraploid with Z2n=30 or tetraploid-
aneuploid. while 17 of D. japonicum var. japeniciwm from four localities were diploid
with 2Zn=18 and 10 of D. indicum from four localities were tetraploid with 2n=36, as
previously reported for them. However. individuals of pentapleid. pentaploid-
aneuploid. heptaploid. and heptaploid-aneuploid of D. japoricum var. wakasaenase
were found at four localities and they can be considered to be hybrids between
retraploid D. japonicum var. wakasaense and hexaploid garden chrysanthemums(=
D. grandifiorum}. It should be noted here garden chrysanthemums were cultivated
as garden flowers or found as flowers offered to small shrines near by 29 of 59 locali-
ties. The fact may indicate that D. japenicim var. wakasaense has heen threatened
physically as well as genetically invaded by germ plasm of garden chrysanthemum.

Key words : chromosome number, distribution, Dendrantheme japonicum var. wake-
suense, garden chrysanthemum, genefic pollution. threatened plant
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3. Populanons of Deadvantliema juponicum var. wakasaense and garden chrvsan-

themums (= D. grandifforum} cultivated or offered to small shrine. A Age.

Kasumi-cho. Hyvogo Pref.. with cultivation of garden chrysanthemums ar-
row ' (Nov. 21, 19651 B: Matsugasaki, Tsuruga City, Fukui Pref.. with lower
olfering of garden chrvsanthemams larrow ! [Nov. 29, 1998, Arrowheads
show D juponicim var. wakasaense.

No. 4
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Distribution of Monochoria korsakowii Regel & Maack.
‘Pontederiaceae!, a Threatened Plant, in Toyama Prefecture

Toshinari Godo

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

Abstract: The distribution of Menochoria korsakowii Regel & Maack.. a threatened
plant in Japan 1s surveved in Toyama prefecture. This species was observed at ten
out of 15 invesrigated sites in 1998,

Key words: distribution. Monocharia korsakowii threatened plant. Toyama prefecture
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Fig. 1. a) Flowering plant of Monochoria korsakowii Regel & Maack. b Flow-
ering plant of  Monochoria vaginalis (Burm. fil. ' Presl var. planiuginea
Roxb.! Solms-Laub.
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Materials for the Flora of Toyama {3)

Takaaki Oohara

Botanic Gardens of Tovama.
12 Kamikutsuwada. Fuchu-machi. Nei-gun. Tovama 939-2713. Japan

Abstract : Through our recent field surveys. ten taxa are newlv recarded as mem-
bers of the flora of Toyama Prefecture. They are Agrostis scabra. Polvpogon mospe-
liensis., Festwea megalura, Poa acrolewca var. submaoniliformis. Panicum lunuginosus,
Bulbosrelis densa var. capitata. Sagina procumbens, Verbena officinalis.  Phacellanihus
rwbiflovus and Dicdia teres. Some specimens of Poa acralewca var. submoniliformis have
heen reported under a different name. which was erroneously applied to them.
Addidional localities are reported for Scirpus fluviarilis which has been known from
only a few localives in Tovama Prefecture. The present study is hased on specimens
preserved mainly in the herbaria of the Botanic Gardens of Toyama (TYM) and of
the Tovama Science Museum (TOYA /.

Key words: flora. new records. new localities. Tovama. vascular plants
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Fig. 1. Specimen of Agrastis  scabra
collected in  Shinminato City,
Toyvama Prefecture (TYM).
Scale indicates 10cm.
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Fig. 2. Habitaw of two taxa of Polvpogon in
Shinminato Cityv. Tovama Prefecture :
Twao hairly green inflorescences tar-
row] are of P monspeliensis. accompa-
nyving with P. figax with brown inflo-
rescences. White inflorescences in
backyground are Imperata cvlindrica.

(L.} Dest. 1 4 F

p=gifi=
7o Hb Lz AL TR i IZ&0k B34
gL UK 1982a) CL ETILELIZRERE U Ao
TIL A (8 R 19631\, EY L’% e F
1997} M HadkEdid o, BILRATE R EO
b T A ) P fugax Stead. HEE NI HEO)

. =
||'J-.“i|2

o LB R e P A
= 1 70 LR Xy -

ST EE T A

T TR L4 OIS 9]
A AR 3

i & ] fe =2 52 Feuod I“..‘ i
IR N L S Th R i & N
B A (] LA -;ii, “ln] 7> i :
y (B | ¢ CEF LT

(Flg 2 7E, ,||.j fL‘:-_'_ll‘f‘

7 #FE 3 9

BEAERE T a o, 1, 2—F 0T
FEEIZIE i TALE ST VEPL mari-
Hztr.\f;}“’;'.'{.!:":»‘ :
A (Tutin 1980; 30 19870 &%, B diod

o 'r‘-l_-'. I|rI rlll,."r:' ) 41 _'-:3 fLhiid

b dd, 9IS

TELIZH Y THLZ
BHEOE,PI -y TIF, T7UH
T A -"r.:ijl...:l-] SN L:ij': :'_':\ 4 j'_-l"ﬂ; LTw
A (KH 1982a) . Slelefiil B LE [oba
SRAFEOET L L oM THD
LEERTLE, AWML TLARRONE
LEB6OTIEA . i siiifh T a4

{H DT a%m HEMEGETELO

% LB s T WE T, IR

B, 1998. 5. 31 (TYM).
3. FFFXFFEHY  Festuea  mevalura
Nutt. 1 #¥#
WHRCER. AMUTILT 20 A DR
IEHAET A -ERD (Gleason 1952) T, 1
K CIEHEAIZS (BT oL BT VE
K 1941, 1982a). JbEEHE 5T 4 LB
(1983) AS{IIEL, 46 HEL it fF s
AR LA S li'.l.' , -Zdiﬁ\ '1.1,'.,11"}.: v,
PR
F4 (MAK LSHOH' :5'-[»i||':.7¢"-:*1'.'Lk"Z). N
B L 226k LT, BIRUNT G
MR oL FEFFy AT F omywros L.
DEA, MEINE (F& 1988) MWIHEL (5
- /NG 19890 B TRANMRE S TY
L TN TG 5 HNE ocroflora Wall. |
iPHE (B 1997) Tidgddi 1A+ ¥
+Z X F derionensis |AllL ) Aschers. et Gr-
aebn. & KN H LAY, AMAS L P

N TR T

‘F.i; e 'tlt ’-. [l.'|" ] o - .-_"__"-

.;-‘ ] “

/]\'!7.".]_ 1 ~2mm) THiAHL, YT

Evoxizgl L., RfiEEEL . 5
7'1'; H" R EER L 7o g v T e 1] <=k 1
EyECErDV R OMESE T, +¥+-7 4

TOEEP I CEBEERA L Tud, i



7 Bull. Bot, Card.

Fig. 3. Basal part of culm in Poa acrolewca
var.  submoniliformiy - collected  in
Tovama Cily [ TYM). Scale indicates
lcm.
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Fig 1. Intlorescence of Scirpus faviatilis
collected in Shinminato City. Tovama
Prefecture (TY M. Scale indicates 1
cm.
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Fig. 5. A & B: Bulbosevlis barbata collected in Tovama City. « & D
rara collected in Toyama Citv, E & B
Clty, Shizuoka Prefecture. A. C & E:

indicate 2 mm
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[Fig. 7. Specimen ol Phacetlanthns whiflorus
collected  in Kamitairs  Village .
Tovama Prefecture ['TYM?Y.  Scale
indicates 3 ¢m.
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