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Blooming phenology of Paeonia suffruticosa
in the Botanic Gardens of Toyama

Toshiyuki Yamashita

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

Abstract :

Blooming phenology of tree peony Paeonia suffruticosa growing in the

Botanjc Gardens of Toyama, central Japan, was observed from 2001 to 2005. Blooming
periods of tree peony varied between years, and faster blooming observed in 2002 and
2004 would be affected by the high temperatures before or onset of the blooming. The
short period from full bicoming to finishing was influenced by foehn phenomenon with
high temperature and hard wind. In the Botanic Gardens of Toyama, the blooming of
many Chinese tree peony cultivars was in the late April and that of many Japanese tree

peony cultivars was in the early May.

Key words : Paeonia suffruticosa, blooming phenology, foehn phenomenon
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Blooming phenological diagram of six Chinese tree peony cultivars.
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Fig.2.  Blooming phenological diagram of six Japanese tree peony cultivars.
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Open-air cultivation of Carica papaya ‘Kouhi’ (Caricaceace)
in the Botanic Gardens of Toyama

Tadashi Kanemoto®”, Ayumi Tamura”, Saori Anzai® & Michiko Wada®

D Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
* Education Center for Toyama City,
L-1 Sunagota, Fuchu-machi, Toyama 939-2727, Japan

Abstract : Carica papaya (Caricaceae), a tropical fruit plant, was ecxperimentally
cultivated in an open field in the Botanic Gardens of Toyama, Toyama Prefecture, central
Japan, from May 9, 2005 to November 14, 2005. The average sizes of eight plants
increased from 39 1o 177.3 cm in height, from 3.13 to 13.4 cm in basal diameter of the
stem, and from 60 to 21100 g in weight during the cultivation. They flowered from early
June to middle of November, and bore fruits from early August to early October. Each
plant had 18-39 fruits, thus, a total number of the yield was 210, and more than half of
them weighted over 500 g. They were immature as “green papaya”, however good for
use as vegetable. Mo marked damage by diseases and insects was observed.

Key words : Carica papaya, open-air cultivation, Toyama Prefecture
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Farfugium japonicum {(Asteraceae) as a traditional garden plant
in Japan — a historical review and the present cultivars —

Hajime Okuno'

), Masashi Nakata’& Masahiro Mii”

13250-201 Fukaisawa-machi, Naka-ku, Sakai 599-8236, Japan
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3)Laboralory of Plant Cell Technology, Faculty of Horticulture, Chiba University,
648 Matsudo, Chiba 271-8510, Japan

Abstract : Farfugium japonicum (1..) Kitam.,

1s a traditional garden plant in Japan.

(Asteraceae) , Japanese name: Tsuwabuki,

The variants selected from wild populalions of the

species have been cultivated since the Edo period, and at present more than 100 cultivars

are known.
summarized.

Brief horticultural histories of F japonicum and its cullivars were
Based on the philological study and observations on representative 91

cultivars collected from various parts of Japan, horticultural terms which express

morphological characters of these cultivars were revised.

The 91 culnivars of F

japonicum were described by using the revised terms.-

Key words :
garden plant, Tsuwabuki
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Asteraceae, Farfugium japonicum, horticultural cultivar, traditional
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[ 3. [Curlis’s Botanical Magazine 5 5302 ¥
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Note on pileocystidia of Lactarius volemus
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Abstract :
pileocyslidia :

We observed the cap structure of Lactarius volemus. We found three types of
thin cell cyslidia growing from the surface layer (Type 1), slightly thick cell

cystidia growing from the surface layer (Type 2), and thick cell cystidia growing from the
moderate layer (Type 3). The ratios of the three types of cystidia are 62%, 22%,
(67 ,respectively. The thick cell cystidia (Type 3) in pileius of Lactarius volemus is

reported in this paper for the first time.

Key words :
cell pileocystidia
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Effects of ion beam irradiation on survival and mutation induction of
triploid Senno (Lychnis senno Siebold et Zucc.)

Toshinari Godo", Hajime Okuno®, Hiroyuki Saito”, Yutaka Miyazawa™,

Hiromichi Ryuto”, Nobuhisa Fukunish®, Tomoko Abe”

"' Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu, Toyama 939-2713, Japan
3250-201 Fukaisawa-machi, Naka-ku, Sakai 599-8236, Japan
M RIKEN Nishina Center, 2-1 Hirosawa, Wako, Saitama 351-0198, Japan

Abstract: Plantlets of triploid Senno (Lychnis senno Siebold et Zucc.) were irradiated
with '*C ion beams in a dose range of 2.5 to 50 Gy. The frequencies of survived plants
were nol affected by ion beam irradiation on doses 10 and below Gy. However, all the
plantlets died at doses 20 and over Gy. After acclimatization, several mutations such
as variegated leaves, abnormal flower shape and hairless were observed in plants
grown in a glasshouse. The expression of hairless mutation was stable, but not flower
shape and variegated leaves evaluated by the two years of cultivation.

Key words: heavy-ion beam, Lychnis senno, mutant, Senno, triploid

Senno (Lychnis senno Siebold et Zucc.) is a species belonging to Caryophyllaceae ahd
is considered that had been introduced from China to Japan approximately 600 years ago.
It has been fascinated in Japan due to their high ornamental value with large bright crimson
flower. Recently we found that all the Senno plant which remained in Japan was triploid
with 2n=36 (Godo et al. 2000) and has been maintained by only vegetative propagation
methods, such as division and cutting, because viable seed production was inhibited
because of the triploid nature. Therefore, Senno had not been improved by breeding until
today. Recently, many mutations in terms of chlorophyll-deficient leaves of Albina, Xanta,
Chlorina and Striata (Horita ef al. 2002, Miyazaki et al. 2002, Abe ef al. 2005, Watanabe et
al. 2005, Saito et al. 2006), leaf (Miyasaka et al. 2003, Watanabe et al. 2005) as well as
flower (Okamura et a/. 2003, Hara et al. 2003, Saito et al. 2006) shape, flower color
(Okamura er al. 2003, Hara e al. 2003, Suzuki et al. 2005), sterility (Suzuki er al. 2002,
Sugiyama et al. 2005, Saito et al. 2005), dwarf (Honda et a/. 2006) and pericarp color
(Honda et al. 2006) has been induced by heavy-ion beam irradiations in many kind of plant.
Moreover, new cultivar of verbena with noble trait of prolonged flowering period which|is
provided by the sterility of flowes induced by heavy-ion beam irradiation was released to
the commercial market (Suzuki et a/. 2002). Thus, heavy-ion beam irradiation has been
recognized as a new method for mutation breeding. In this study, we report the effects of
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heavy-ion beam irradiation on survival and mutation induction of triploid Senno.

Aseptic plants of Senno strain “MS” (Godo ef al. 2000) maintained on 1/2 M§
(Murashige and Skoog 1962) medium which consisted of half strength MS mineral salts,
full strength MS organic constituents, 20 g/l sucrose and 2 g/l gellan gum (Phytagel; Sigma
Chemical Co., St. Louis, USA) without any plant growth regulators, for more than four
years by transferring every 2 months were used as the material for this study. The pH of all
medium used in this study was adjusted to 5.8 before autoclaving. According to the method
of Godo er af. (2004), for the shoot induction, node segments (ca. 5 mm long) having a pair
of axillary buds, were excised from stems of in vitro plants, and placed on MS medium
containing 30 g/l sucrose, 2.5 g/l gellan gum, and 6-benzylaminopurine (BA) of 10 mg/l in
a 6 cm Petri dishes and were cultured at 25°C under 16 hr light at 40 gmol m™s™. After
one month of culture, they were irradiated with '*C*® ion beams accelerated by the RIKEN
ring cyclotron (Fig. 1) up to 135 MeV/nucleon within a dose range of 2.5 to 50 Gy and

subsequently cultured at 25°C under 16 hr light at 40 umol m=s’

S e |

Fig. I.  RIKEN ring cyclotron used in this study.

After one month of jrradiation, explants inducing shoots were transferred onto fresh
MS medium same composition as shoot induction medium in a glass bottle (500 ml) for
shoot proliferation. After one month of transferring, survival rates on dose 10 and below
Gy of irradiations including no irradiation as control were ca. 85% (Table 1). Although all
explants irrespectively dose of heavy-ion beam irradiations were survived before

transferring, explants irradiated 20 and over Gy of heavy-ion beams died after transplaht
(Table 1). Survived and proliferated shoots were divided individually and transferred ro
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Table 1. Effect of '*C ion beam fresh 1/2 MS medium without any plant growth

irradiations on survival rate of  regulators. Furthermore, they were propagated by
explants of Senno. single-node method (Pierik 1997), then rooled
Dose - Survival rate plantlets were poited in 6 cm diameter pots and
(Gy) (%) kept in the room controlled at 25 C  for
0 87.0 x11.3 acclimatization for ca. one month. Although
2.5 85.4 9.1 several plants died during acclimatization, 393,
5 945 +4.9 1441, 449, and 445 plants irradiated at 2.5, 5, 7.5

7.5 85.8 and 10 Gy, respectively obtained.
10 84.5 £14.5 Several mutations, such as variegated leaves
gg g (Figs. 2a, b), abnormal flower shape (Fig. 2c) and

hairless (Figs. 2d, e), were observed in plants

grown in a glasshouse (Table 2). However, flower
color mutations such as white or pink were not observed in the present examination.
Flower-color or -shape mutants were isolated in verbena, petunia and dahlia at doses 1p 5
to 10 Gy. It might be that there is the tendency to mutate among genotype. In the next
growing season, expression of hairless was stable, though flower shape mutated plants
produced normal flower and almost of plants selected with variegated leaves produced a
few variegated leaves. Plasticity of expression of mutated characters was also reported on
abnormally shaped leaves of Japanese pear (Osawa et al. 2005). 1t might be difficult for fhe
fixation of these mutations on Senno because triploid plants could rarely produce progepy.
However, Miyazaki er al. (2002) selected un-chimerical variegated leaves petunia using
combination of heavy-ion beam irradiation followed by the selection among many shopts
regenerated from explants of variegated leaves in vitro. On the contrary, shoot regeneratjon
from leaf segments of Senno has not yet been successful. Therefore it is necessary to
establish useful shoot regeneration system from leaves of triploid Senno for the efficient
1solation of mutants.

Table 2. Effect of ">C ion beam on mutation induction in Senno.

I‘_Jo. o.f No. of plants wirh No. of plants with No. of plants
Dose acclimatized variegated leaf (%) flower that shape without hair (%)
plants changed (%)
0 86 0 (0%) 0 (0%) 0 (0%)
2.5 393 2 (0.5%) 0 (0%) 2 (0.5%)
5 1441 21 (1.5%) 1 (0.1%) 0 (0%)
7.5 449 7 (1.6%) 0 (0%) 0 (0%)

10 445 5 (1.1%) S (L.1%) 1 (0.2%)
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Fig. 2. Mutations of Senno irradiated with °C ion beams. a) Variegated leaves
in a plant that had been irradiated with 5 Gy. Bar indicates 1 cm. b)
Variegated leaves in a plant that had been irradiated with 10 Gy. Bar indicates
I ¢m. ¢) Flower shape mutation (left: original Hower, right: abnormal flower
irradiated with 5 Gy). Bar indicates 2 cm. d) Hairless mutant (arrow). ¢)
Hairless mutation (left: original plant, right: mutation irradiated with 10 Gy).
Bar indicates lem
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Notes on the habitats of the four Iridaceous species in Yunnan Province,
China, which are distributed in both China and Japan
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Abstract : Habitat conditions of the four species of the Iridaceae, [lris laevigata, I
Japonica, I tectorun and Belamcanda chinensis, were observed in Yunnan Province,
China. Iris laevigata occurred only in Beihai Moor, Tengchong, Baoshan Disl. /[ris
japonica was observed in Yangbi, Dali City, and Hetoucun, Jinping, Honghe Disl. as in
cultivation being transplanted from neighboring mounrtains. fris tectorum were observed
in Yangbi, Dali City, and Baishahuguosi, Lijiang City as in cultivation or naturalized. In
Yangbi, /. japonica ard [ tectorum grew on the same riverside slope, however, the two
species shared habitats. Belamcanda chinensis grew on rocky mountain slopes in two
localities in Wenshan Dist. Belamcanda chinensis was also observed in Hetoucun, Jinping,
Honghe Dist. as in cultivation for private medicinal use. The vertical sections of
vegetation and species compositions of the observed sites of the four species were
described. All the four species, which are common to Japan, showed the same habitat
conditions as in Japan.

Key words : Belamcanda chinensis, habitat condition, Iris japonica, I. laevigata, I
tectorum, medicinal use, naturalized

FADY ¥ AF Iridaceae DM TILT v A 72 E ORI RE7T EARMEMIEEZNTL

% Iris DK 758, b3 7 FIE Belamcanda
VRSBt EL. F2 377k pseudacorus. =

7Y F 23 7 Sisyrinchium atanticum R L

1 FINY [ tectorum “2t 7 7 & Crocus, 7
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F4E). A 1 [ japonica Thunb. CES: @ ]
AE) . T FINY [ tectorum Maxim, (PLElE
IEIE) O F v Alg 3 il b A7 Belamcanda
chinensis (L) DC. ("H[EH#E  HT) 25,
HATIEA F/ v idifliim e L TEEEZNS
TN T A Eldanms, v H
AN S VIO FTHEL (BT
1982), LIZLIEESLTEET S LL.
FAD L+ HIIANHEEIZEATNWS I ER
3 EETIEEAEN FAVESTRW:D, 1F
INY ERERIZ T ORI D SR L 7o i
MTHHEEZSNTNS (HHES 1989).
F-, AAF /il g, XYY

T L=, AN — AFR—UTITaHL.

BATIEItBE» AINETIE<HETS
(KH 1983). AARTIIAE G TH DD
I3 O TR O [ L DR K 0 A8 vk
L L ThS-oiiciiln icfEEEnTnh
% (BRBET B AR )% 20000, B
F 2 HFE T AOEIMNY A SPUE, S &h
fel, WfiE, o 20)—, WM. 1> RiZhfml
(RH 1983), BUEH & L THSmNI kR =
NHTEHB0, WA ZbedoF, F
bATF. ST ATE L ENHD (T
1982) 0 S5 DHEEDBRAEN T v H &
A FINYBIUENTEGTIO D05y

No. 12

NG, BEFTFOT Y AFOD 4 FUTDNTI)

OO A EFI L. (R OIHERS
m&%étm,WQThf”iHMMmtﬁ
i e DA

BIRRAE

A HhOEE (L. EEAREYINITERR DR

FEEDOIE T N TNAEAREFLNDIZ IR,

LIFORETHARMEE KL /=,
9 B 2~0f EmEHIbdEE (FRil—XEE—H
L—FRBERD)
SRR ANy, e ATFINY
9H 120 EBAMN (L)
MEMRME . A TF
9B 16~2 B EmEEKEGE CUl—rhk—
REERDE— & -1 7>—EK)
AARRE . EATFE, v i AFNY
TNEFNORO MRS N B TOETHIA
LD AL Braun-Branquet (1964) Dff i
AT o TITVAREHLAR & b A I 1] % 2% Fill
Tl EED, L pH RSB RN RO
ltwin pH B212) ZHWTHN. E£HFHHEZ
ENBEACTEpH R E 4 Table 1 IZE &8
7. EJ-.
IZDOWTHEEmRD MR LTz,
AR E LTV AR 4 HIZ DWW TR

Table |.  Localities of the four species of the Iridaceae surveyed in Yunnan Province, China.
Species Locality Alltilude Soil pH Condition

Iris lnevigata

Beihai Moor, Tengchong, Baoshan Dist, {{%0LL1< 4% iy |t afg ) * 1730m 5.6 wild
1. japonica and I, tectorum

Yangbi. Dali Dist. (K T i) « 1840m 7.3 naturalized?
L japonica

Hetoucun, Jinping, Henghe Dist. (£ 1] 2 3] =k) 1710m cultivated
I tectorum

Baishahuguosi, Lijiang City Ui L7 17047 [E ) 2700m naturalized
Belamcanda chinensis

Fadouxinzhai, Xichou, Wenshan Dist. { 3111{% i"iEﬁ_’.'.':‘l‘.'hér{'ﬂ * 1520m 7.1 wild

anommoMmmmmfIMEixﬁ 1550m 7.4 wild

Hetoucun, Jinping, Honghe Dist. (#[ ][ G 4] J\) 1390m cullivated

* correspond to the localities those presented in Tables 2, 3 and 4, and Figs. 1,2 and 3.

HBEOENZERTL EORIAE N
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FTE A O ER AT (KUND) 12Uk &
HEWMOTHEESINSEAB LU Goldblat

(1981, 1984, 1985, 1988) . Goldblatt & johnson

(1990, 1991, 1994, 1996, 1998, 2003) (=L 1) ifi
Do R &Y Appendix tIatl
ll“U.Jn‘}'Fu"ii SRS AR LTy
i, BRI T _'|f4 L TEBAKIEIN T
WL - FRERGEL TS A, IEL 7B
AP L T S B ER AR (TYM) W
L Tty&,
1. AFVINF  lris lacvigawa Fisch.  (Table 2,
Fig. 1, Plate I-A, B)
AFINF G EEEOILG AL, fRilih

RV CTHEM

------

KR ph oAbl 5 B E

HENTWA, el KBRS 78 ke 5
LI TWT, EEAEOESMEICE Y EF

o BT R S NG EL LI 2 ACE LTt
HOREIEDHT D, AFYNFITERD

o N ]
R DFBICIL EHFNHREEN-. 2 &
rCRIA 2T, BIFTAIZ & S 17 R

(Z X Leersia hexandra (- FF}) .
plantogo-aquatica (A5 HFL) . Impatiens sp.

(T30 TF) . Lobeéria hybrida (F% 3
TED EMM o . W OEREEDKD pH &
Gt U722 22 pHS.6 T, P 5 (2006) 12

Alisma

& O HE S 4172 38D pH6.6 £ 0 HEED (A

Table 2. Species composition of fris laevi
gota community at Beihai, Tengchong .

Plot 1 Plot 2
Square (m) 10X10  10%10
Herb layer
Hight (m) 0.65 0.7
Cover (%) 20 90
Iris laevigata 33 33
Leersia hexandra 33 4.4
Alisma planiogo-aquatica [.1 -
Impatiense sp. 1.1 +
Arundineila sp. : +
Bupleurum sp. + -
Cyperus flaccidus + :
Eleocharis dulcis + +
Eleocharis sp. . +
Eragrosiis unioloides + .
Eriocaulon decemflorum + .
Euphorbia humifusa + +
Euphorbia peplas + +
Euphorbiz sp. . +
Lipocarpha microcephala + -
Lobelia hybrida + +
Monochoria vaginalis + +
Najas minor . +
Nymphaea tetragona - +
Polygonum chinense + -
Poramogeton distincius - +
Ryhnchospora rubra +
Sacciolepis indica +
Scirpus astaticus +
Scirpus triqueter +

2. % H  Irisjaponica Thunb. (Table 3, Fig. 2,
Piate I-C, F)
HASQEIZSMT 28T, ZREE T
PR, BRI Ao /-, EiE kA
TiEAICBEIRETEFTF T 20 &ML, T
ZCHE Sm iZ EDFNROIZEKEHIRT 45

A% L7, 72D T I 2 DR Juglans sigitlata DIREEE S
N, T ORGP - 72 EHEN %

Is il Lh Is 1 Lh Ap I 7
Fig. 1. Vegetation profile of Iris laevigata population, the plot 1 at Beihai, Tengchong.

Abbreviations: 11, Iris laevigata; Lh, Leersia hexandra; Ap, Alisma plantogo-aquatica; s,
Impatiense sp.: Loh, Lobelia hybrida; H, herb layer.
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DRI FENTESY, HDi5

ki &

e R
f fm - S S VI G |

EoHE N TH - 1=,

3.1 F/INY Ivis tectorum Maxim.  (Table 3,
Fig. 3, Plate I-C, D, E)

1 F/vyddbpEiizaml,. QE&TR
DY A% B VAN AR QUL £ fk.dhlﬂf SiEAL
it EFEASNTVWS, HEEINTEOX
J'.ﬂm:-\m Clov A&EMINZHET 20 %1
e -k I Lid D+ HIZamTE80
TH 5. Tf”‘/\J. W IHIE A AL B R,

ANE ] S EOFEH B RS B K D 7Eh
Mo 1989), RO NiZfil->/m&2 A, ¥
HEMHULKIEDBEHET 2700 LDTH
- FE Dy HEEMRICRFEEDITZE
FE 1 DOBHERETEYT, E<IZFEDA4LE
EIRAEZEMTVWE LI THSE, ThoDZ
51 F f\J%A/Uh__wﬂjff5A£
b oEiENEN S,
L B R T O+ TR v 10m
FEALRE S IZEF LT, ElOEED

(_'_fJ

PERIZEB T FNVEREL TR EZAND
N, ZZTHLABMBEATHLD, 1IN
HEME OB CIEEM 2 TSN T3

D LT LERM T,
4. FTF  Belamcanda chinensis (L) DC.
{Table 4, Fig. 4, Plate I1)

FEAGCIRD & - - BHTTAN DL T O
TEADFORHRHMEE L, 8IS 3m 1L

O UCRMOWT, WO 3 7 EHm IR G
TR L Tz, 3 TFITREEZEH
FLTE<HHI SN AT, ALDEATHR
DULHLEHLTLED S LV, ZOHBNT
litﬂ‘?%uﬁ:urdﬁ{mdf‘*’d— MNZE AR

FIZX>THAZHDEEZ S5,
AR S BN TEFOF D
M E o T, WIS O RE PRI RS
HMTEATFEHEL TWHDER

IFESHE

R ol

Fig. 3. Vegetation profilc of Belamcanda
chinensis, the plot 2 at Fadouxinzhai,
Xichou. Filled masses indicate oulcrops
of limestone. Abbreviations: Rk, Rosa
banksiae; Lo, Lindera ommunis; 5d,
Schizachyrium delavayi: Cf, Cotoneaster
franchetii; Op, Oxyspora paniculata; Na,
Nephrolepis auricufata; Cd, Cyclosorus
dentaius; Hf, Holboellia fargesii; Bc,
Belameanda chinensis; T2, subtree layer;
S. shrub laver; H, herb Jayer.

MGz, FOMENE AT Lz 2L
ZHE, TOMLEEE l"\L/t:n VA il
MEAED N DH O =2 LT 543
i T (Plate I-A) . R RS N7z
KA THIRIEE Y, Lidbidarad
> Cunninghamia lanceolata HEM =41, |
TEODRYNOME L THHENZED
AHEL, ZOMETIEAE T SEEIL 3
AL MBI TE M o7z, EFE AR
ﬁm%k@bbﬂf@ WINH AU FIR
IDIDEAKAEOENT ARG L .
Hm 263 3 7 DPREA A Z D SR T dH - 7L
[Gl TN Lindera communis (7 A J FFH,
Schizachyrium delavayi (1 7 ).
pinceana (7 1138 Nephrolepis auriculata
(YW FED . hnperata eyvlindrica (41 )
MEMRE S, EATXERELTHDY
ZELICE IS, WO TN E ST
HRZEERELTHAT2E0 o0,
N2 BN THARRE OIS LT

Luculit



i 728 kT

87

Bull.

Wo> CTLEE
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Table 4. Specics composition of Belamcanda

clinensts
Xichou.

commuiity

at

Fadouxinzhai,

Plot 1 Flov 2

Sguare {|:||_

5X5 5X5

Sul

wree layer

Hight (in}

Caver (%)

Cunninghamia lanceolala
Risa banksiae

Shrub layer

Hight (m)
Cover ()

Lindern ommunis
Schizachyrium delavayi
Luculia pinceana
Cotoncaster francheiii
Hollwellia fargesii
Oxvspora paniculata
Antiaris styracifolius
Ficus tikoua
Helwingia japanica
Lonicerae japonica
Pyracantha fortuneana

D
(=]

2.1

Herb laver

Hig

tht (m)

Cover (%)

Nephrolepis auriculata
Schizachyrium delavayi
Cyclosorus dentatus
Imperata cylindrica
Derchemia yunnanensis
Lindera ommunis
Artemisia codenocephala
Centella asiatica
Eisholezia sp.

Pyracanthe foriuncana
Aechmanthera romemosa
Anaphalis contoria
Antiaris styracifolius
Betamcanda chinensss
fidens pilosa

Buplevnim renue
Chassalts curviflora
Convza bllinii

Cvnodon arcuatus
Cyrtomtum hemionits
Dendrobenthamia capitala
Dispurum canfoniense
Echinochloa indico
Elatysiema acuminarunr

Galium asperifolium var sikkonense

Heleropogon contortus
Hyperium japonium
Justicia proumbens
Lepisorus murosphacrus
Lophatherum gragife
Oenanthe benghalensis
FPunellia ternata

Rubus obcordotus
Sinarundinaria nitida
Sinilux sp.
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Appendix

1. AFYINY  Iris laevigata Fisch.

Fo Hai (ibdF) al 1536m, May
C.W.Wang KUN 0310174

Chromosome number: 2n=28, 32, 34

1936,

2. v H s japonica Thunb.
BErpUL S ACE B IE LL alt. 2800m, May 20,

MAEOT T AR 53

S KUN 0310139; IRSEEEIL oY
1940, [ /% MHE KUN

1964, B 4
Ell alt. 1200m, Jan. 13,
0310138; & I A F w26 alt. 1900m,
Dec. 12, 1938, & #23C KUN 0310136; ikil
i fE A2 B, Apr. 27, 1929, % {14 KUN
0310135; BEAWL -[XEW (2% alt. 1500m,
Mar. 26, 1954, E b - KUN 0310133,
0310134; ZERLIELNETRE 1972, Ut fFfE KUN
0310142

Chromosome number: 2n=28, 31, 32, 33, 34,
35, 36,54, 55

3. A FINY is tectorum Maxim.
USRI L alt 1780m, Apr. 14,
1991, MEEIL & %40% KUN 0310344; {41 £
T4 alt. 2200m, Jul. 2, 1981, HrlX KUN
0310338, 0310339; B{ENEEAREL 1 alt. 2000m,
May 1, 1974, R HiHERAAL KUN 0310345;
Jing-Dong, Bing-Buh alt. 2200m, Jun. 9, 1940,
MK Li KUNO0310332; #EPUNE (Wei-si Hsien‘)
alt. 3000m June 1935, L #iE KUN 0310331,

0310330, lejang Lasch.ba, May s, 1930,
R.C.Ching KUN  0310329;  Jing-dong,

Shan-luh-shan alt. 1600m, Mar. 4, 1946, M.K Li
KUN 0310317, Humgpoh alt. 2600m, Nov.1f,
1937, TT.Yu KUN 0310327
Hwang-jin-in alt. 1600 — 1800m, Nov. 12, 1947,
K.M.Feng KUN 0310318, 0310325; SE
Chungtien, Anangu, May 22, 1939, K.M.Feng
KUN 0310324; ZACRERE DY al. 3000m, May
27,1937, T.T.Yu KUN 0310323; ML I Yy al.
2300m, Apr. 11, 1937, TT.Yu KUN 0310322; i
L34, May 28, 1939, # #3 KUN 0310320;
Y. Teishsi, Tse-jao alt. 2800m May 11, 1937,
TT.Yu KUN 0310319, SBSRE IS H 4 al.
2085m, Jul. 4, 1993, & # . 1 KUN
0310340; Sk LTSI al. 2000m, May
2, 1981, s.n. KUN 0310341, 0310342
Chromosome number: 2n=28, 32, 36

Mar-li-po,
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4. EATIF  Belomcanda chinensis (L) DC.
Si-chour-hsien, Faa-doou alt. 1400 — 1450m,
Sep. 18, 1947, KMFeng KUN 0229832,
0229835; JiT%&(Li-Kiang Hsien) alt. 2500m,
June 1935, F M KUN 0229833; Y. Yan
Shan Hsien, Bar-garh all. 1100m, Nov. L7, 1939,
|- FJE KUN 0229834; Shunning, Hila alt.
1600m, Sep. 8, 1938, T.T.Yu KUN 0229837; #f
VY NE e ifT i S EL, Nov. 3, 1940, s.n. KUN
0229838; sCEHw L all. 330m, Nov. 12, 1973,
[ KUN 0020493, 0229839; 4y hild I
L alt. 2030m, Jul. 16, 1965, = {Ffe KUN
0229840; & all. 1150m, Aug. 29, 1955, KUN
022984 1; TVl iZ L1 all. 1600 — 1700m,
Oct. 2, 1958, uX 4L KUN 0229843, 0229847;
L all 1500m, Sep. 24, 1933, # il
KUN 0229844; {HLUIEL /AL alt. 1100m.  Nowv.

Na. 12

17,1939, I M KUN 0229845, Hgil % ki
°F all. 2500m, Sep. 4, 1955, 5 [Elf KUN
0229820; Shang-pa Hsien ail. 1500m, Sep. 24,
1933, H.T.Tsai KUN 0229848; 3 Ak 4 A0
i alt. 550m, Sep. 22, 1959, s.n. KUN 0229821,
0229849; HMIRES alt 2100m, Aug. 4, 1963,
T KUN 0229825, 0229850; B HUE (Che-li
Hsien) alt. 1000m, Aug. 1936, T M KUN
0229818; BLLL/NEEZE all. 1200m, Ot 22,
1939, 1 M KUN 0229819; 4 ZAR Y/
NEES | 3H, Dec. 29, 1959, & JEfFE KUN
0229822; ENIEFFHREFLL Jul. 22, 1924,
£ 25 KUN 0229829, 0229830; HEPY 2 22
all. 2000 — 2200m, Jun. 24, 1940, s.n. KUN
0229831
Chromosome number: 2n=28, 30, 32
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Plate [. Three species of fris observed in the field surveys in Yunnan Province. A & B, Habitat of

Iris laevigata at Beihai, Tengchong. C & D, Habitat of /. japonica and I. tectorum at Yangbi, Dali.
E, Iris tectorum naturalized at Baishahuguosi, Lijiang. F, Iris japonica cultivated in a farm al

Hetoucun, Jinping.
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Plate Il. Belamcanda chinensis observed in the field surveys in Yunnan Province. A & B,
Habilat ai Fadouxinzhai, Xichou. C, Long stem of B. chinensis cultivated in a farm at

Hetoucun, Jinping.
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Materials for the Flora of Toyama (11)

Takaaki Oohara' , Survey group for the flora of Togzama
The friends of the Botanic Gardens of Toyama
Masashi Nakata” & Shigeo Mizukami®

" Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
7 188 Nobusue, Nanto City, Toyama 939-1851, Japan

Abstract : Through our recent field and herbarium surveys, 10 taxa are newly recorded as
members of the flora of Toyama Prefecture. They are Eremochloa ophiuroides, Juglans
mandshurica var. cordiformis, Ranunculus muricatus, Diplotaxis tenuifolia, Cakile
edentula, Sedum japonicum subsp. orvzifolium var. pumilum, Lespedeza davidii, Anoda
cristata, Viola brevistipulata var. kishidae and Lysimachia xpilophora. Additional
localities in Toyama Prefecture are reporied for Seirpus nipponicus, Ceratophylium
demersum and Bupleurum longiradiaium var. breviradiarum, which have been known
from only a few localities. Current survival is reported for Salomonia oblongifolia, whose
growth has not been recognized very much ip Toyama Prefecture, though it was collected
in 22 year$ ago. All specimens cited in this paper -are preserved in the herbarium of
Botanic Gardens of Toyama (TYM), the herbarium of Toyama Science Museum (TOYA)
or the herbarium of Medical Herb Garden, Faculty of Pharmaceutical Sciences,
University of Toyama.
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INETELRAIZHSNT WM BfonNThWandnThsd, 0360k
e, BIURATIEENRESELMHSNT I/ FYER/RY L Ranunculus muricatup
Wish o 7D F & 2006 FEOBENHR L WA TFFERTY R japonicus Thunlf.
EBLOCEAMEI L VMR L ZOTHRET  var ibukiensis Tamura &, 4794 b I A
s Sedum  japonicum Siebold ex Miq. subsp,

Sl eIk & L THE T 5 10 %1 onyzifolium (Makino) H. Ohba var. pumilun (H,
L, WINBHEILRBICHITSEFHOMERN  Ohba) H. Ohba 13 A /723274 Sedu

U ety CREAY 1983) 7R EDXTRKIZ  japonicum Siebold ex Miq. subsp. japonicum &



58 Buil. Bot. Gard, Tovama

A RAX b7 /A Lysimachia  pilophora
(Honda) Honda LX< b7 /4 L. fortunei

Maxim. &5 XA D b F /A L. clethroides

Duby & 71T all NIRRT '.-'-.‘m'rlf{'-‘t
AL L R (TOYA) (2 H USRS
—le\f:o

—Ji WURMMES TS L THETS 4
SHHRT. I ETEUSWNTOM R EE
BTN LARAISIITWWEN 72D
DTHH, 0D E, XVE Ceratophyllum
demersum L. 13 TEILEOMEROEZ1DH
LYETML v FT =Ty 7 EREN(E
LUV A R B AR T 2R 2002) THEBEIR
Fli (CE). A Scirpus nipponicus Makino #
SR Z Y 1 0 Bupleurum longiradiatum
Turcz. var. breviradiatum F. Schmidt VX[RIET
AR (V) LERTHEHDTH D, zt;;-fﬂ
Az KD LR s e F A HEE T
T TEL, K, BT 2B /*JL'/
Salomonia oblongifolia DC. +3.22 F-RIZH 7K
T OSNIEADRH INEFOEFFIRIEEAE
HoNTWENSTZBbDTH DA, Sl 4k
OIREM EFM BN RBET 2 & EMal
72,

Feds, A TIIAIL 24T, BIUEF
A llER A E (TYM) . BTl et
7 — kR AR (TOYA) 33 & UV L A F 3845 SRR
o B TRAT ) EIES A (IR S T W1 5,

1. BLRIECER DR
I-1. Fv iR/ v RA  Eremochloa ophiu-
roides (Munro) Hack. -7 7$4

LU R R B A O ST S (LR
WSS S 08) 25 LLoo e i HAs, ds ik
U OD TR T 79 2 feaf i pE & U7z B
NOZEZWTHETEELL., EREERL-
(Fig. ). ARSI T 57 4 oLl §Flsi
Ohi b T, PN, fiER)t, s,
TeMmilf, G ltsh, JEVLESRN B d A o T
WA 28 ONEE 2003) . I UIELOD I [V HiL g T 13 R
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(EO & AMERRNWES THA. ELEf
duiiAy B AN E LR bt v —IT
WABEEE SN EAINEENTEST
A FHOEAPIZH UL T B TERE X
NIEAFERIESNAREEALTENTY
Tiinolz,

AEHMELA - @l ERA 100m, &
Hlj, 2006.10.8 (TYMIS5787).
1-2. EAZ L2
Maxim. var. cordiformis (Makino) Kitam.
H

FI T AR

Juglans mandshuricd

ol

VA B O A i

DTRENVEFEREL. AT ERL .
SEE SN0, ZREMERICHLIESH

BHA LI Z Juglans mandshurica Maxim, var.
sachalinensis (Miyabe et Kudo) Kitam. &R
LI O TIRAREA NN 2R, £
i T DETES 3em A& NRIT

ZMild FHEbis | AORTED & L LM
YW THD I Exmall (Fig. 2) . &S
RE L7z, AoHHIREOAPHONS S
SNBH I ENE LRI 1983, LG 1989,
Ohba 2006). dbAT - #1H (1992) (SR EFULEHIR
BT AT BONZH - THAEG
AN ERELTWB I EFWLEL
T, HoRESPHLELEZbOES, B4

DHDELEAONDELTHI S ZRIT TN
BHe FD—5H T, &INGEERCERT 1961) .
b A B L ORI A (e 1991 12434
FTHEBRRNTWNDBNERSH DG, 5 UL CH
TRt O 1970) 7 o I UL (&5 (6 13 M
20000 125 5 WIS ORI MR I3 A 5 HilE &
O ETFThas086D, HTHOL
(1970) 13 THIEKSZH b Tz, A
RiZi3 bado 28480551 4l
TinD, &R0 [ sk diﬁa@ﬂ%(ﬁlﬂlli
1997) . FiS U (L% 1991 . fid JE 1R ()
2003) (IZcir A B 2. SMEIR TH Do 72

THMIMDIZ A FMMB LN, bl s

B3 A7) idBiE I N T, E ik,
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BmFF a7 A MO KR (R
G zEd BN e ki &= At
Wedn A A0 RIKF QNI LRI &
AN TIRY LI T H R HBEOEF %
ML THWBHEDIETHBNM, ITNS5DY
7 d Liiisid 3gida <, ehissid
EAIICW, ZOED I EEERTNE
FRBEIZBTEE ATV LHERTH S lHE
gL &N NS, ELR P REYE S
gFlhHEE bt 7 —DEARRIII AT A
BEEmE SN BAEOERIZNE N TN
mipots, IS OEREISERLENED
FZVI I EMHE S NAERISRIGEE N
TWZA, FOREIERDEFE TG
T EAYHIMBEEL TWA R[N H D,
BNTORIRRIZ DN TS LR OBELH LA
STHEHABITH DA, iR Nom O
DA THEFIZPIBE L 27N I OKE
RS> T, FOES—1 2 FOBETE A
T OEENERENZZEME. 0
DN DEAKIBTH D PRI HEFL T
WARIREM D E W,

AEAUEA - B R ILEIFEEE 180m,
KEEER, 2006.11.5 (TYM15788).

1-3. b2/ FYRSKRY L Ranunculus
muricarus L. F >R 5F

2001 FEENSK LA R ERICAIE Y
HKEOBERT TEF ZHRL TN,
2006 FIZFEUEA (Fig. 3) 2R L DT
ZIZHET 5. £FMHEIAEMFT. AA
JHNEEZ, BEAF ROV ENELT
HIKEOHEEHD TH o722, SEFEA LR
ELDAMEBOREM THRKDREDE
FRTCABZMERL 2. SRS DIEE
EEETHD ., FEIRROBENSHD Z
& (Fig. 3B) =R L., AfEEELRE. Zi1
S5OEFMITNWTNHIHEMA TH D &m
5. R EITEAL TEAL TR
MEZoND, XEZI—Ov/N BT727
REDORCEY T, EA TN S TN

mLRZoOSHEE (D 59

EEAMSITHED (FIM 2003) . @i oalr
MU T 5 A NI H S (H I 1983,
N 1987) o LR AR b e AR T
e bt 7 — I3 & e Szt
NEDOEAIIGE SN THAM -5 &l
MRlE bt 7 =S N TN A1 73
F 2RI R. japonicus Thunb. var. ibukiensis
Tamura &EIE S N7EEARPITIE AR & 60
N DT PEDEEA (TOYAS9285) A& %
T/,

FEMEE A ; DRl i AR KS 45m, KHE A,
1997.4.11 (TOYAS59285) ; MW {5 A 100m,
K _E Ak, 2006.5.29 (TYM15789).

1-4. ARDHAS L Diploaxis tenuifolia (L)
DC. 77 ZFF

R B ORI A E WOtz
METAFEEHD D 7)) — ORI T
AHEZERL, BEEEERLEZ(Fg 4. 5
LicskZAal3anyFAs Erucasujn
gallicum (Willd,) O. E. Schulz (205708,
SEGESI-HDEECIETNERTH S
& (Fig. 4B) . 2fKIZRH ORI H 5 Z &,
FRTEE & HIZEEN 2 IR L TRENEE
NTEL I EFHRL, KFERELRE, &
fixa—oy/N, k7700, A7 OTEE
OR(CEYT. ERTIREMNIZEERT ST
THED (PH 2003). BILB DT EMEE T 6 f
BFIR (FrBE 1997). FBIR (RIR 1989) IZA0E
ﬁb%uEMﬁWQEM@@EMWﬂiiﬁ
Ty — ORI AR S FE E N8
HIEENTEST, 775 FROEARDIIC
LABOEEENAIRNEFEATS TN TR
o7z,

EAEER - BT 7m, FT AL,
2006.9.22 (TYM15790) .

-5, AZNNYY A Cakile edentula
(Bigel.) Hook. 77 Z+#

WEYRER2E 0= MBI EHKH L E SO
ENEFA OO TER ZHEL. ExE
RS L7 (Fig. 5) . EEAERIF (213 F /- B7E
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DRETH O, WFORKORERZERET
IR loit, 2RNMETENE THDL &
. EEFAGT I INETH B2 & (Fig
SB) i L. AfERIE L7z, AREEIEY
AV ARRERIEEEOR LT, EAT
i3t AN GRAE R O Bt 5 LR 124
BMSTED (B 2003), @R OEI
BT & HHEIR GR3F 1982 ITALERAIH D
2006 FAZIZBIBETOWRE THEF DR
ENZEDIETHY GHREA S, B
FEOR & AZ W AR {0 F A IZmA > TEEHE
LT TO<BRCIHL O LN, B
LR subE B L R R b > — oD
FRAST I 23 AR & FlE & ARSI E
THEST. 7T/ IFTHOERRITEATE L[]
EEINDIREFERIZTERTW M7,

Al LR A« S dRlT R LIBRE 0.5m,
A, 2006.7.25 (TYM15791).

1~6. A Hh & A +dA  Sedum japonicum
Siebold ex Miq. subsp. oryzifolium (Makino) H.
Ohba var. pumifum (H. Ohba) H. Ohba "\ 27

A oF

an LT AR D ER D@ ) i A

HADEWIUEIFE TRIFENAH 2 ML (Fig.

6). FRAFERLL, —RLIzEIAITERE
D PUBDEHBIZENA /S T2 TY
Sedum  japonicum Siebold ex Miq.
japonicum (ZEELT DR,
PEEEENE Sem LIM. I3 E 3mm A E
BRSBTS 2 &, @S (Q001) A
ﬁ@%hjxwﬁwtbrﬁﬁfméiﬁr
AR D<Al ZERINIZE > TWBH I &%
fisd L. Al EEE LIz, KaMBEDS
PR ATZIZABHTH D . Wbkt E
Pz SR E S EZ o, RO
AR E SN TS CGRE 2003) . FEITD N
THMia B H D08, FIITEHTD Ohba
(2003) D RFRIZHE > Tz, BILE OISR T
W50 EZAREIIENWEDTHS, BILE
UEPN R IR T E S v g | s el T N

subsp.
FHEFONIZHD
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JIE R S = T A PITI A AR & ) &
NELORIGES T WA =8, Bl
BE bt oI EN TS A /T 2
F T EFESNEAPIZRESSR S
[Bl3E = N5 B GFEOEAR (TOYA 29981,
TOYAG0013) NE EFN T/,

AEHLAEA - RTINS EE |
ST Ao UK T 2m, GIEFH(92),
1994.6.20 (TOYA 29981) ; FAFETTHIMAE %
HIEES 2 SEEMRARY I 2m, AEFH (124),
1994.6.29 (TOYA60013) ; & 1L A\ JEHT P Af
O )TEE Som, KEEEEA, 2006.6.25
(TYM15792) .

1-7. A2 2 FENF Lespedeza davidii Franch,
< AR

fyEEERE B0 — R rE LiTE etz
ETDINFEROMER W TR ZiEEL
ERZERLZ (Fig. 7). 5EES U O,
NERHETRADLOTRE ST ya’-&ﬁ
RITd2 & (Fig 74) . WA ETRIZHE
BEENHOFABIIRAD I &, TEFNE
W2 &, BRI = AR TENE L L L
BB E(Fig TR R EFHERL. FES
Gl Liz. AERPEOES, EFEIZJLLS
92T, BATIIL OB, FEE,
ENBIZAFPASN TS (KEIEMN
2003), ZNSOEFHITO TN LAEEE T
HY., IREFIZEIDPEERORMIZR
DIRALZZBOEHBENT VDN, 5EE
LI TRER E BT 621 DB R W OE
WTHDZEMS, RIEOHBETRALRZA]
FEEMEME DO THEL,. BRI D 3
BREZ B LM, R TR EIL R
VIOABHR L BT O AT HAHEGEEEI N T
WA (ARIET FLE) . & LR iEiyEE
IFEE X bt > & — ORI I3 Al & [a
ESNERENEZNTEST. NTED
EAPIIS KRS [HE ENERELEARTEFE
NTHEMH T,

A LA AR mmmm%@swm<ﬂﬂﬁ




Murch 207 ATEED
fI74, 2006.10.4 (TYM15793)

1-8. Z2F7* A  Anoda cristata (L)) D. F.
K.Schitdl. 71 #%

n R EROF A L EARER OKETK -
PWEGEMGEL ., BEAEERL - (Fip 8). 8
{ZERESHDHUN 10~20 (EEIRIZ I
V31 F & Abutiion theophrasti (L.) Medik. {Z
RIB M (Fig. 8A) . T HI- L DITENR
C3RLERELTORAMARERUD &
 (Fig. 8B) . {EFVRHROTHL I ERE
EHEGAL ., ARREELZ. REEALT A
At om T A A ICEEE ORI EER
T, EATHEEMND S MNEFTSRSNT
B (@ 2003). BB OFEERE T H RS
UL aCgkA 5 (FhE 1997) . & 5 (2003) K Hh
ZINR TG O E F oMz A o Tz
ZEEBRARTVEN, SAELETRHZN
RHDIIDNWTHY A ZDEEE L THERS

M3 5 BA L A AT A DO TELY,

LR R R E RS E L m R E e v —
DEERE I TIIAT & FE S IR IR S
NTHST, 741 BOBAFIZ AL
ESNHNEFERTTENT LMo,

FEHLEE R M{E R, /K LAk, 2006.9.30
(TYM15794, 15795).

1-%. TINFAIV Viola brevistipulaia
(Franch. et Sav.) W. Becker var. kishidae (Nakai)
F. Maek. et T. Hashim. A= L

ST RERZ MBS 4L 7)) T AR
=LA (B2 2300m) THREWGSESREDAES
RA2006 F 8 A 19 BITAEFEREZEL . L
HE 7z L7 (Fig. 9. ZOHAIEHERLE
EIRVA/NES[OL S5l EE 51 R s TR DAY Ak I
PEEAIIIRE L Ty, SRR LD
DIFEHMPARIZH DA A NFRAZ L Viola
brevistipulata (Franch. et Sav.) W. Becker var.
brevistipulata {5, EiIFKAHBEHUHEE
T 10cm AiEEENT & BIEIIDEKX
DHEDTHES 3~3.5cm LB TEIFERD
HD & (Fig 9a). TENER 1 FEELE

WS 7o FFEH ()
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TS T & (Fig. 9B) R L. A3HilE
FEIFEL. £, R—aHIZ#HD s 5
ELHBTYAECFAZIL Vi
brevistipulata (Franch. et Sav.) W. Becker var.
minor (Nakai) F. Maek. et T. Hashim. {2134 1)
BELI T 248 SlalfEl TN/ b OB Sz
HEO T EWREA MBI R AT
QE N2 (Fig 9 A AENEF TNFEZ 2
L ELTEL T =, SR E N
PRIZEANPT WIERBREOERM T, a7
T gAY INNTREEEHITIN YT
RIZEEL T BIBFT (Fig. 90 M8 b f@ih(T &
HBTE, A9BRBEOMEIZ DN TR
b AL TN T AEEIND I ENE
WAT(E 1975, WD 1996) . HuUEATIZIE E
AL E LTHED. FLhRICDN TS
EaInTuizl, FMZERICHEEZET 28
) DI TE PIF D 7= 6 DR ERE IS 553
fAZ) (D) BARE A4 MREtE > ¥ — 1992)
TR, R, B, EEFUL IgR
B 5 B AKGBBOYFHENHD Z &0
RENTNDN, izl > TARNENS D
EENRE SN TWS (GIRERERZ 2
SAMRFERR 20000, COOXIIZ. XERETIE
LI ASRBED T &S L Tz g iadsiz
780 T, SEIORMEIZL DIBMIZHE
EIIRGRMBENEST DI EMBES NIRRT,
BB suEmEe B Ui st v —
T3 AR S FE SN EREDE AL

BENTHELHT, AANFZI L EREEN
AR A L HERICA DB S FE S NS
FiFRHE S ho 28, BlifRE et
EF IR E NT L A LT O & LAy
(5 BRI & 3R DIBFT) BED A A N\F X
2 L SR E NRER (TOYA33829) i 21k
NNETENBEETHALZ EMNSFTINEFR
L THLARERbHD. Ll BEETH
FREBROXF FEERBETHIEDE

BEOH. EOXREX(p EMEREICHI T i
Wi, GEERIEE RiEo . RO
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VRT3 B IMEE 138 (Vvu) &&n
Thd &M s (GNIRBEREIR R E R
A 2000) . AR TH AN A E ROUTIT D8
WD, B, AOHEHIENELL. &
kDM b R EN S0, Flaldati
IRib B TS T SNFE LA W,
1-10. £ XXX bZ /F Lysimachia *
pilophora (Honda) Honda 7 5/ 7%
AT T TIZ 2002 FIZKEBLUH
W73 e L R T 04D Er e b 2 (5P TS
R UEAZ L L TIHEAY 2006 T
7oz 2 8RR (Rl il R B KO T

HeMEd U TEXRZERLIZE 25 (Fig 10).

INSMESFEI Y= E WD EEEE
=S mIEILR T cEEmE L THET 5,
ABBIEA NN T /A Lysimachia
clethroides Duby & XX bZ /A Lysimachia
fortunei Maxim. OHMMEHEF TN TS B
DM, SR LN DIENWTNEE LSS
BT RS/ AOESITHETRELAR
/A EREENRET SIS, BIXT R
Z /A EIFITREEOE S THI< . Lli3A
T/ FFEERRELREIIRS RN E
(Fig 10A) . fEFGIMEIXFIEBE LT B 40407
NI —T L TAA T /AL &
AT b/ F G LT THANLT5) 0%
IRTEARIZIE S Z & (Fig. 10A) . /MERRFETD
PidEE 35~5 mm TAHALF /425~
3mm) EX T BT/ A (6~8 mm) DAL
KEZTTHSBHI & (Fig. 10B) 2 EDEHEMSH
N, ERELTFA NS/ FEAT NS /4
DOPRIMZEERESZ RTHOTH 7, [
@ /) 2 b Z /A Lysimachia barystachys
Bunge {FHEENA XX T T /A ELTH
LB, B/ LR L HICED
BdHAE T 2RETEEL LWL & Eigh
SiFEAEERET LT &l E O N
hHEMme, ST AT AW SR
DTz, 2. K$5(2003) 3% E+PT. F
AT/ AE GRS OO LI

No. 12

TR ELIIN—FI2, 1 XX T /A&
RFSIENWT =TI EFNTNELEDH TS
AL, SEESNEARARAT T /A TRNY
NLER EENL L EHREAZGUOTNS
ZEDhS, PR ELEKRBTRLONSBLODT
I ERRELER & DT DB DRI E Z ik
THLIWEE L EEAIZS L, SEEENTH
HEN 4 @RI NS REROSIIZAY
BT HEE 50~100m DXL A EIAN T
SEAL BEEII DR Mo, I6
ORIV FIFTBI R ERE T T D5 (4
KT ER) HHNUT. RV ET /S FOHUMNEH
SIUE LB (LM PITES bEENT
Wis, Fie, R R EmE S S et
Bttt > ¥ — OBEARBIZIEA T HRE & (0
EINEFRINEZNT WM 72,
WHHE et Y — DRI N T S8R
HPDORT T/ A EFEST-mEhED |
S (TOYA83ST) & AR bF /F EMAEEN
FWRINTED 1 5 (TOYA38623) BLUEL
D 4 5 (TOYAG033, 44335, 44336, 67867)
AN TNOEESRFEERFINEZHDTH
F=. TEBIFEEZET S8 OROREE
RED =D DOBEMEER BN HEERL ()
HAS 4 MRt > 7 — 1992) iCid AR,
FHREMNSEITBIRIZESL WO 23 UL
THENHERE SN TNAE I EARSNTHED,
AV ORI O R THRER (53
1997) . IE 212 (il 1987) H K UMEHIR (7
2003) 1ZELERA H B, AL TRENT L v
RF—% 7w o 20000 (RETBAKERHEF
£A4ER 20000 TIEHERD LiFshnThzhai
HEBRRDO L » KF—4& T 7 THERKAEL
(BB ATERE UL B A AR 2002) &
R (EBFR B ARG - LY L AT B
BRI B A MRAERR 2002) @ 2 BAY [ L
T S L TR- T, BWRODE;
& AR TELROHBBROBTNOEH
LM (L oy RTF—=F T o7 ERF) ] FHiThy
BTREBRNTOEENERFETH /2D
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EiFsTnvizhdy, BEORRS@EROE
ANSHRIT AR TIHBAICIL<ERTLT
WD NTHEPE S <L AR D Dl EE A
IZ< W, SERILANTOF M MEH#HET S
VLS D73, BN THHKOERNDH 5B
fit & L TE IO LT 2081300 EH
FASY AT

ALV - AT 10m, KEIEA,
1986. 7.18 (TOYA38623 : JtlRIEA 7~ /

A @i (CE - KIREHET) A4+ 38, KH .

BA, 198174 (TOYA6033 : JLEEAH M Z
JA) 5 @UTTR T # Som, AHE A - RHR
¥6T, 1994. 6.29 (TOYA67867 : JTlAEA A I
Z /A il B] M som, KIEFER
2003.6.27 (TYM15796) ; &L il BT (IHACER
P BY) @ B8 SOm, KHEE A, 1987627
{TOYA44335, 44336 : FRIEAH 5/ F4) .
LT AT 45 100m, AEEFEEA - HRFIEA,
2006.7.3 (TYM15800-15803) ; & LLiim 0] 7
7 & 80m, P H B w], 2003627 (TYM
15797) ; H7Kki E%F /NI FEE 40m, KIEFE
B3 - JRNFIBA, 2006.7.3 (TYM15798, 15799) ;
mflhT (FAECER - WoRET) ST BFEE, W EEE,
1982.8.23 (TOYAS8357: MHAEX T b Z ./ ).

2. BULRRENEENH

2-1. XA Scirpus nipponicus Makino 7
) o

& LR R JUE M OO T B F) & SRR AN
BARBTALAEEI (BT 5 T 7 BROK it
P TR, I FFZ AR THEER I
NENMERL . BEFEEELUL(Fg 1D, &
ZAGRUGDY 271 27 A LRzl x5
TA5H, FEESNZHOIILITNLHTE
M LighZ &, BEFHMICEMOERENE
PHRHT AT & (Fig, 1A DML ERMF
TRl < FeHide s T & (Fig. 11B) 2 REFR L A F
E@EFE Lz, B T AR (1993) AN EER
MO | EMERC ZONEEOME—DELRT
HO. FEEHSNEEMICICRSER

Aigh o w Ll T oS D

63

2 EAITHOMEEFR & 755, B ey 204
DRI LA T INFIRED KPS
%7K 10~20cm FEEE O T, 2 A 1130
A A= VRO EEEL Tz, MY
(1994) DAFEOS HBTIL, LB S T
(RPHIZAERID) (285 29 FbFIL T 242
RS NLEED DL LA NTHD,
Moz FE T EN7ay FafnThiah
BTH, 9 BROZOEDMEWIEEPL v B
— 5Ty 7HTRY EFonTn20T, {3
Gf 38 FEHFEIZLER N D B, A TBRIIT
Lo RF—4& 7 w5 20000 THEYD BT 51
TS HUH (R UERR IS & B A PG
1998) . ZE I (Bl 2006) . KERAT (K
BRAT 2000) THIBHAE (EX) 2N TH50%
WBCSHELT, BHANALSNT W2 bR
D 7EFHIE = 5 25 FHIFERRO L v BT —
&7y THREOBNOH 28 E L THED
NTWA, BILIROEREEL TH /DL
MHERINTNS 4 EDS B, HiREZERL
3BTLy RF—F 79220 EIFs0T
B0, BHE GGV A AR B AR
2004) Ti3#amail 1 8(Cr, EN fHY), KYF
8 (REFIR B AREN AT BEFIR £ FREE
REBARER 2002) BLUGNHIE (GE
RIFZ 2 B AL 2000) THEBGHE 1 H
(V) ELTHRDNTWS, TEILROHKED
BENOHDLEH(L v RTF—F T w7 &%
*)) TIIfERf (VU RS & L THRbNTh
B0, BIHIOEMIT 2 @irLn/e <. 47
HidEbOTHRN, KEOSHFRERERNE
KEOMBLIZOMWTH L. ZDXK DR
BIZEHDTHELDTWIEEATDODETE
EBT5L. SERELEROL Yy RT—5Ty
ERETAESIEAELES T TY—Dif
AR HE (CR, EN #1%4) & U TR D DINEY
mb LW, k. Tl T 2/ %8
ﬁﬁ@%$tjhf@.%ﬂﬁ@ﬁﬁﬁ&b
7t AT C HIBELEAS L,
AEHLMR A T B HETHAL 300m,
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FRRR - S HIECE], 2006.6.28 (TYMI15810) ; LU
AR, 2006.9.1 (TYMILS811) ; /KR 65m,
AIFECRR, 1994726 (TOYA45152).
2-2. IVE(LE)
L TUVEH
YEARKATI I A B 7= DI THIHF TG
[CEMMREE ORI ERVHRL . BEE
FEWL 7= (Fig. 12). TV EIIHABEOF S
E Limnophila sessiliflora Blume 3 X AF
F Rotala hippuris Makino (ZR°0{Ll7Z A 8%
BT 54, SN/ -bDIEENAZRIRIC
33 (Fig. 12B) . B QIR H 2 Z &
EREEAL . ARIEWEL . faB. YV EUL
T IIREDOERIZED ., BFBOTYE var.
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Makino @ 2 ZHiIANLHIZ 315 (AT 1994),
GO ERH T R D T2 7o) K
AT T L b OB RIS TH DM &

Ceratophyllum demerstum
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VEQEMTH S, B, KEHF RO
LHEBIZDOWTIHEIZHEBELZBOEEZLS
T8, 2006 T2 B UM TTASMERR S s
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—& 7w 20000 THEIYD EF STy
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2-3. £/ hY i Salomonia oblongifolia
DC. kB ANFH

S KT B SR [ A T eh IR OO B T A
MEE B OAEAR AR L. EREER
L7z (Fig. 13). SR 6N SO, T
SEEDDIENE FICR S 1~2mm Tkl
DAEENTEDH B AEMN DI EMBO K
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EHEMTIE A7) ol s
el LTH 0. 2006 FIFSTOAFEINL 10
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PRI H DO UL, MDA TH 47,
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Tnd, F7z. HrERLALED FA (O Hi
THAHOWEITIE =< H o, L
Mo T, KL HAMT OB )
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FIAL, PREFNE AR, 1984.9.18 (TMPWO003723~
003725) ; GfETTR, 200693 (TYMI15813) .
2-4. RENY A Bupleurum longiradiatun
Turcz. var. breviradiatum F. Schmidt ') F|
TR R I BB S B A 0
By TRED MG L BEARZ T L 72 (Fig. 14)
AAPEDARRBIIRLS B G0 6 M4 5415
75{(Ohba 1999}, S PEIFE SOOI LA
60cm LA L &R THD T &, K IR
ILEASEATD $£18< T & (Fig. 14A) . /|
I EHE T/VETH S Z & (Fig, 14B) & |iff
AU N 5 T 1l D A £ o 0 5 s s s R AT N
FIATARZE RIS < AMITITIRFD K5 )}
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Y NY1 3 var. longiradiatum 3B EUF 474
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3PN H D EEZNSHH(Ohba 1999) . i
e X N7 & OIS 2~2.5mm Tl
TEMEDENWZ & NMEWHRIFTSH 35~
d4mm ERINIZ EEMERL (Fig. 14B). w7
A 2O ICE AL 2, Panlil
Kipakl (KITHZ A 1983) Tid Nlutb gz &
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kY

Vig. 1. Eremochloa ophitroides collected in Tovama City {TYMI1S7RT7). A Plant. Scale
indicates dem. B Inflorescences. Scale indicates fem.

w20 Nut of Juglans mandstirica var cordijorpos collected in Nanlo City, Toyama
Profecture {TYMILATER)Y. A: Front view. B Side view. Scales indicate 3mm.
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Fig. 3. Rasninculuy muricores collected in Nanto City, Toyama Prefectur (TY M IS789),
A Plant. Scale iodicates 3em. B Fruns, Scale indicates Smim

Fig. 4. Diplaravis tenaifolio collected in Toyama City iITYMIS3790). A Planc Scule indicates
Sem. B Inflorescence. Scale indicates Tem.,



68 Bull. Boi. Gard. Toyama

No.

Ui, 50 Cakile cdentufa collected tn Imiza City, Toyama Prefoctuve (TYMI15791) A Plant.

Scale indicates Scin. I3 Inflorescence. Scale indicates 3mm.

Fre. 0. Scedum juponicrnm subsp. orvzifolivne var pronifion at owering stage in Tovama
City (June 235, 2006),

12



March 2007 KWL @b 7o 28 O i

e

g, 7. Lespedeza davidii collected i Tovama City (TYMIST93) A: Plant Scale indicates
Sem. 132 Flowers, Scale indicares 3Jimnm.

i, 8 cueda eriseata collected in Nanto City, Toyama Peetectur (TYMES794)0 A Frai,

Scale mdicates S3mn. 13 Leal, Scale indicates lem.
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Bull. Bot. Gard. Toyama

Fig Y. iola hrevistipdeaie v, hishidue w Nowering stage in Tateyama town, Toyama
Prefecture (Aug. 1920063 A Plams. B Flower, Scale indicares mm. C: Hubiun

N

LT 4
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Fig. 10, Jawimachia  piloploro collecied i Toyama Ciy (TYMIT3793)0 A Plant.
Scale indicates Sem. 13 Middle part of inllorescence. Scale indiciies Imm

Fig. Tl Scivpus vipponices collected in Asahi Town, Tovama Prefecture {FYMISRI0). A-
Plam, Scale indicates Sam. B: Indlorescence. Scale indicates S,
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Fag 120 Ceratoplivtiion demcesan collected in Tnaza City, Toyama Prefecture (TYNMIAR12),

Ac Plant. Scale mdicates 3mm. B: Leaves. Scale indicates 3mnm.

Fiv 13 Nolomonia obiongifolio collected in Tmizn Ciy, Toyama Prelecture (Y MITS813).
A Planis, Scele mdicates Tem. B: Inlorescence. Scale mdicites 3mm.
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Fig. V3. Buplewram longivedionms car. heevivadiuim collected in Nanto Ciy, Toyama Prefecture
Y MISSTd A Plant. Scale wdicates 5¢m. 3: InPlorexcence. Scale indicates dmm.
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Materials for the fungus flora of Toyama Prefecture (5)

Makoto Hashiya

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

Abstract :

Four rare fungi, Tulostoma striarum G.Cunn., Cyptotrama asprata (Berk.)

Redhead & Ginus, Hepalopilus croceus (Pers.: Fr.) Bondarisev & Singer, Fomitopsis
nigra (Berk.) Singer were found in Toyama Prefecture. They are new lo the fungus flora

of the Prefecture.

Key words : fungus flora, new records, Toyama.

ZNETIZE LB A Tacsk = 30z i)
FRF DL EBONS4BERET 5,
A TR U AT E LR P
(TYM) (ZREENTNS,

1. 4 54HY

Cyptotrama asperata (Berk.) Redhead &
Ginus (F2 ATH) (Fig. 1)

2006 E7TATH. MYRROZED A
OEMFLKITED, BT =RBIIHD
HBRO/|OT A=Y - IFTHNT. %D
o EICREL AR EEFREI N

AFFORIT, BN 1~ 3em. WD HERF
MSRITITESICH < ROREITHEL,
FTLUEELEBEOPHLMNN RN
BMIEL T, wtEide v, OEidEE~EE
L. B&ETE. LEHMOBARSERN SR
£9 5,

AFEIT, T ORE~ i & P,

bidh 4 /@Ess, Eidmry 7Y R,
A TIEMEREAES S VRGBT 416
15 (53 - =48 1987). AAH/TIEE
WL TREEMNH 2 (ENED T 1999) A,
BB TORLEN B A BHITIIREN &7
3,
REEF
BLEELT =/ HEO&K -5k
DMERM JLERTER B, 3ME55. 2006
f£7 H7H (M.Hashiya 5596).

2. ORI RO ET

Tulostoma striatum G.Cunn. (&r R X%
75 (Fig 2)

2006 £ 12 A 7 B, BWUiivuAdEsED D
IVIAATH. FULFTYIATSH, Oy
POLF, D52 THFALEL/S, TA
TN T X OEZSEEWET. EY
BERDEEDZH2OEMFLRICIDE
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Fig. 1. Cyptotrama asprata (Berk.) Redhead & Ginus (M.Hashiya 5596). Scale bar

indicates 2cm.

Fig. 2. Tulostoma striatum G.Cunn. (M.Hashiya 6663). Scale bar indicates 2cm.

No. L2
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B D, OO HHENNBEOLET. K
HiAT S R X E 5 (T fimbriatum
Fr. var. campestre (Morgan) GMoreno) & Z 41

Fig.3. Spore of Tulostoma striatum G.Cunn.
(M.Hashiya 6663). Scale bar indicates
Spem.
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6663) .
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6666) .
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3. AFNEF¥ &5

Hepalopilus croceus (Pers.: Fr) Bondartsev
& Singer (ZFLEFL (Fig. 4)
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Figd. Hepalopilus croceus (Pers.: Fr) Bondartsev & Singer (M.Hashiya 5931).
Scale bar indicates Scm.

Fig.5. Fomitopsis nigra (Berk.) Singer (M.Hashiya 6078). Scale bar indicates Scm.
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