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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
Botanic 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 blooming 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 cuitivars.
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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’ (Caricaceae)
in the Botanic Gardens of Toyama

Tadashi Kanemotol), Ayumi Tamural), Saori Anzai® & Michiko Wada®

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

Abstract : Carica papaya (Caricaceae), a tropical fruit plant, was experimentally
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 to 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. No marked damage by diseases and insects was observed.

Key words : Carica papaya, open-air cultivation, Toyama Prefecture
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HERIE21.1£6.03kg. F1 &1L 177.3+16.6cm.
EOHEMERIL 134£80mm ETER L
(F1, M), EHEANIAESNZERD 1
Ek D= EEAS 0.06kg. & SA39cm. £D
BB 3.13mm THoEI NS, K
s ERIT 353 15, BT 4565 ¥O
HERERIT 4.2 fHITEL Tz,

FTE
AR AEB LU Dz 6 A LA
MERELIZC D, EFIEBIEIERF T,

# 1. 189 HIEHEH S NzbkDERINGE

METEITAEET B 2 &< HERELZ (K 5) .
BE

SEHSIRA 20 C LA L &2 o7 8 H 1 Hy
5L EISREFE L. FEKIR 18CLL
F&izs10 A EAEE T 1EBIC 1#B7
D25 ABERL(K5). 28 A 29
HA 59 A s BIZMT TidERE36 5 R
HEN (X 5) BRI 1 k7=
DY 30 E, BHDRVLIERT 188, h
KT 39 HORENESN, FERERIT
16.35+6.0cm. FHREEREIL 8.3+3.1cm.

#HE (cm) BEMEE (cm) 4$ER (ko)

EHAIOD 1 @& 39.0 3.13 0.06
. 1773+6.6 13.4+8.0 21.2+6.03
EHi189H %D TREDE 170.0 -189.0 122 - 145 135.295

11



12

B X & H

Bull. Bot. Gard. Toyama No. 12
T (cm)
30 e 16
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ri12
B
20+
=10
B
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- 6 &
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-4
57 -2
e—e 0—0
EBHE FHRE
4] B e e T T T T T —T—T— T — T T T 0

9 16 23 30 6 I3 20274 11 I8 251 8 15 2229 5 12 19 26 3 10 17 24 31 7 14
5H 6 A TH 8 A 9R 10R 118

3. 8L SB35 B PSR & /88 7 4L O
RO, HERUIERETSE (N=8) &RY.

B 4. REER S 21727881 7HTACA - RIS 2005 F 5 H 9 ), B: Fhii o1 Hi%
(2005 E 8 A 8 H), C: &M 189 Hi% (20054 11 A 14 ). Z45—I3 10em.
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B
L1
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¥ ¥ X ¥ ¥ Xk ¥ Xk % kX X X X % ¥ ¥ X kX ¥ X ¥ X%
9 16 23 30 6 13 2027 4 11 18 25 1 8 15 22 29 5 12 19 26 3 10 17 24 31 7 14
5H 6 8 7 98 1 11A
B 5. & LR s R BT BT B P GIR &N T L DI &7 0 O3 R

T AZ V) ZATIBEMNA S NIRRT, HERIIENEZE (N=8) #5771

W E R 557.91447.1g TH o 7= (G5 2),
A S SN/ RETEANE T 1 RICHESE
T D REITITE A RFERENRA SN
(E6) . BEONEZREDDIE. KI50% 1
500g BA B3 D #33%1d 500~1000g. #I
14% i 1000~1500g. #J 3% X 1500~2000g
THolz (@7 . INSREIEHET
KRS,
RERBLUKRRICLDEE
B ICB W THRFRICK 2HED
W@bﬂﬁ@ohﬁﬁlSU 7 z— 3R
LA, (BB 27.6m, 7 F2)
”&OTEEL%T EEAEDETIEE
AR, TOBREELTRELEN 1
mi&T%%#@ﬁLK(I&QBiLQ
A 7 QITiEB R 14 Fi12 LS5, G KR RE
e 27.1m ) Lci: DIEEENRENE
FUL7z (¥ 8B) - 11 H 21 HId&EK&REN
17C &R0, BRI > TERMNEN

(K 8C) , TBMWY/- Siaho - XTEE &7
DREAD DI ELL S HT= Sl
7= (B 8D) . 12 A 13 HIZ 47cm OFEER
HY. BHEICLOEELEE, DIEA,

REFEAICEAL, TOERBITRIEL
7= (I 8E, F).

z =
INISA T ORI EEE 25~30CTH D,
EREERT SR TH S Z ENWEEN
TED EM2000 . BFLUTOSETIHEES
BEUEIHERTERVWEEDN, LD
SR OFEEERN S PERIR 15SCLLET
REERIZAETE L. SFHESUR 20°0CEL 1 TRTERS
ELTWBIENS, 5~10 AD 5 » AR
ORICEILTATIICR W T/ 7T 2R T3
ZERHCHBETH D, RRATHBHE
B30 [HOEENE SIS USA T OME
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14

Bull. Bot. Gard. Toyama

2. THI185 HBEDONNA T ‘flid OREKRETT X

No. 12

o RER RER@m B (m) L EE ()
1 36 16.9%5.4 4.3+1.6 630.7£475.7
(3.5-26.0)  (1.0-7.2) (10.0-1760.0)
2 21 18.1£6.2 4.2+1.7 570.8%+450.5
(7.0-28.0)  (1.1-7.6)  (40.0-1500.0)
3 18 14.8%6.1 4.9%+1.6 518.0%+437.6
(5.0-26.0)  (1.4-8.0)  (5.0-1450.0)
4 28 14.7£5.9 4.2+1.7  540.94505.9
(5.0-26.0)  (1.3-8.3)  (5.0-1600.0)
b} 34 15.4%5.5 4.3x1.6 498.1+404.7
(4.0-26.0)  (1.4-6.4) (10.0-1885.0)
6 28 17.6%6.4 3.9%+1.5  516.9+406.5
(6.0-35.00  (1.1-6.8) (10.0-1450.0)
1 39 17.3%6.3 4.1x1.6 637.7+476.3
(4.5-26.5)  (1.1-7.3) (10.0-1695.0)
B 30x7.0 16.3£6.0 4.2X+1.6  557.9%447.1
(18-39) (3.5-35) (1.6-8.3)  (5.0-1885.0)

& &t 210 - - 171, 167

WS, BT, WS, EME. U ILR
BRI X BN 7Y A OGS h
T3 (% 1980) . SRIOFEHEEET FEER
TIPHEROHFTRD SN TNz, /8
INA 7 DERITZEE>THD, EWIC
gL TRMDEE DT ENS T —
CHGRREREOMEEICE - TR SN 3
3hEBEN, EORRBRRETSEBTL
5 &SI L TiREN, KIRo
WETIE, BOEELZ > RALIMPEL
ein, EEREETEDLN, BNtk
Mo I BRI EI TN T &S BN

RUENHO SCEETHEFAIGETH DA,

FREIC X o THFE L= aic e
L. TOEMEL Tz,

REDFTRITIIERN SV EDH 4
AETB I EMNBEINTHS (FAM

2000) . FEIOKEIEBRN SEINRTOD/N
AT DBHAFHNZBNTLEE L I-HER
8 H EALITHD, T4 AEIZIE 11
HIZIz>TLUEW, REDOIKEEZDF
FEHNCASHERNCKIEME T LTS 5720,
TR TIEBHRE I B TR ET SR E
TESRRWN, LMAURRRRET T VE
> B, R ET U= 781 7
ERRL, BRELTHOY, Y545, &Y
OMEIE L TRIHZ N (FH 1998, HH -
ittt 2001) . KEEWE A & LTI 500~600g.
EHRMAEL T 1000kg LA EDOKEDUF F
NTHWAINTWVS (A 2000 . 5EIE
SN REDHK) 50% LA LI 500g LAEHS
ZEMNS, TU—=2NMT7ELTHERE
NTNBREDYA XEL TIIRER N,

BHIZBNTIN—YELTHHEEINS
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HHREEEYY T T+ - LB R
WEF ARY - REBE - SAEEY

D T599-8236 ABAFERATH K ZEHIRNT 3250-201
DB hRbEgE  T939-2713 FLRE LR RN A 49
P FERFEEFTHYHR T EMEE T211-8510 THELFEHLE 648

Farfugium japonicum (Asteraceae) as a traditional garden plant
in Japan — a historical review and the present cultivars —

Hajime Okuno”), Masashi Nakata®& Masahiro Mii°)

Y3250-201 Fukaisawa-machi, Naka-ku, Sakai 599-8236, Japan
PBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
L aboratory of Plant Cell Technology, Faculty of Horticulture, Chiba University,
648 Matsudo, Chiba 271-8510, Japan

Abstract : Farfugium japonicum (L.) Kitam., (Asteraceae), Japanese name: Tsuwabuki,
is a traditional garden plant in Japan. The variants selected from wild populations of the
species have been cultivated since the Edo period, and at present more than 100 cultivars
are known. Brief horticultural histories of F japonicum and its cultivars were
summarized. 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 cultivars of F.

Jjaponicum were described by using the revised terms.-

Key words :
garden plant, Tsuwabuki

FIRD YT T F Farfugium japonicum (L.)
Kitam.[3E. B4, BEOIITHERIH
THREARERT, EVERR THEIIKEL D
EZEDITHENSBEMENE <, {LFk
RICIIEZBOERETREIN T bkt
1982, deAtfh 1989). F/=. BHrEHMMNSOH
REARER, FLEDD Wb EKRERD
FRRAER, BLUOENSOXKEIIHET
HEDOHEERSCHAD, HEIEOBELRD
BEOLDRRED “BHOY” MY

Asteraceae, Farfugium japonicum, horticultural cultivar, traditional

ELTHETHREREZNTWS, LALESE
Sl LTy THFOBERLHIEOREIC
B9 5 REERI3BIR g 2 LS I RO L
Wiz, FUCEBICERAF@EMEDIN. £
R CRIC BRI D EFADT s N TS Z
EBHZBNWD, REDREICKEEELT
W3, BRLIEZELEORHIEPFR. %
BRFICET AR ZEIT o TWAEA, 20k
DIRBEOIUNITIT. AFifDOH— & K%RH
IO D AN WEE L DRI E- T,
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ZITHINE. RESEDEELIZDNTIHA
TBHEEDIT, RIFBIUFE LI PRI
SRR - AL TW S 91 ik (ShFR) &Rk
HIIZBIEL L 25U IO D AR O
A EHMMEIIDNTORHETH .

X#kICHD YT T+

YV THRICET HEWEERTIE, ZRIFL
1AL A 3G A sk R L 7= T
t5ds (733) 1T THE (D)) &0, BT
BB, ISREOENETFSN TS (M
1971, AR#F 1988), HAR T DEZEE TIEHIHH
Ha (1681) 1Zid Mid fEfazn ) &b 3
ZENS IEBBEINTH I EAEZ 5,
TERRRHRDILF DRIZEE T8R4 (1694) T
&M (D)) OXFMNE TSN, [HED
EIUTH DL, Kb, MEiEEH, ¥
T (OEN) DFITUZD, EXERIZOA
T, EBEETINL, GBI ) a3 nT
W3, BEZFRETINEFRE=2RD
PIESHERILY (1695) TiE Mob > A
HDOZELFENILHE] EERIETHD T
EMRBENTVS, D5 ZAH) I3HDORET
HOHPETH D, [E%) OFH R FISEE
UZz TRFIAR) (1709) TlIMERICHmS
N IRERL QLYY —zLT7F b7
(FHg) RO ZRIRZIN K TF )W K
FETITFIRINARNIZAANY NETH
PTWRABFRAANY) EHD, FEWETF
ERBRICRAELTRIHL TW = Z &5t s
NTW5B, IFHE OhAED) ) FhEOAR
HIZHHMYT, HEATIIELRHIZHILE
=% TAEMAL 188D I2HNT ME#K)
WEEAIZH D 7FE L TIHILRA &Ik (R F 5
AE) ) DHEYRTED, HIERE. NS
HIOMERD YT THILUTHY &R L
TWe, EIADNSFERENE LIIIFI
DOEFFMA THE=FKEA) (1712) TIEYD
THIZ (B ) OXFELT. Ihs
34 &L, i (%)) oMEs
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fRHEL TS, ZOEDIILFRHOAES
BOMT MF&) 27F 520V T7FE
THENTRAD D o7z, BIaHT TkE] 13
TFY R Tussilago farfara LERT &
R (1916) IZ& > TRBREINTVS (&
Ha: dbAd 1985),
BUEOEHERNLTH S [OhEE) Ofld
TP R & N =M k%46 (1809)
R EDKIZASND (A 1983) . 45l
DIFn, BEA DRIRER TdH D TRASRIEL )
(1827) %>, TH#HEARMG (1827). AAR
DI RIS TA R R (1828) 1213 1D
@) RE] OfEEBIZ TEE (<D
DELENH S, [FEENIPEOAERIIHD,
AATIIRREE K (1655~1715) A% Faghisg
D [FEE YT THE24TTR. BEX
B /NEFRRILL, OB OKERICESTE X /=A%,
VI T HIPENERICITIR N &, THE)
WEATIE7FY ORBRERLTW 2280
5. bk (1982, 1985) & ML) 2V 7
FLETHDERMOTHBEL-. DETIEE
B BAZ N T aUE Wigularia) 2150 (&
& U T L sibirica (L) Cass.) . $Risin A 2&
ELTHHEOLDNTWS (B 1989, i
1992-1993). —4. VU TFIIKR(H) @E
EMEEN, AFELTIRAWS TN &
1989, #§1992-1993), RMEEE LT YT
Fid, PEHNLE. BRARETRED [
HE) LRI, RE. R SRt
NNAHEINSIEN, BZORLTIHICEN
T (KEs 1986). HATHREMEELT
MAXN, #IZXk29E, LB B8R ER
MRMHBEINTNS JLFHil 1989),
LRIy 7 THICRT 2T bekE N
Tn3,
BEBEELEBHEOAEHDE] Mk
—Z% (1763~1825)
(EEE D HBRIIZE UMD 4L
~1828)
NUHDFEDOWIF D IR TRATIERIZE S

W4 — (1761
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B1. TEORERSESE) O 7RG (5L ohaE R

DiESEDE] BE (1758~1831)
NS VT T FAEEREE S D f:éf
ﬁﬁ&i%fﬁ%ﬂ%*&%?bf%@
PRI 2B THE &ﬁéh?u
ol il ti)‘*ﬁ{%'c% %)

Xk ICH BV T R EERE
PEURERIESRD (1827) T TE#OM, 52
B EBHY. 6 SFELSEDLE NS S
RENTND (F1), fdi &R AEkE
Wi —4 EODAET RTIE ‘Db
EHSOA), "FARSSDAKDE (EhK
TIE B DADDAE), ‘AOlkEm (K
WRCEE CREfAEEAR ). CREEAT (kAR L) .
‘FEM (MHTIE "BADOHAE’). 't
FobhsiE —4 WobsAE (JERTIEE
ADHAE") OEBOIHELTVWS, ‘A
SRR 13 [FEH UiRAD D TR Eh/s
b5 #BbEETHL) EHD. R
<hheEEEN, EEOTREE L TESFE
SNTWAEED A »sLhikn, “#H

A3 THAREE] EENTWBA, TR
WA EbdHb, TRy 7VITTE HE<
MO SN TNSE=ENETH DM, TR
OFE OEHIIEHESOIBSICE > TEisd
57 ENMERINTH D (Pl RIEFRT—
7). REILHD ‘BROHLE NBIHFTS
RV UTE LBERICR—R I O—
CTHDHEBETERNWI EMDS, R T
WTE IMEERI T A ES T <
EREEOLRET DONZYTH 2, Ht
DHAE 3 [ELrAHHEKE) EHD. K
[REARLMEDIRED HAT . Sl
FOZRE L Tha,
TAEERE) (1828) TILBH &L THEE
. [EE, DIERE OFh. —H ‘25D
WEAE G DA @044y
77F), —f EMNADERRET IS
DIARE (®2), —H ‘DADESRE
TFEOQH YT TH) Offish &5 ORI
B, EMADESE L EORUIE
R EACH < AEbEEEINED ] 55,
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B2. Fjs‘lr' rxlnu.ﬂ (j(IEHE{/f\PrEO D) ‘_J:f]X}},

W T 3HE Farfugium v Lindley 12&>T
I Gardener’s Chronicle J 127 ¥ 2 & 17278
(Lindley 1857). Ju&iso JLLF grande LindLtZ
HEHEY DO FE YT T FTdH 5 (Kitamura
19392) » Fortune (1860) 1= &% & T O
1854~1856 D PENEIT 2T T F U ZIT
BASINIZHOT, 15 Ningpo (B DTN
THDI 7260 THD, &b
H5EIN=DDIZEND, [fEEEZD S
THADY D TFRPFEN T LB X
HoR, FEENTEREENTWzZ &
fE VR, Z ORI TCurtis’s Botanical
Magazine] D5 5302 [k (34 3) IZHN N TH
¥, Hooker (186213, ILindley (IATFEHTE
& U724, Kaempfer DENG AAIZH S &
MHALNTWEZ) ELTHHEYITF
Ligularia Kaempferi Siebold et Zucc. DZEH var.
aureo-maculata Hook.f. \ZZEH L7z,

Kitamura (1939a) 3 TREA77 8 B A B )
TV TFREROTHEEL ., Fafugium
tussilagineun (Burmann) Kitam. {23/ 7 7,
fufiE £ aureo-maculata (Hookf) Kitam. 123
B2V T T, LR var. gigantea (Siebold et
Zucc) Kitam, (ZA AV T TH, 4N/ VT
TF,. bV TE, B var crispata
(Makino) Kitam. IZARY > T 73, A=
DT, PHIVTTF, BILELER var
formosana (Hayata) Kitam. (251 7 2V 777

Gard. Toyama

No. 12

[ 3. TCurtis’s Botanical MagazineJ 3 5302 [
Wi [ Ligularia Kaempferi var. aureo-maculata) .

(8 LR P AP )

F. BEFEEHE var. nokozanensis (Yamamoto)
Kitam. iZ€EIZ/NW T F, E hiberniflorum
(Makino) Kitam. 12572V 7 7, F luchuense
(Masam.) Kitam {2V a7 F a7V 7 7ED
MEESZ TS, ThhbbdFE VI TF
ZOHMEELTOMES > 7ic, £MTH5
@@%Mﬁé”@7/ﬁtﬁmbfw% A
B, VITFOFHE. Tussilago japonica L.
(I1767) ICETE, MBROITET E
(L) Kitam. & 2 ¥ & 1 /=
(Kitamura 1939b) .
FREIZEAE (A 1958) Ty 7+
W AY N5 A& E U T Ligularia tussilaginea
Makino EHHNTHD, MERELT L
aureo-maculata Makino Z HADIISNE, 45f
& LT var gigantea Makino 72503.5% —
4 BIEDILEE, var. crispata Makino V7= A

Japonicum
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4. TEAR) OFHE @) . Al
G haE. B <IZHBDERE (L),

DIESFENGEFEEINTWA, T(EZE ST
UFEI5VHBEE LN EEMTNT, I
10 FEEOSE LTI oS EE
(DSl + 3¢ [ SN ¥ 0 € N /L R T N
& UNERIF . CMTEE . CPIERRC . R
SRR | R AVRA S NTOLB, AEIC
HBMFEIH L TIER- TR ENTN S
LBEDHEN, EEIT 3EEO LR
TR (K 4A, $ml0) ST 2 EF 2 54,
HE& [ERETEOREI N SRTIEIZ
H5 IO 7pAIRZEEY B L. TEEITIH
fEAYI) EOMEM S, BIRETERNE

ZNOUE L EMICRBENTHEETH - T,

B Tl @EaRadic iz > TWAEGOIHRD
EAEET (23] QEESLBNEERS
Nz, UNEMT . CHTFEE ICDWTHED
RO & Tl < EORHRIZ DWW T DRRIZ
o TG, "IZHADERET (4B,
find) 13 TERR T < (FPIg) HiEkEH
PE| COfESIME, Yooy TEE
fiZman s,

EEMEE TH—F 51 7 (BIE - Ll
1981) Tid ‘@R GEERY 7 7). Kl
(LR wo 7+, "wE (oAl 5s
=M O—FR) . FEHIR O, TRy
TE, ERrYT TR HOHEE HEEY
J7E, CeAHALEYTTF, AENYT
TE RV ITE (L NYTTEO—R
) O 11 E iR OBEE, EHEBIC
L aBfEGMNe 5, BEIEAWESLT @

PREFAL MRS Y T T3 23

YT T7F (BEEY TR, EERY T
F(EB), MTEyr TR, CAEKEY
TTE . AAYTTE . YT T E (L
WA RREY T TR ey T E
D8 iEEFAN L. #IE O DIREE &
WL TWa, LEdEECAD YT TFEL
T TRIAREIESR) 05 6 ML, BIfEAS
N5YTTFOREZEMEELT AN,

ST RED 1 3REERAL TNS,

TR T [ELhAHHRS ) Sl
NTWS FEADDIRE 22T KK
THLINE DBHEOIITEY T 7 FTMEN
7, L LD EFRATHS EBIEO LN
& (D) DESTHHD, it T
Bt AT TFE EnSamEbE
T3, TORIZDVTEIHIKIL TRWNWNeE
WL TWBRETH S, | LT DO
R,

TR 2RI (el = AR R e

EHi1983) Tl2w 7 7HIEE japonicum (L)
Kitam. OFZ MO TS, BREE L T var
aureo-maculata Makino 3 >€ Y77 7, var.
aureo-marginata hort. 727 1) 207 T, var.
crispata Makino NV T T F —HRE
JNY T TF var. flore pleno hort. ¥ TH YT
7 var. gigantea Makino 7Y T T F 4
A=AV 7T, var. rugosa hort. 2 H 2N
73, var. wbiflora Sugimoto et Sugino Y/
FWITF, var variegata hort. = 3F)N/ T
TFEO STENMEN SN R I TS
. var aureo-maculata Makino 4 var
aureo-maculata (Hook.f) Kitam. &9 X&72
ERZZITBMONRH B, PHINVTTHE

MM AN S T 2B L, Bk L 724k
KHEZD] EBHD, F T YT THEE
FITE 5T 5m <5 NOIFIC SR ORND
b0 EHBIENCHED ‘R LEX
531, ZFENVITHE [ERNSATE
RAGBOELAA OB ABRANIC BN S, —ik
idohE SWo L EFATNS, &b
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BIENGHEED A EEZXSNS,
FEz=hi KR Clekth 1989) T
7% F japonicum (L) Kitam. DEM & LT
A4V 7 T var. gigantea (Siebold et Zucc.)
Kitam.& Y 27 F 1Y 73 var. luchuense
(Masam.) Kitam. DA S, RZSMEE LT
BEYU TR CHERSThY T TF,
FHYTTHR VR VT THF W]
FTHEY O TER, CAIVTTER OffR
&\ F japonicum cv. ‘FIEf< THYTTF,
F. japonicum ‘Aureomaculatum’ “FE>FVT
T+ (FE>VITHFOHELEM) . E
japonicum cv. ‘TRY VT TH OFHENH
%, INSOEILMSIE. o TULMEPE
e L THRONEZFE YT TFORY Y
TR, VT TFORESRICE TITEN
Tl EMHEREIND, DA I YT TR RE
DRBENT LD L OMEF o 7z, BRIEO—FH)
EHD, ab, THEAMER) © IFADD
BREIZDNWT [EOBDMENIZRY VT
TEXOHADDBHITSNTND (HHK) | &fiF
MENTNBEN, FKE 1 28) 2h5 L%
ORANETHEHANHTHINTND EM
5, INZRAD ER#SIZOTHA I,
HRIEDHERTIE, A0 - FRE 199D D Tz
THAEREZEMY &) BHD. HED
(A =AY 33 WEMRFDERIZE b & i fE
MEEEEBIIHNAINTHO, HHEZEM
MELTDOY T THFITONWTHITFRBX
CKIED SIBANCAMT TOREENE LD S
NTND FFEIREIF/BELT, TEO 'K
SEYITF . HEO ‘HEADF | BE
DIEZEDITBEDLOIE "KFEERE 7REMNT
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Note on pileocystidia of Lactarius volemus

Toshihiko Nara” , Yoshito Shimono? , Makoto Hashiya3) , Masaru Hiroi®

! Abukuma Mycological Society,
60-99 Jyouban-nishigoutyou, Iwaki City, Fukushima 972-8316, Japan
% Kourigaoka High School,
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4 Koriyama Women Univ. ,

3-25-2 Kaisei, Kouriyama City, Fukushima 963-8503, Japan

Abstract : We observed the cap structure of Lactarius volemus. We found three types of
pileocystidia : thin cell cystidia 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%,
16% ,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
93250-201 Fukaisawa-machi, Naka-ku, Sakai 599-8236, Japan
» RIKEN Nishina Center, 2-1 Hirosawa, Wako, Saitama 351-0198, Japan

Abstract: Plantlets of triploid Senno (Lychnis senno Siebold et Zucc.) were irradiated
with 2C ion beams in a dose range of 2.5 to 50 Gy. The frequencies of survived plants
were not 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 and
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 et al. 2002, Miyazaki et al. 2002, Abe et 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 al. 2003, Hara et al. 2003, Saito et al. 2006) shape, flower color
(Okamura et al. 2003, Hara et al. 2003, Suzuki et al. 2005), sterility (Suzuki et al. 2002,
Sugiyama et al. 2005, Saito et al. 2005), dwarf (Honda et al. 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 al. 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 MS
(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 et al. (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 umol m™s™. After
one month of culture, they were irradiated with “C*® jon 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 gmol m™~s™.

k4

Fig. 1. RIKEN ring cyclotron used in this study.

After one month of irradiation, 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 transplant
(Table 1). Survived and proliferated shoots were divided individually and transferred to
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Table 1. Effect of “Cionbeam  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 rooted
Dose - Survival rate plantlets were potted in 6 cm diameter pots and
(Gy) (%) kept in the room controlled at 25°C for
0 87.0 *11.3 acclimatization for ca. one month. Although
2.5 85.4 9.1 several plants died during acclimatization, 393,
5 94.5 *4.9 1441, 449, and 445 plants irradiated at 2.5, 5, 7.5

1.5 85.8 and 10 Gy, respectively obtained.
10 84.5 *14.5 Several mutations, such as variegated leaves
gg 8 (Figs. 2a, b), abnormal flower shape (Fig. 2¢) 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 in 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). It might be difficult for the
fixation of these mutations on Senno because triploid plants could rarely produce progeny.
However, Miyazaki et al. (2002) selected un-chimerical variegated leaves petunia using
combination of heavy-ion beam irradiation followed by the selection among many shoots
regenerated from explants of variegated leaves in vitro. On the contrary, shoot regeneration
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
isolation of mutants.

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

Dose achl\iI:;a(t)ifzed No. of plants wirh I:l:v:;ﬁ:;t:h‘:;:: No. of plants
plants variegated leaf (%) changed (%) without hair (%)
0 86 0 (0%) 0 (0%) 0 (0%)
25 393 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%) 5 (1.1%) 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
1 cm. c) Flower shape mutation (left: original flower, right: abnormal flower
irradiated with 5 Gy). Bar indicates 2 cm. d) Hairless mutant (arrow). e)
Hairless mutation (left: original plant, right: mutation irradiated with 10 Gy).
Bar indicates 1cm
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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

Toshiaki Shiuchi®, Yuanxue Lu?, Zhonglang Wang?, Jingxiu Li?,
Yunguang Shen?, Hong Ma?, Hui Ji® & Kaiyun Guan®?

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
2 Kunming Botanical Garden, Kunming Institute of Botany,
Chinese Academy of Sciences, Heilongtan, Kunming, Yunnan 650204, China

Abstract : Habitat conditions of the four species of the Iridaceae, Iris laevigata, I
japonica, I. tectorum and Belamcanda chinensis, were observed in Yunnan Province,
China. Iris laevigata occurred only in Beihai Moor, Tengchong, Baoshan Dist. Iris
japonica was observed in Yangbi, Dali City, and Hetoucun, Jinping, Honghe Dist. as in
cultivation being transplanted from neighboring mountains. Iris tectorum were observed
in Yangbi, Dali City, and Baishahuguosi, Lijiang City as in cultivation or naturalized. In
Yangbi, I. japonica and 1. 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, 1. laevigata, I.

tectorum, medicinal use, naturalized
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DAL Braun-Branquet (1964) DA
BRI > TITW IR AR & Fl A i X % &5 1
TEITkEDI, T4 pH ZRBEEFREO
ltwin pH B212) ZRWTHX, £EFNHER
SN/ TEpH B E#E Table 1 IZE LD
Teo Eiz, EBEOENICERZLE ORI SE
ZOWTHHERDFLEE L /=,

FEMRRELET VAR 4 FRIZDNWTRH

Table 1.  Localities of the four species of the Iridaceae surveyed in Yunnan Province, China.
Species Locality Altitude  Soil pH Condition

Iris laevigata

Beihai Moor, Tengchong, Baoshan Dist. ({R1LIX B#71t#E1808) 1730m 5.6 wild
I japonica and I. tectorum

Yangbi, Dali Dist. (KHEIEE8) * 1840m 73 naturalized?
I japonica

Hetoucun, Jinping, Honghe Dist. (£137][X & Y- 3L.) 1710m cultivated
I tectorum

Baishahuguosi, Lijiang City (BL1E4EF) 2700m naturalized
Belamcanda chinensis

Fadouxinzhai, Xichou, Wenshan Dist. (LXK FalHETHEFS) * 1520m 7.1 wild

Jinchang, Malipo, Wenshan Dist. (CZIUXKFRERST) 1550m 74 wild

Hetoucun, Jinping, Honghe Dist. (4L{f][X 4T 3k) 1390m cultivated

* correspond to the localities those presented in Tables 2, 3 and 4, and Figs. 1, 2 and 3.
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REIIFEr DEEAER (KUN) IZIUEE T
LEME THRESINZEELB LY Goldblatt

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

(1990, 1991, 1994, 1996, 1998, 2003) 1= & D 5
HENTRBEREEE LD Appendix 1Zi0L
72

B RICAEE I3RS R MR-
aid. BT THEIUE L TRAEYEANT
BE: - RRBRELTWS, b, IEL -
RIZFILRPREYEERE (TYM) IS
LTWw3,

1. AFYNY  [ris laevigata Fisch. (Table 2,
Fig. 1, Plate I-A, B)

AFINFIIHREEFE O, (Rilith
KEErh ORI BRI — &R 2V TE 4
HHENTWS, ILRBEIIKE S A
EIEH>TWT, ZEAEDEAMEIZL DE
IR SRR B 2 & L THiY
LZOREIIZBDTNS, HFINYIZBED
PREDESILEFTNHR SN, 2 14
P CHIEREZTV. FIFTAICH S =il
2V Leersia hexandra (1 %) . Alisma
plantogo-aquatica (XEF T . Impatiens sp.

(VT2 . Loberia hybrida (FF 3
U BEMoTz, BEOEFEEDKD pH %
FHIL7& 25 pHS.6 T MRS (2006) 12
LD PIEEN/=TIED pH6.6 L D BEEEDIH
MzERLZ,

EAL - EREDT Y AR

49

Table 2. Species composition of Iris laevi-
gata community at Beihai, Tengchong .

Plot 1 Plot 2
Square (m) 10X10  10X10
Herb layer
Hight (m) 0.65 0.7
Cover (%) 90 90
Iris laevigata 33 33
Leersia hexandra 33 44
Alisma plantogo-aquatica 11 .
Impatiense sp. 1.1 +
Arundinella sp. . +
Bupleurum sp.
Cyperus flaccidus +
Eleocharis dulcis + +
Eleocharis sp. . +
Eragrostis unioloides +
Eriocaulon decemflorum +
Euphorbia humifusa + +
Euphorbia peplas + +
Euphorbia sp. . +
Lipocarpha microcephala + .
Lobelia hybrida + +
Monochoria vaginalis + +
Najas minor +
Nymphaea tetragona +
Polygonum chinense + .
Potamogeton distinctus . +
Ryhnchospora rubra +
Sacciolepis indica +
Scirpus asiaticus +
Scirpus triqueter +

2. % H Iris japonica Thunb. (Table 3, Fig. 2,
Plate I-C, F)

HALHEICAHT ST, EFE T
PEES, HEEICR SNz, ERAILEEHAR
MRAICHERETERTT5058HEL, Z
ZTIE Sm ZEDW)IRWIZEZIRIT 5
72 DTV 2 DAPRE Juglans sigillata HIREF X
N, ZORGEO TR - 7 BT <

i Nf{

Fig. 1.

u

Mi%\v %WWE WW i |

Vegetation profile of Iris laevigata population, the plot 1 at Beihai, Tengchong,

Abbreviations: 1l, Iris laevigata; Lh, Leersia hexandra; Ap, Alisma plantogo-aquatica; Is,
Impatiense sp.: Loh, Lobelia hybrida; H, herb layer.
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Table 3.  Species composition of Iris japonica
and I tectorum community at Yangbi,

Dali.
Plot 1

Square (1) 5X5
Shrub layer
Hight (m) 35
Cover (%) 10

Juglans sigillata 1.1
Herb layer
Hight (m) 0.8
Cover (%) 95

Ageratina adenophora 33

Iris japonica 22

Eragrostis sp. 21

Iris tectorum 1.1

Artimisia codonocephala 1.1

Callicarpa giraldii 1.1

Cyperus sp. 1.1

Halenia ellipetia 1.1

Juglans sigillata 11

Onychium japonicum var.lucidum 1.1

Pteris cretia 1.1

Agropyron sp.

Amphicarpaea bracteata

Bidens pilosa

Calamagrostis sp.

Clausena sp.

Clematis sp.

Clinopodium chinense

Clinopodium sp.

Commelina communis

Cyclogramma sp.

Cynodon dactylon

Euphorbia sp.

Galium asperifolium var. sikkimense

Geraniwm yunnanensis

Gonostegia hirta

Impatiens sp.

Indigofera sp.

Marsilea quadrifolia
Oenanthe linearis
Parthenocissus himalayana
Perillula reptans
Phyllanthodendron sp.
Pilea martinii
Plantago asiatica
Polygonum nepalense
Potentilla fulgens
Pratia sp.

Scirpus asiaticus
Selaginella sp.

Sida yunnanensis
Triplostegia sp.

L T T I AR TRk T TR Tk T T S T S i SR

Rotze., ZOHBIMEA F/NY bRFAHIC
BB LTBD. T Ageratina adenophora (¥
7 ®) . Eragrostis sp. (A %) . Artimisia
codono- cephala (FZFV). Callicarpa giraldii

No. 12

(75, Halenia ellipetia (1) > R

B . Preris cretia (4 /MR I2EN
Hlman, FEOLIERFTLTWEZE
PHTZEZDIMKRD Raho7=l &, £
HTTDOANIZHWTHREZ Bl 2 EMNTENT
EMSHIL T, BES5<BERITABMICE:
BAENZbOME LI, ¥ A
. MEOFAHREITHTIRNBHHE TN
% (& 1991, L, L. Hico NZERMICH
WD Z LR, FEENELVLWOTYIER EE
BRELTWA LMW, BT T, Juglans
sigillata DWNHER % 5T 5 &5 B THE
TIZHB D1 FNYHEDTHEHEMN
720, MORAENZDLTED (Plate 1-D).
KHOBFEENERENS,

EREOMM THAHNTETH2EFETIE
MICHER TR SN TWE, #IELTwS
ANZHWE=EZ A, BEDDORDAIZE S50
D, TESDOIITRELZ D EAF ORI
VR o 7= oLz H A REE T4
HLTWLZLIFMENRELED TH ok, i
SNTVBEEICILEMDOILTRE L =ik
DIENKLS ENHRFEbEENTNS, AL
TERZRUISE DIZEHE LA HUg0

Sm—_-

Fig. 2. Vegetation profile of Iris japonica and
I tectorum, the plot 1 at Yangbi, Dali.
Abbreviations: Js, Juglans sigillata; Aa,
Ageratina  adenophora; Cg, Callicarpa
giraldii; Ac, Artimisia codonocephala; 1j,
Iris japonica; 1t, Iris tectorum; Pc, Pteris
cretia, Qj, Onychium japonicum var.
lucidum; Es, Eragrostis sp.; S, shrub layer;
H, herb layer.
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d—b—OEFBIzLDTENTEBD, BDOF5
ZEWITE Moz, 2, ZZTHHEME
LTH5T, EOBEHTH- =,

3. A FINY  Iris tectorum Maxim.
Fig. 3, Plate I-C, D, E)
AFNVIEHREPERICAHL. AFTE
S5N51 F/NIEEOEHRIZHEN S ER L
THEMEEZ SN TNS, EREILHEEDOX
BTy HERPIIEET 2D EHK
Bl TONFIZELED L Y HIZTRTEBD
THD. A FINVIIIREE AR R,
KEE FTE 72 EOERBIRIZH 5 X D 72030l
M5 1989), BHIDANICA>7=EZ3, vy
AERULKIEDBERETEETOLITH
o7, Flo. A HERKRICREZEDIFIE
31 DOBHERTET, EITEDALBE
ERREZZENRNWESTHD., ZThHDT
EMSATFINY B ABBIZZ DHIZFFEAE
NizboEHERIETND,
BILHADEEF TIXMOLEFRWVIZ 10m
BEALRESICEFLTWE, EEOEED
EFRIZHATFNVERIZEL TNWBEZANDH
D, ZZTHABWIREATHAD., 1T
HEBEHOMMBTIIMA THE TN TVS
D& UIZUIERNT =,

(Table 3,

4. ©FIF  Belamcanda chinensis (L.) DC.
(Table 4, Fig. 4, Plate II)
FEAGLERD & - T BN O R T OEE L
TEAUFOsmgaEE Lz, BiE 3m BRE
OZRMOWT, Y0 o =R a
KAENEHL T, B TFIIMELIEN
ELTELSHAHZEIND=D. AN&DEHHNTH
DIFBEFELTLEDI S LWL, ZOHAHT
BEATXOEFRIHATEYS. AL BT
LTI THA=HDEEZ NS,
EHEEERTOOETIINATTEATFD
REZITH Tz, WL S AREOHERICERSEK
DEFITEATFEREL THWH0%R

ER : BEEDT T AR

51

25m—+

[

Fig. 3. Vegetation profile of Belamcanda
chinensis, the plot 2 at Fadouxinzhai,
Xichou. Filled masses indicate outcrops
of limestone. Abbreviations: Rk, Rosa
banksiae; lo, Lindera ommunis; Sd,
Schizachyrium delavayi: Cf, Cotoneaster
franchetii; Op, Oxyspora paniculata; Na,
Nephrolepis auriculata; Cd, Cyclosorus
dentatus; Hf, Holboellia fargesii; Bc,
Belamcanda chinensis; T2, subtree layer;
S, shrub layer; H, herb layer.

M. ZOMEEINEITINTHRELZZ L
ZHE, ZOMEEBAELEZ. VA MG
MERBNDHORS LILLEHIET 245
AT (Plate II-A) . HAEIIMENMERE N
KA THHIEZREEY, LidLidavay
> Cunninghamia lanceolata KM E N, K
TEOIRYNOMELTHAS Nz EZ
BHEN, TOMETIIAET Sk 314
WUNFERTE >, EFHIIRAEICE
KUK U 512, winbs AU Fid
TDITDEMIREDHENTHHITKAE L.
HEIZIE T ORI EZ D KK TH > 7=,
[N Lindera communis (7 A J F 8},
Schizachyrium delavayi (1 % %), Luculia
pinceana (7 HFHFL).  Nephrolepis auriculata
ISR, Imperata cylindrica (1 35}
IREMRSNz, EATFEREL TWDE
W EZ A, HORTFAENEZITRE
MAZEEMELTHATLIEDZ LT,
ANZ IR THAEMARZRDITZ LEELT
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FB 570 BA 5N TLE- =
TOTHD, TOLHHETEREL TS
DL, BETIESTUBILRD ENSZET
372< AT HITH T TIEZ D, BGEL
TR bDEMATEZEHHDEIE,

Table 4. Species composition of Belamcanda

chinensis community at Fadouxinzhai,
Xichou.
Plot 1 Plot 2
Square (nf) 5X5 5X5
Subtree layer
Hight (m) 4 4
Cover (%) 10 20
Cunninghamia lanceolata ‘ 3.2
Rosa banksiae 2.1 .
Shrub layer
Hight (m) 2 2
Cover (%) 30 20
Lindera ommunis 33
Schizachyrium delavayi 22
Luculia pinceana - 21
Cotoneaster franchetii 1.1 .
Holboellia fargesii 1.1 .
Oxyspora paniculata 1.1 1.1
Antiaris styracifolius + .
Ficus tikoua +
Helwingia japonica +
Lonicera japonica +
Pyracantha fortuneana +
Herb layer
Hight (m) 0.4 0.6
Cover (%) 70 80
Nephrolepis auriculata 33 -
Schizachyrium delavayi . 33
Cyclosorus dentatus 22 .
Imperata cylindrica . 2.2
Berchemia yunnanensis 1.1 .
Lindera ommunis 11 .
Artemisia codonocephala + 11
Centella asiatica . 1.1
Eisholtzia sp. 1.1
Pyracantha fortuneana 11
Aechmanthera tomentosa + .
Anaphalis contorta . +
Antiaris styracifolius +
HBelamcanda chinensis + +
Bidens pilosa . +
Bupleurum tenue +
Chassalis curviflora + -
Conyza bllinii . +
Cynodon arcuatus +
Cyrtomium hemionitis +
Dendrobenthamia capitata +

Disporum cantoniense +
Echinochloa indica
Elatostema acuminatum

s

Galium asperifolium var.sikkimense
Heteropogon contortus

Hyperium japonium

Justicia proumbens

Lepisorus marosphaerus
Lophatherum gracile

Oenanthe benghalensis

Pinellia ternata

Rubus obcordatus

Sinarundinaria nitida . +
Smlax sp. .

L

4+
PR

+
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PETIIHEOMTHEE L T AEEKER
BTHHE2ETA, EEOEEINBLE
250cm EEHHDImNAAKBDIEATH -
7z (Plate II-C) » Z DRIZHIAIZTENZHD T,
BEHPZEEE L THAT AR08 L
TWBEDIETHo7, Hsu (1971 3H
BOEFUFORZERET n=64 £ EEK
FERELTHD. FRIOKEOEATFE
EREBRTRELLL=DDTH AN LN
7, ZORDOREERIZDNTIISHRE
THTFETH 2,

HEATIIEEZER L= D% fiFd, W
i KRE, I ERICATNS G S 1989).
ULALEAS, ERECRERICE> THIA
DHEAMREILZDED T, £FTHEENEZLT
SNIEMBEDFIZ @7z & 2 AHEDIIT
HWasZEHHD, ZOBRICIZANEDFiED
B ERBRRHIAREED I ETH o7z,

ZOMEL. MEIEANERIE S FEoEES
LR RIT K DR 18 EEEEBNR B 7 A
FHEYBETEEREOZD OB R
% O EZTTEMBL=.
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Appendix

1. AFYINF  Iris laevigata Fisch.

Fo Hai () alt. 1536m, May 1936,
C.W.Wang KUN 0310174

Chromosome number: 2n=28, 32, 34

2. % H Iris japonica Thunb.
IR AR RSB L alt. 2800m, May 20,

ERML : BREEDT v AREY 53

1964, B FEII KUN 0310139; KRERKIL %S
I alt. 1200m, Jan. 13, 1940, ¥ F#E KUN
0310138; &R ACERIFIZERZ L alt. 1900m,
Dec. 12, 1938, & #3 KUN 0310136; B
WFAZETFEE, Apr. 27, 1929, & -8B KUN
0310135; BRI —REHEATZE alt. 1500m,
Mar. 26, 1954, & i — KUN 0310133,
0310134; ZERIE/NERE 1972, B {8 KUN
0310142

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

3. £ FINY  [ris tectorum Maxim.
HILREEVT B IER alt. 1780m, Apr. 14,
1991, METEZRB KUN 0310344; bz
TR alt. 2200m, Jul. 2, 1981, iM% KUN
0310338, 0310339; SHALARIER T alt. 2000m,
May 1, 1974, EAEHIEAYAL KUN 0310345;
Jing-Dong, Bing-Buh alt. 2200m, Jun. 9, 1940,
M.K.Li KUN 0310332; #EP8%% (Wei-si Hsien)
alt. 3000m, June 1935, £ %M KUN 0310331;
SR, Apr. 26, 1929, & {ZB KUN
0310330; Likiang Laschiba, May 5, 1939,
R.C.Ching KUN  0310329;  Jing-dong,
Shan-luh-shan alt. 1600m, Mar. 4, 1946, M.K.Li
KUN 0310317; Hurngpoh alt. 2600m, Nov.11,
1937, TT.Yu KUN 0310327; Marli-po,
Hwang-jin-in alt. 1600 —1800m, Nov. 12, 1947,
KMFeng KUN 0310318, 0310325; SE
Chungtien, Anangu, May 22, 1939, K.M.Feng
KUN 0310324; ACRERLE 25 alt. 3000m, May
27,1937, T.T.Yu KUN 0310323; L33 alt.
2300m, Apr. 11, 1937, T.T.Yu KUN 0310322; &
L840, May 28, 1939, ¥ #% KUN 0310320;
Y. Teishsi, Tse-jao alt. 2800m, May 11, 1937,
TT.Yu KUN 0310319; REIERIEHF alt.
2085m, Jul. 4, 1993, & %, M KUN
0310340; HEMFEHUGEIL all. 2000m, May
2, 1981, s.n. KUN 0310341, 0310342
Chromosome number: 2n=28, 32, 36
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4. ©FIF  Belamcanda chinensis (L.) DC.
Si-chour-hsien, Faa-doou alt. 1400— 1450m,
Sep. 18, 1947, K.M.Feng KUN 0229832,
0229835; RE{L%%(Li-Kiang Hsien) alt. 2500m,
June 1935, £ HHE KUN 0229833; Y. Yan
Shan Hsien, Bar-garh alt. 1100m, Nov. 17, 1939,
F EM KUN 0229834; Shunning, Hila alt.
1600m, Sep. 8, 1938, T.T.Yu KUN 0229837; #
PERE I TL A K., Nov. 3, 1940, s.n. KUN
0229838; JCFHMEYY alt. 330m, Nov. 12, 1973,
i KUN 0020493, 0229839; 4T iR B4
I alt. 2030m, Jul. 16, 1965, & fif#& KUN
0229840; & alt. 1150m, Aug. 29, 1955, KUN
0229841; #LREMmE L alt. 1600— 1700m,
Oct. 2, 1958, B L) KUN 0229843, 0229847;
EdGUE al 1500m, Sep. 24, 1933, % il
KUN 0229844; fHILIL/\IE, alt. 1100m, Nowv.

No. 12

17,1939, £ &M KUN 0229845; HLkEIE
FF alt. 2500m, Sep. 4, 1955, I EHE KUN
0229820; Shang-pa Hsien alt. 1500m, Sep. 24,
1933, H.T.Tsai KUN 0229848; PEMARH S EEN
fr alt. 550m, Sep. 22, 1959, s.n. KUN 0229821,
0229849; HiBIEES alt. 2100m, Aug. 4, 1963,
FPEFRE KUN 0229825, 0229850; HHI% (Che-Ii
Hsien) alt. 1000m, Aug. 1936, £ &M KUN
0229818; MLILI/NERIZE alt. 1200m, Oct. 22,
1939, £ M KUN 0229819; P4 AARAN/ N
NS 1/AH, Dec. 29, 1959, 2 JEHE KUN
0229822; ®IJIIEZFFETF LML Jul. 22, 1929,
% {28 KUN 0229829, 0229830; #o4z222b}
alt. 2000 — 2200m, Jun. 24, 1940, s.n. KUN
0229831
Chromosome number: 2n=28, 30, 32
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Plate I. Three species of Iris observed in the field surveys in Yunnan Province. A & B, Habitat of

Iris laevigata at Beihai, Tengchong. C & D, Habitat of I japonica and 1. tectorum at Yangbi, Dali.
F, Iris tectorum naturalized at Baishahuguosi, Lijiang. F Iris japonica cultivated in a farm at

Hetoucun, Jinping.
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Plate II.

Belamcanda chinensis observed in the field surveys in Yunnan Province. A & B,

Habitat at Fadouxinzhai, Xichou. C, Long stem of B. chinensis culfivated in a farm at

Hetoucun, Jinping,



Bull. Bot. Gard. Toyama 12: 57— 76 (2007)
LR PR EEN RS

BlhRyos&E (11)
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Materials for the Flora of Toyama (11)

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

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
% 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. oryzifolium var. pumilum, Lespedeza davidii, Anoda
cristata, Viola brevistipulata var. kishidae and Lysimachia xpilophora. Additional
localities in Toyama Prefecture are reported for Scirpus nipponicus, Ceratophyllum
demersum and Bupleurum longiradiatum var. breviradiatum, which have been known
from only a few localities. Current survival is reported for Salomonia oblongifolia, whose
growth has not been recognized very much in 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.

Key words : flora, new localities, new records, Toyama, vascular plants

CRETELRNHSNTWAA S BFosNTHWRENEDTHS, O350 h

Yo, BILERNTIIENZZEFLMHSNT
WM TEREMDAEE % 2006 EEDEFIH
EBIVEARECLOERL O THRET
B

SE.ELRFLEEE L THET S 10 0
BZ, WENOHEILRICBIT B EFOLEMN
T LR REIRES CREfL 1983) 78 EDXXHRIC

Y3 )F YR/ RY 2 Ranunculus muricatus
L. &A1 TFF 2R T4 R japonicus Thunb.
var. ibukiensis Tamura &, A HNF A RI A
Sedum japonicum Siebold ex Miq. subsp.
oryzifolium (Makino) H. Ohba var. pumilum (H.
Ohba) H. Ohba I X /X F 2T Y Sedum

japonicum Siebold ex Mig. subsp. japonicum &.
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A XA bT /)X Lysimachia X pilophora
(Honda) Honda {3 X~ b J /A& L. fortunei
Maxim. BEFH T /A L. clethroides
Duby &ENENEE S NI R NE ILHF
FXE > 5 —1EAH (TOYA) IZ D IEE 1
T,

—4. BHERES S L THRETS 4
SRR INETEHILRNTOMELRER
RENTEMILhFISNTW 22D
DTHBD, TDIB, I VE Ceratophyllum
demersum L. {& [(EILIROEBOBENDH
LDHEAM(L Y FTF—F T v 7 L0 NE
IR A TEERBEAR 6 A RAERR 2002) THAMEIR
i (CB). XA Scirpus nipponicus Makino
KR IV YA 3 Bupleurum longiradiatum
Turcz. var. breviradiatum F. Schmidt {3[R1& T
fERE VU EENTVEHDOTH DA, KH
BIZEDBIWWRERNICH = BREFT AR T S
IENTERL., £z, & F 2 A2
Salomonia oblongifolia DC. 1322 FER/TIZH K
TRONIEERDR D DN EOFEITFEAL
HoONTWRNTbDTH DM, SELE
DOEREMERUCBMICBGE TSI E2MAL
7z

BB, ARETIAHLUEERL, Bl
FHEYBEIEARE (TYM) . BIIHR#et >~
5 —IEAE (TOYA 3B X OE LA F 2
BEREYEEARIEE N TV,

1. BIWLEHICENEER
1-1. Fv¥ KR/ yRA  Eremochloa ophiu-
roides (Munro) Hack. 1 %%}

IR P REYEE O hiERE CLF
MRS ES S0 RBOBSIERID, Bl
PERD PR I AT 9 2 FdfTad k& 7= 23
NOZEEMTER MR L., EAREZERL
(Fig. V. ARUIHMT 27 S FEBETEE
DIFALHY T, AR, fRNIE, =Z&ER,
SUEIR, ML, ERBRICEBTSASNT
WS (KR 2003) , B ILROUT IR T3

No. 12

EDEZAREIIRNWEDTH S, EILRSP
RHEYREEA P E LR 5 -
A ME I NEARINKENTB 5T
A X OEAPIT B IR B TS X
NEAMERIEINAREEARTIEENTY
sz,

AERUEA - BT =AERS 100m, EREIE
HIl, 2006.10.8 (TYM15787).
1-2. EAXAYIVZ  Juglans mandshurica
Maxim. var. cordiformis (Makino) Kitam. 77 )l
Ry

FER T BRI ALIE 95 L) 1 O] T
DTREVNEFTEZHRL., EAZEHL &,
SEGSN-bDIL,. TREMEFRICHDETN
BF T2 Juglans mandshurica Maxim. var.
sachalinensis (Miyabe et Kudo) Kitam, &35
DA DK TIZERIZIA SN o120, #
RIIFEZM OB TES 3em Kih&/NEBIT,
KHISTHEIC 1 ROHEENH 5 LSNKIZIE
FEHTHD I EEMAL (Fig. 2) . AHFREE
RIE L=, AOHBEIBEOANASNDE
INDHENEN KA 1983, 1LlF 1989,
Ohba 2006). AtAf « #H (1992) 1T REFULFIR
BTREATINIZBO/NINZR> THED
FZUNWIERELTWRZEERELE L
T, HOBESMWHEELLZHDED, HE
DHDEDBEZSNDHELTHSZHITTY
5. TD—HT, FMILE (LE 1961) . H
sty B X RE R (Kl 1991 IZ50 1
T B5ERRTNDX RS H DT, FFIE(E
FHBDOR 1970) i 5 ST R IR GR&RIEH»
2000) (2 F 5B OMMFERIII AL %
WD LT TnWa2600H0. EFEHOE
(197001 THERSZ 1T E b Tnizal, &
BIZEERROXSIcAEMNH D) L8Rl
T3, FILROMTRE T3 EER (Pl
1997) . FBU (LB 199D . &R (50
2003) IZACERD D B S EEILE TR DM - 72
LEEMIIEDICHFHRBHZHHMN, Dl &b
BT E AN I 3EE TN THREWN, £,
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W+ F 25U 2 MFER O K IER (7,
B Ic LU LN D LRSI H - AT
WS LA, FAKRONEER EFEERIZ &
2 BFEMIIFG LD TOESFROEH %

ML TWEEDZETHBM, INHDB
A2 O EFIIdER TR <, BtmEid
EZZIZKW, ZOEHRZEEEERETNIL.
APIZBITHE AT NI HEELKTH S WIHE
ENEWEHEIIE NS, TR Rk E©
BRI > —DEARE T I3 A8
HERE I NERAEDERIIREN T,
inolz, INSOEREIZITFLRAED
FZTNI ERIESNERIZHIES N
TNV, ZORPRIERENENTHRND
T EATNIMBEL TWS e H 5,
B TOMRIIC DO W TIZ LR O @EmidiLA
ATIEFHTH S0, il BE) D
fHETHAFICIIEE LA =TIV I DR
WWIRES T, 208/S—t > FOBETE A
T IOERMBEREINDZEnE, 205
DN DEKIETHHEFEIRICHEFL T
WA RIEEMEDTRE VY,

AEHUEA : T PR (LE)IFEEE 180m,
KEREBA, 2006.11.5 (TYM15788).

1-3. M2/ FYR/AKREY Y Ranunculus
muricatus L. F R I7F}

2001 &M LK L EHTFEICAIE S
ZKEOMERS TEEEHERL TV,
2006 FIZFEAUES (Fig. 3) ZEBIL /=D TZ
ZIZHET B, EFMIIANELFIT,. AXA
JHAFES, BEAF ROV IRENELT
LZKHOHEED TH o208 SHEEELZR
U TEEEEE OREFT THRIRDERE DY
FITEREHR L. gHEESNZHDEE
HEAEETH D, REICHIKROREENHZ 2
& (Fig. 3B) #RR L. AEEFAELE, Zh
5DEFHIIWTNOIHEMNTH D I &M
5. SRR SITRA LU TEA L2 ATHEME
MNEZONS, FEIFZI—Ov/\, BY T
FRE DR LY T, ERTIEAMD S iz

KEM : TR 705 &R (1)

59

ERFEVHSNTH D (FIE 2003) . B LR O
BEHIE T HA)RICEEENH 5 (B R 1983,
IV 1987) . LR R RUAES B A L E L
TREX b oy —lZidsfl s FE I hi- s
MNEDERIPRZ N T o720, El
TREUEE o7 =TSN TWS 1 7+
F >R R, japonicus Thunb. var. ibukiensis
Tamura &EESNZEARPITEI AR ERE
SN DT EDIEA (TOYA59285) MWE X
NTW=,

AEHLEEA W TS 45m, KHEE A,
1997.4.11(TOYAS59285) ; BaWTi{f§ & 100m,
7K Lk, 2006.5.29 (TYM15789).

1-4. ARV HS> Diplotaxis tenuifolia (L.)
DC. 7758

fEEER S BOFUNERE L OERIC
ETAEEEDOD 7 — b ORBERES T
EHEHRL, BEREERLE (Fig. 4. —R
L& ZABANYFHT Y Erucastrum
gallicum (Willd.) O. E. Schulz 2% R 578,
SHESNEBLDRELIFENEETHDZ
& (Fig. 4B) . 2IKITRF DRGMNH D Z &,
BHIEE EBITHEEMNR L IZEE L TRENE
NTEZEEBERAL, AfELRELRE. &
fBixa—ow/. k7708 BT PTEE
DRk T, ERTEIAMNZETEN IS0
THD (FH 2003, FILEOAKMIETHE
BFUL (B 1997). FNBE (ER 1989) iZisk
MdH 5, FLEPREYESE IR
t 2 H— OREARICIEIARE & FE SN aEs
BIEENTES T, 775 FROEARDIZ
HAMEFEINBZREERIIESEN TV
Mol

AEBLEEAR © BILTIREET 7m, FJIAHUK,
2006.9.22 (TYM15790).

1-5. AN YA Cakile edentula
(Bigel) Hook. 77 7%}

fEE = B O = EE Nkt L a0
E)IREROOMIETET 2HRAL., EAZ
{ERLL 7z (Fig. 5) o BEAMERIRFIZIZE/ZBATEH
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DRETHD, WEOHROREIIHR T
BT, ERNEETERETHEI L
. ERZFERBTI/NITH S Z & (Fig.
5B) 2R L. AEERELRL. ALY
AU ARFRICREE DR LAY T, ENT
3ALRE, AN GRALR O L) 124
BUHSNTHD (i 2003). FILBOM
BEIR T HHIRR GRH 1982) ISR H B,
2006 FICIZBEUR TOMWRTHEFIHER
SNZEDILETHY GHRTA ME). B
FEMRZ T BASHRRIDRE A 121> T B FIF
ZLETTO<BRIZHEZ20MH LI, &
(iR s RAE RS E LR > 5 — 0
BRI AT & FE S NEANES h
THESY. TTSFHOERTIZHATE
EINBNEFERTEFENT WD /=,
AEHLEEAS < SKTTHAT RN OB 0.5m,
=8, 2006.7.25 (TYM15791).

1-6. Ah & A bdA  Sedum japonicum
Siebold ex Miq. subsp. oryzifolium (Makino) H.
Ohba var. pumilum (H. Ohba) H. Ohba X%
1V

& LT/ \EET P ER DA ) | R I LB S

SEDEVILEIR TRENEE MR L (Fig.

6). BAZEMLE, —AlizEZAIRAER
DHFLIUMDEZIZE WA ) I R T
Sedum  japonicum Siebold ex Mig. subsp.
Jjaponicum \ZEELS 578, SEIGESNZHD
BENEE Sem LN, FEiZE S 3mm BN E
B MMT/INETH S T &%, EkE 2001) 234
AZA BTADRKRE L THETTWBLSIC
G T <M RERIT > TWB I &2
WL, ROWBEEREE L. AHREDH
FENERIREZETAHTH O, Bt x
IZEEEYBR EBE XS5 N, EROAT
ERFELEINTNS CREF 2003) . FRITDWN
THHBRAD B0, SEIZEHT D Ohba
(2003) DR HED Teo BB OEBEHE T
BEDLIAREFRNEDITHS, FLE
R E S E TR > —0fEA

No. 12

JFEIZ IR S NAEARPIZIIA D RS RIE X
NEBOFEI N T o720, Bl
BEUb e 2 7 —IEEINTWAA /T
R TH ERIE S NEARIZII AR &
FIE SN 5 AEBTHEDEALR (TOYA 29981,
TOYAG0013) W& EN T/,

FEPLERA - fETTRRm AL SRR 1
SRR Y < VMR T 2m, GEFFA2),
1994.6.20 (TOYA 29981) ; faidtgRimes 3%
ISR 2 SREHERIRDI 2m, AEFH (124),
1994.6.29 (TOYA60013) ; & L /\REMT i
m AR 50m, KFEMB, 2006625
(TYM15792).

1-1. O 2FNF¥  Lespedeza davidii Franch.
< AR

YRS B O = EENE LiE i
(BT B ILFEHOMERNVTEF ZHR L.
BEAZIER L= (Fig. 7). §EE SN HDI.
MNERZHBETRADODTEE S EFEX
BTHBZ & (Fig.7A) . MEEETHICET
BEENHOHAMICRASZZ &, HFNIE
WZ &, BHIR= AT TENBEL LR
PSRBT & (Fig. TB) R E&FER L., AL
FE L7z, AfEThEOFED, #EIES
9 2R T, BATIZIL OB, BEE,
FENBIZEFTNHOSNTWS (KBEFH
2003). ZNS DEFMII DTN HIHEEE T
HO, LAREFICEDZPEERTOHAICK
DRALEZSDEHIZINTNDA, SEHE
IR THER S N2 BRF BRI D AREIR VW DB
WTHDIEMS, FEORKTRALRET
RN E DO TE V. FILRDEH gD
BREUCIZRESRO A, BB TIIEZLE
WDOMEIRWICHKEFTOEF AR ENT
WS ARIEF BME) . BILR Ry ED
R bt > 7 —DEABICITAE L FH
EENEERINEEINTES T, NERED
BAPICOABEREINIREERITE E
nTWwiahor=,

AERUEA - FILHILMAME s00m, =&
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fE, 2006.10.4 (TYM15793).

1-8. ZF7H*A  Anoda cristata (L) D. F.
K.Schitdl. 7 A1F

TR ED & A X & nfEh /K HTK E
PEBZHERIL., BEAREERL - (Fig.8). &
ICRENRDHD RN 10~20 HEERICEIE
T3A FE dbutilon theophrasti (L.) Medik. 12
L1578 (Fig. 8A) .. Fal1R 5N 7= b DIFTENNE
S3HLEHRELTROHAREHUNDZE
% (Fig. 8B). {ERAMKFROTHHIERE
ZHERL. AEERIE L. AT AU
TRREENSE T A V) A ALEREE OIR LY
T, EINTIZAEMNN S WNICEBESISNT
BY (& 2003) . FILEOEEHIRTHER
WRIZELED D S (EFE 1997) . /=45 (2003) 1344
FNNETIIBIBOHEE TV =cH s
ZEZERRTVDEA, SREIFILRTRHEE N
ZHDITDNTHY A XD E LTHA X

NIHEPSBALAIREENZDO TE W,

BLR P IEYRCE LTRSS —
DIEREAEEIZIIATE & [67E & NI-EEA IR S
NTH5T, TAIROEFPIZbEFERA
EShaREEFIFTEN TN 2.
AEHURAS : WS R, 7K LAk, 2006.9.30
(TYM15794, 15795).
1-9. FINFRXIV  Viola brevistipulata
(Franch. et Sav.) W. Becker var. kishidae (Nakai)
F. Maek. et T. Hashim. A3 L-f}
SETRERICA B 547 IV T 2RO
il (B 2300m) THEMESHRRBOEERE
RAN2006 FF 8 H 19 HICAEEEMAL. FLilL
BEEZHEZ LU (Fig. 9. ZOHMITHLE
E N ORHIREHR NI S /= 5728, G
HUEAIZIRE L T, SEERINES
DIIERBEBRICH DA ANF IV Viola
brevistipulata (Franch. et Sav.) W. Becker var.
brevistipulata (21570, ZEIIRAEHOEE
T 10cm AIEEENT &, ERECDIRK
DHDTERE 3~35cm &/NBITESIERMN
H3 I & (Fig.9A) . TEMER 1 o FRES

KM BT oS &R (1)

61

INUTH S Z L (Fig. 9B) BER L. R MEHE
ERFELZ, £ F—pERICED s 5
EBHBTMEFAILV Vioha
brevistipulata (Franch. et Sav.) W. Becker var.
minor (Nakai) F. Maek. et T. Hashim. 213X D
FEELT 2708, SEMER SN b DI SN
AHEOTICEWREZ M TRETOWI I 8
AN D Fig 9N FEIZFINFZ3
LELTRMNL T -7z, SRS N
FHSNOTWIEREEOE#M T, v av
JATATRVYINNIREEEDBIINNYF
WIZEF L TWB57T (Fig. 90) 235 t5TiE &
B TX e, ANEROMHRIZ DOV TIEE
EHEEENSIETINTAEENSZZ L%
WATAEE 1975, WATHD 1996) . HusAYIZIZ E
B AL E L TE Y, ELRIZDWTIEE
BEantuwizn, IMZBaicf%sE9 5
YD FEDIREFIE D 7= D DR ER TR T 5>
MR (B BARBEEYIFEY > ¥ — 1992)
T, BB, FRR. BEFE, KB
B 5 IR EROETHREN DD Z &N
IRENTNBN, BEIZE> TRIENS S
AEVPHEINTVS (B)IRERELEEHH
RERFERR 2000). ZDEDIT, XHKETIEE
R EAZFERH O HRRE LTI EBMEIC
785 TV, SRIOFAEIZEZDENIZHH
FHIZABERENET 2 ZENHS MR- T
BRI ECE LTRSSt v —
(I3 A BRE & RIE X N2 IR N EE DFEA I
BENTHBST, AANFAIVELFEIEEIN
TeBEADPIZ DHEEICR PR ERE SN D
FiFRMESNho 28 FlmRE ULt
2 =TI I T W BT ILAT O 5 L
(5 BIDHEFI SR DI EEDFA)NF A
2 L EFE ENZHER (TOYA33829) 13 &4k
WINETENEETH DI EMSFTINFR
AL THEAREESHS, L., EZXTIR
FEROFN LEERRETHIEDED
EOH., EOKRES L ENEMICHIE TS/
Wz, FEEEZ B>z, BROAE)|
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RTIEIAPEHIEREHRTH (VO) &2h
TWBZENS (A)IRREREHERRE
AR 2000). AR THAHEEBRICTOL
BNHD. 2B, KPEBIIENELL &
RUZXBHAPD b ND720,. SEITEEM
BB T D I EITELEZ N,
1-10. 41 XX b5 /A Lysimachia x
pilophora (Honda) Honda 7 5V %}
AFRHITTIZ 2002 FITKEBLUH
HEE L P IO bt 2 S cEH
ZHER UAEAZEE L TN 2006 4EIZH
7212 2 &P (& 1L i TR T 3 L O k) T4

AR L THAZERLEZEZA (Fig 10).

INSMEGEIIN D NI HEEE-
=G RIEILRHEEE E U TRET 5.

EREBREIAADNT ) A Lysimachia
clethroides Duby & X< b2 /4 Lysimachia
fortunei Maxim. DMEEHEEINTND D
DM, GEGESNEHDITNTNHE L
WX T/ FDOEIICEETIIRLSA N b
I/ FEFERENHET D, EEIXT R
/) F LIZFERROBEHEHE T . EI3A
AT FFERRGIKEITES N &
(Fig 10A) . IEFOMEIXIZIIENL T 50D T
MZH=TUTHEH T /A @M LIz &
A b/ F (@ LEEETENT S) DR
IRARIZ72 D Z & (Fig. 10A) . /NMERRELERD
HIIEE 35~5 mm TEH T /4025~
3mm) E XY b T /A (6~8 mm) DHEEL
RESTHD I L (Fig. 10B) 2 EDEHMNDH
D, 2KELTEI NS /A EXTET ) F
DHHMSEEIREZ RTHOTH 7=, [[
&> /7 2 ™5 ) A Lysimachia barystachys
Bunge WABIENA XX NT /FELTH
B, FEESNIZH DI ERD LS ITED
EEHETLIERETEE LN &, Eh
SIEEAEBHEEZHIRNT & LR EA
HBHIEMS, /P NT I AT RN S
DiFTz. 728, K#50003) IFRERPT,
H BT ) AR E OO L3R

No. 12

BICREDTIN—TI2, AXXX T ) 4%
RESBNWTIN—TIZEFNTNELEHTNDS
N, FRESNZA XX BT ) ATIINT
NHEW LS DL HFREBEZHERTNS
ZENS, PREDBEFETRSNSHDT
BB & X O DA DE W E 255
THEIWEEEEZEZIZ W, FERNTEH,
HE Nz 4 @EridnTns BEBOBININAL
Y B 50~100m OB EFANT
BEEAE BEEEIDRL oz, Thb
ORI HERIENEE T 285 5
KT EE) HHNE. X DT ) ADALME
SNV (ELmEPITE®) bEFENT
Wiz, F7o, BlIRPREYEBIOE LT
BEUbt o 5 —DEAREICIIA RS [H
ESINERIIE I N TS T2, B
IR L o 7 — IR E N TN B EEA
FDOXT ST ) FERESNIEHTHED 1
R (TOYA8357) &, Fh hT /A LEEEN
FeNTTED 1 5.(TOYA38623) BXLUEL
HIED 4 51 (TOYA6033, 44335, 44336, 67867)
BNWTNHEPHERERTESNE HDTH D
7z TRRICHREZETI2HEMOEORE
HED-® DY EFES BRI ()
HABF A AMIZE Y > ¥ — 1992) 17134 HEiT
BHRENSERERIIESLNED 23 12
THEEDPHERINTVWS I EMNRINTHED,
FROEBMBOWMYFETHEFE (5#
1997) . UL ELIR (KA 1987) B L UEHIR (50
2003) IZECERM B B, AR TEREETL
RF—=57 w7 20008 GHIEFBRRERE
AP 2000) TIZHLD LT 50TV,
HERERRD L v RF—% T v 7 TIIRKAEL
(RK AL AETE BB LR B AR R R 2002) &
IR (REFIR B R OAENIFTRT - BRI R
IR HREREE B SRRAERR 2002) D 2 184 T4 b
FARME LU TH->TW3, BRI
B AERT TEILROHEEOBENDDH
EM(Ly RF—F Ty 7 E0F) 1 KiTHE
RTIRBENTOEENRFETH > /=D
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EiFsnTnuizngs, BEORRLBEDE
AN SHRT HHPEETIIRAITLSEBFTLT
Wa ARt E <. AR DR nEIRE X
IZ<W, GREBNTOFMRIHfiENET S
VEZH BN, B EATIHEROBRNND S
&L TESICHD T30 EiInWEE
Ab6N5,

AEPUERAS @ 31 TTE/ZAE 10m, KHEEA,
1986. 7.18 (TOYA38623 : sTRIEA N b5 /
Z) 5w (FREek « ANEFED) 44 38, KW
B, 1981.74 (TOYAG6033 : TTREIEA D b5
/) BWUHR T #H som, KALEA - ki
T, 1994. 6.29 (TOYA67867 : JTCRISEA T b
Z /%) ; BiERRT R 8om, KRR,
2003.6.27 (TYM15796) ; & LUtk -PHT (ACER
e AT) S som, KHEE A, 1987627
(TOYA44335,44336 : TTRIEA I v 5 /) F) ;
BINHEEPITER 100m, KFEFE- ERF(A,
2006.7.3 (TYM15800-15803) ; & LLirtiksi s HT
# B 80m, H H K A, 2003627 (TYM
15797) ; FPK E¥F /MITFIR 40m, KIEFE
B - EAFIP, 2006.7.3 (TYM15798, 15799) ;
T (FECER - WomHD) STBFIE W EECE,
1982.8.23 (TOYA8357: STRIEX T b T / 7).

2. BILIEIRENLEEH

2-1. XA Scirpus nipponicus Makino 711
a @Ay

& LR A [ D H B BUE] & MU A
BIRRTILAEEICALE T 2 )L 7 B O LR
RCBTEIIC. (LT H 2R TREENCE
NTHHERL . EAZERLU (Fig. 1D. >
24 BERBDOY > /7 A LN EE
IBM, FEESNEHDIINTNOHHTIE
PERLENWZ E, BEFHICBEBROENEE
AR B Z & (Fig. 11A) . WMEIZEEM
THI< 45 Z & (Fig, 11B) 2R L A
ERIE L7z, SR TIERE (1995 2VIEER
D1 EMERUZONEEOME—DFET
H0. FEIRHEINZETZNICKRSIER

KEM : FLR7o0>&E8 (11)

63

2 FEFTE OREREI 725, BT Y P
RAHUA, SUNFREWKPIZEFTT
BIKE 10~20cm FEEDM T, > X11%30 F
HA—MIVEREORBICHEL TV, A%
(1994) DAFED AR TIX, JbHEE» S A
(RFIFREARID IZE D 29 HLEFIRTREID
FHREINERDH D ENRENTHBY,
R ZAEFEEZRTEN T Oy hENTHhian
BTYH, 9 ROZOBOMEMEERLL v KT
—H Ty BT EFsnTHW50T, &
B 38 FERFIRICALER D D B, AT TBREIT
Ly BF—4% 7w 27 20000 TIEED EiFsh
TWRWAY, BRH GRS R BE R B AR R LR
1998) . fZ=)IIE (B 1L1E 2 2006) « KBRAF (K
BRAT 2000) THEEFE (EX) LS TWHD%E
EUHELT, BAVAIS N T S ERERTIL
D TEFHIET= 5 25 REFFIRED L v RT—
5T ) THREOBN O H DhE & L Tkb
NTNW3, BLROAKIE THAROLER
MHERINTNE4ROS B, FBEEZRR
3BTLy RF=F Ty 7IZRYD ETF6NT
BY., #BHEGEHREARETD ARER
2004) Tl3HaRoEH 1 3 (CR, EN fHY) . K%
B (ERFIR B AREVIZAT - BB ATRREL
REARRER 2002) BLTGEE (FIIER
RIEZSTBARER 2000 THEBEGEH 1A
(VU) ELTHRONT WS, TELROKERD
BENOHZEY (LY RTF—F Ty &%
F)) TIHERME (VU Y & LTHROOTY
B0, BEHOEMI 2 EHRLna<, £Fm
BZELD TR, AEOEFREITRNY
KEDOWBCTOMTH BN, ZDOXD/RE
BIZZDOTHERLPTNWILEGDOETE
Be3E, SHRBILRKROL Y RF—4 Ty
U ERETDHEEIIELRAT I -0
WSEEME (CR, EN i) & LT D OMEY
MHLNEN, 728, FRRICERT B/h K
MEOEARIIDONTIE, BRREOERIZLD
SR MA R EIT S Z EIFELEZ -,
FEHMEA - FE)ERE HETHIL 300m, #
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K + P HIE], 2006.6.28 (TYM15810) ; 111
T2, 20069.1 (TYM15811) ; /NKEBH 65m,
TRHBEK, 1994.7.26 (TOYA45152).

2-2. XVE(LE) Ceratophyllum demersum
L <TYEHR

KT EICALE S 2 F= it T I E 1 &
KREtaWRiia BOAEBERVHREL, Eix
ZER LU 72 (Fig. 12). <V EIIAROF
& Limnophila sessiliflora Blume X XA F
7 Rotala hippuris Makino {27z 50 %
29350, SEESNEHOIEN=IKIC
300 (Fig. 12B) . B OBICSEN N H 5 Z &
ZHEREL . AREERIEL. 2B, ¥ VE(A
B IREOBRIZELD. BBEDOTVE var.
demersum & I\NU XY E var. quadrispinum
Makino @ 2 ZRENXFIIN 5 (FAEF 1994).
4 BRI ORI REN 2 5 7272 D)IHER
NEFFTHELEbOERETTHEMN, &

IR EIIHEZINZNED I ETHD,

SENIEZDOIYEELTHETHZEEL
7z. TELRMEYRE) CREIZD 1983) Tidg
MNiEm A, WM Elskhtbg, KB h+ )
B 3 EADEME L TENS>TWBM, §i
2 FIEANE LR PR R T LR
XAt 27— DEREIIIREINTE ST,
TOHRKRBESZSFHITH B, Bk
XAt > & —DEEAREIZIZ RO+
RIS DD, KA —DEDEANIE X
THEHD, ZD2EFIZAEIOH KT A 7=
SEAMBIED & ZARNICBIT DHERT
VEDEMTHS. b, KEH+ZINED
EFMITONWTIIREICHE L Z2bDEEZ 5
TWIZA 2006 FICHTEEI RN
(Il FR) o S ENRH S Nk T
DEFMITZ Db OKDFTHEA QFHEHS T
Ho e, RERHZIINZOBALTED,
HTFVARTANIA R EREFT T 5L
I ARDSEL L TWBIREETH - 1=, T
BITREZE T SO RERED>
D OKEYEBE RT3 4E 3R () QAR 4

No. 12

WY > 7 — 1992) IIE AT 3L BB LIS
DORFERRTEFVEREIN TS Z &N
RINTNBN, KRIIZDWTHEHRT S
FOREREDL v RF—4 T 125080
DD, ERNDORTOIENFIL TEF ik
MHdIELERD, FET (BETL Y KT
—& 77 20000 TIZID EF 5Tz
2, RESIR (BERSIR 2002) THKAEE 1 Hi(CR,
EN 1Y) EINTWZDZEIICHELT, 2
ED3EERIZH D 16 FERRED L v RF—
5T ) THREORNDOH B & L TR
NTNWS, BLROEEIE TS 518X T
TEHERL v RF—& T 7IZR0 EiFsh
THY. KEFE (BYIR B AREVTER - KB
IR TRER AR T B SR RAERR 2002) TIIHEm
fEt 1B H(EN) . HrBIE (FiBIR R A TE 2R
AR 2001) . A (G)IIREEL 288
SRIRFERR 2000) B L UBHIR GEHIR B KRR
BB E SRR AR 2004) TGN 1 4
(VU) . Iz BRI (i B3 L (R e AR 4 BR BT 3 B SR
SRR 2001) TIIMEREBAIAE (ND &L
TENThEbIh TS, [EILROHED
BENOBHIEM(Ly RF—=F T w7 Lo
F) I TIIHEMAEIRE (CR, EN M) & L TR
DLDNTNDAY, FEIEARDNTE B HEE L PE S
SERL <, WFhbAFEEIME NS
EMS, TOHFIV =5 73RS THS
¥ ns,

AEHLERAS @ HHKTT LB fEH#L 40m,
NIETEE - AR, 2006.10.8 (TYM15812) ;
KB+ W E, it BFAFER, 1947.825
(TOYA12831) ; KEHT—2 7=, HJII%E
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ERTIENS (Fig. 13B). FREFELE.
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003725) ; fiTEAEYL 2006.9.3 (TYM15813).
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/L

Fig. I. Eremochloa ophivroides collected in Toyama City (TYM15787). A: Plant, Scale
indicates Sem. B: Inflorescences. Scale indicates Jem.

Fig. 2. Nut ol Juglans mandshurica var. cordiformis collected in Nanto City, Toyama
Prefecture {TYMI13788). A: Front view. B: Side view. Scales indicate Smm.
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Fig. 3. Ramumculus muvicars collected in Nanto City, Toyama Prefectur (TYMI5789).
A Plant. Scale indicates 3em, B: Fruits. Scale indicates Smm.

Fig. 4. Diplotaxis tenuifolia coliected in Toyama City (TYMI5790). A: Plant. Scale indicates
Sem. I3: Inflorescence. Seale indicates fem.
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Fig. 5. Cakile edentida collected in Imizu City, Toyama Prefecture (TYM15791). A: Plant.
Scale indicates Sem. B: Inflorescence. Scale indicates 3mm.

Fig. 6. Sedwn japonicum subsp. oivzifolivim var. pumilim at flowering stage in Toyama
City (June 23, 2000).

12
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Fig. 7. Lespedeza davidii collected in Toyama City (TYMI15793). A: Plant. Scale indicates
Sem. B: Flowers. Scale indicates 3mm.

Fig. 8. dnodu cristata collected in Nanto City, Toyama Prefectur (TYM15794). A Fruil.
Scale indicates Smm. 32 Leaf. Scale indicates lem.,
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Fig. 9. Viola brevistipdata vac. kishidae at flowering stage in Tateyama town, Toyama
Prefecture (Aug. 19, 2006). A: Plants. B: Flower. Scale indicates mm. ¢: Fabitat,

No. 12
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Fig. 10. Lysimachia > pitophora collected in Toyama City (TYMI15793). A: Plant.
Scale indicates Sem. B: Middle part of inflorescence. Scale indicates 3mm.

Fig. 11, Scirpus nipponicus collected in Asahi Town, Toyama Prefeeture (TYM1I5810). A:
Plant. Scale indicates Sem. B: Inflorescence. Scale indicates Simm.
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Fig. 12. Ceratophyilum demersum collected in Imizu City, Toyama Prefecture (TYM13812)
A Plant. Scale indicates Smm. B: Leaves, Scale indicales 3mm.

gk,

Fig. 13. Salomonia oblongifolia collected in Imizu City, Toyama Prefecture (TYM 15813}
A Plants. Scale indicates Lem. B: Inflorescence. Scale indicates 3mm.

No. 12
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Fig. 14, Bupleurum longiradiatum var, breviradianmi collected in Nanto City, Toyama Prefecture
(TYMI5814). A: Plant. Seale indicates Scm. B: Inllorescence. Scale indicates 3mm.
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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 striatum G.Cunn., Cyptotrama asprata (Berk.)
Redhead & Ginus, Hepalopilus croceus (Pers.: Fr.) Bondartsev & Singer, Fomitopsis
nigra (Berk.) Singer were found in Toyama Prefecture. They are new to the fungus flora

of the Prefecture.

Key words : fungus flora, new records, Toyama.

INE TITE LR AN TRosk S /- by
REFDDIRNEEDNS ATEERIET 5,
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1. 4 514HY

Cyptotrama asperata (Berk.) Redhead &
Ginus (FZAZFD (Fig. 1)
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2. DRITIERVXG T

Tulostoma striatum G.Cunn. (77 7RI X4
%) (Fig.2)
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Fig. 1. Cyptotrama asprata (Berk.) Redhead & Ginus (M.Hashiya 5596). Scale bar

indicates Zcm.

Fig. 2. Tulostoma striatum G.Cunn. (M.Hashiya 6663). Scale bar indicates 2cm.
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Fig.3. Spore of Tilostoma striatum G.Cunn.
(M.Hashiya 6663). Scale bar indicates
Spm.
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Hepalopilus croceus (Pers.: Fr.) Bondartsev
& Singer (ZFLEF) (Fig. 4)
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Fig.4. Hepalopilus croceus (Pers.: Fr) Bondartsev & Singer (M.Hashiya 5931).
Scale bar indicates 5cm.

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