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Changes of the species composition in “specific plant communities”
in Toyama in the last 30 years

Megumi Yoshida & Toshiyuki Yamashita

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

Abstract: Species composition was phytosociologically investigated at eight
“specific plant communities” in Toyama Prefecture. These plant communities were
selected as representatives and were surveyed phytosociologically by the
Environmental Agency, Japan in 1978 (the second survey), 1988 (the third) and 1998
(the fifth). The results obtained by the present survey were compared with those of
1978, 1988, and 1998 in accordance with Sgrenson’s similarity index (QS). The
Cryptomeria japonica community in Bijodaira on Mt.Tateyama showed the lowest
QS value (0.181) and QS values of the Castanopsis sieboldii community (0.256) in
Miyazaki and the Pinus pumila community (0.279) in Mikurigaike on Mt.Tateyama
followed it. Species composition of these plant communities, in other words, has
been remarkably changed in the last 30 years. In the C. japonica community in
Bijodaira, subalpine taxa in the herb and shrub layers have disappeared and alpine
meadow elements are scarecely found in the Pinus pumila community in Mikurigaike.
It is noted here that plant communities in high elevations have been changed in more
remarkably in the last 30 years probably because of the global warming.

Key words: plant community, similarity index, species composition, vegetational
change, Toyama Prefecture
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Germinated plants from seeds carried by tourist’s shoes into
Mt. Tateyama, Toyama Prefecture, Central Japan

Toshiyuki Yamashita” + Megumi Yoshida" * Susumu Ohnuma?®

YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
ITateyama Center,
Ashikuraji, Tateyama-machi, Nakaniikawa-Gun, Toyama 930-1414, Japan

Abstract: Germination tests of the soil scraped from the sole of tourlist’s shoes were
carried out. The soil was corrected from the doormat kept at the front of the Tateyama
Nature Conservation Center, Mt. Tateyama, Toyama Prefecture through August in 2006 to
June in 2007. Fifteen taxa belonging to the 11 families were recognized in 79 seedlings
germinated from the soil. Thirteen taxa of them appear to have been introduced from
outside of the present area. Among them, Digitaria adscendens (30) was largest in
seedling number and D. violascens (17) and Plantago asiatica (15) followed it. It is
noteworthy that Lycopersicon esculentum (cherry tomato, Solanaceae) and Ficus septica
(Moraceae) were found among them. The former may have come from remains of
tourist lunch and the latter has been brought possibly by tourists from Taiwan. Even
though only a few of them can survive in the alpine areas in Mt. Tateyama at present
because of the low temperature, some plants may invade into the present area in the future
especially under the global worming having been reported currently.

Key words: invaded plant, Mt. Tateyama, seed germination, sole soil of tourists

BRI e 2 — Tt #—&
B&4) IER 2450m OREE (Jbik 36 E 34
2 B 137 E 35 4) 1I2b D, BRFITHH
LR E SR O LES TSI LEIE o ZRH H
=0 SUBHTARA— b LLTFFAR
Ub— R EBET) A 1971 & (BFn46 ) (2
2HEL, BhOEEEE Tr—7 0N
ATHKDZENTE D8, SULEE~DE
ILIERPBLER 72 EERMI 100 T AN T

Do ZOTDITFET N b— hROWEARE I
BIZBNWT, A 30 FKRE Tarxacum
officinale Weber, o> 2 7 Y Trifolium
repens L., A7 733 Plantago asiatica L.7& ¥ D
EHEH CHLNDEMDBETTH LI
T&7, M7 —Tik Ukimbrk~
=a TN (REAFHHTREEERTIZ
2006) 7e EEVERLL. 1997 G CERL9F) X
DT N — MEFROBEE IV TIRA L



16 Bull. Bot. Gard. Toyama

T SRAEM DFRETEBN Z R T 7 THICE
AHAEBTEHRL TS, 5612 2002 4
CERE 14 42) (21 B LR oo L ILFBRR ST
BT, SLOBRETFLEDIZEDL DI
WU%@#%LAbh AILEE DEUETEDBR
Fv v FOHEREFKRTI 5 Z EAHER SN T
W3, Fi ﬁ#u\zoosfr (PR 15 5E) i
TP s—kF—L LTOREE O
HINGREE & —3 O ADIL~ > b &EX
BL. AEEAHEIZOW - EEZEE LT
BT 4 —iL RIZH D Z & RO, A
T OEAFFIEIZEE D T D,
AAENTZOL S~y FOREL, B
@IE%@HV&—ty5~Tkﬁéﬂ1w
BiEh, EFRNFRIR, BEEBFARORER
k@%<®E%A@T%RénTw7obﬁ
L., YOEHRBIRIERICALFICELST
BHIATH TWAONETE S-S5
HEEF (2004) DSEMRTIEM L7mRE S HBWT
BB, KEZOL 2=y MBERIBVD
ShEB BB O, Tl SN 0TI
Lt%é\%ME%ﬁgmawio;%gﬁ
BOMPEWVOTREENR I ENDHRETHD
ﬁ?ﬁ@kbtﬂ%ﬁ%ﬁ%&bfﬁb‘%
DEFEFEIDTATL T 2ONRBIRTH 5,
AL B A REE BT,
200648 A /5 2007 FF6 H 10 B TO/M] (72
721 2006 4E 11 A B3 2007 454 A BAIE
TIXBARE) 1ov» MCEMR S LD E & H
LEFRFE FRIIZITV. FRICEENRT
WARBTFOEELHEFHONCTEZEEA
& Lz,

A&

2006 4E 8 A LIRIZ ST B oA R #—3
BoOHARICEREBEISL TS~y M (IE
257em* BATE 12lemx</E X 3em) (28 & =
7= AfEE OWEIZ-DVW = 12,2007 6 A 10

IR TV ERY  (Fig. 1), BE=—/148
WCANTRIZE 1 » AfGEE (W 5C) T

No. 13

Fig. 1. Collecting the sole soil from the
doormat by a cleaner at the Tateyama Nature
Conservation Center.

Fig. 2.
protect from the other dispersed seeds.
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Table 1. Number of seedlings germinated from seeds included in soil of sole collected at the Tateyama Nature Conservation Center.

Observation records in Murodoudaira

Number of

Optimum germination temperature (°C)

Taxon seedlings P:::fiizie Yos(hziggze)t al. Mé:'vsit,:’;ymon‘;ﬂle (Literature)
(1999) et all. (2006)

Digitaria adscendens 30 30/20 (Matsumura & Hirayoshi 1960)
Digitaria violascens 17
Plantago asiatica 15 [ ] [ ] [
Ficus septica 3
Carex blepharicarpa 2 [ J o [
Carex parciflora var. vaniotii 2 A
Cardamine flexuosa 2 15-20# (Ratcliffe 1961)
Polygonum cuspidatum 1 o [ ] [ ]
Oxalis corniculata 1 17 (Holt 1987)
Poa annua var. reptans 1 O O O 10-15  (Standifer & Wilson 1988)
Bidens frondosa 1 35  (Sugino & Ashida 1973)
Euphorbia supina 1 24-29 (Krueger & Shaner 1982)
Pilea mongolica 1
Microstegium vimineumn var.polystachyum 1
Lycopersicon esculentum_cv. 1 20-30 (Saitoh 2004)
Total 79

@ : Observed in Murodoudaira
A Observed at Kohbou

Q: Poa annua were observed
#:Data for Cardamine hirsuta

HALZEOHAMTIREL. RBREBEEL
7o ZHUTBIMIRE LI-GAIZENITITH
THEP L OFEFBRATHENEHDHZ &
AN ERE LB E AN ERIZ 2D Z &
B, MENORETT CHVRER (4
Lo HC—100T) TE=F#Y 7L,
A 30CLALICR L RNWE S IZERNEHRT
L7z,
HIFHDOFEZITBENTEL 25 LFFET
HAREENKEL RBOT. @@ 5em LA E
Z7g o FAEZIXER6ecm DT RAF v
Ry N (AL KEL B ST
K) 28k EiF L. EEORBEZBET B1-0DIZ
HIEHE (e 28°C. &K 22°C TIRAHIHE)
THE L THEDORENFIREIZR D ETERL
7=, BRTEMEAIIbER: & < BAZARIZ U CRED
RIEZIT>7

BRBLUER
ESA RIS - AWt L]
FIFIRABRBAE 4 B A OHERIN, 2
HA%D9 A 25 BIZA 3E sp. IHER INT
MORETRFAZIIRON D27, 4H
1210 A 31 B ¥ TORNIEIF U7 & A8

& Table 1 1/R§, 25T 15 FE, 79 fEfEH
ZOBMPICHEF LI, ZThbDHoIbbotk
LREHNE Lo EEITI AL N
Digitaria adscendens (H.B.K.) Henry T 30 fE{£,
BLFT % A & 22\ Digitaria violascens Link 17
ek, AA,N2 Plantago asiatica L. 15 fEIAT
B o7, T O OFERITFEE IO RELEOTHL,
b DV THHER e ETERICR O N STEET
bole, TOLI VbW AMEDOETIT—
ARIZIRIRMEDS & B FEENI% < | 11 A LIS
REFNDBD LN -T2, X LIZSHER
FLTLKEELHDARESELHLHDT, B
BNy MIZOEEHE L TRFZH TV D,
—H. BEFEBIL o7, b=k (W
Hw5I= K< F) Lycopersicon esculentum
Mill. 1 & (Fig.3). A1 XY Ficus
septica Brum. Fil. 3 fE{# (Fig. 4) 72 &, RAD
FHAHRTHA L TV A DO0RA bty M ffi
LEENTW, ZhbDHh, I=h<b
FRILEDFHIZA STV b DIZHET D
EEZ LI, AL XTI, B,
RET7VTIWCHETDZ L2n (s 1989),
ARSI SR D B Y b DBLEE Dt
WZAE LT e iz sk 2 rIaEE A R &
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Fig. 3. A cherryr tomato germinated from
the sole soil.

Fig. 4. Ficus septica germinated from the
sole soil.

CHEE ST, b FOREFIEAL (U
2006) <CEEMH (FEEF 2004) ThmEET
WBIZEDb, FFYOWEST L—Y DT
DA TWD O FNHEE T 552
BB,

Fo, IR HOFIFE LIEMOPIZIIESR
i a via v AT Carex blepharicarpa

Ne. 13

Franch. & + H A& / 22 ¥ = X A5 Carex
parciflora Boott var. vaniotii (Lév.y Ohwi 235 &
TN, THR S a2 XA THL
INETEEETHBENELSN TR LT

FHIEH 2002), 5LE (BE&E 1620m) T
DI STV (BILE 1999), Zhb
2FREHOTE AU HED S DO TH LMD
WTIL, BTSN TH HM8, L
(WSO SR AN b O TH DA
Hif, BE TR ETT D HRERRH 5,
BAETORFEN L EBEOREN

SEIOTRERILE D X o R EHORE T
EENTWAENPEHLNNITHILEE D
HAgE Uiz, L7223 TE IRA s = o
HHEILTOEFTORIETOETEIETH
ST, EEB X% 2,400m O TIIAEY
Bl LD B ISCTENRIRTH O, SEFEF L
o~ TOBEN I TEFTELHLOTIE
mnEEphs, EEEORETILERE
ISR RIROBEEIT-TEY . 2006
£, 2007 FEOT—F b A EBSEAEH L
T Table2 IZR L7z, &IEH (8 H) DFEHR
EiXENEN 160, 145CTH -7, BRI
OREEIZ OV TiE, BFF (1988) 2k -
TR B CHRAE LAY 1986 4E 5 1987
FIZHIE L T T —F 2 AEENTEY,
FOMTREED DL 1I2CEVEEZTRLT
Wz, LizAi-o T, 2006 4E L& 2007 SEOHIEE
BT 17T~18C<HWTAR B HEIEh B,
FICIOBEREL NE TEEPRRE
AUT RSO FE S0 B A BEAF DG B
P2T, SLILARAT B AT Z DO TR
Lz,

FEHER I G E Do T2 A B L ADIEIETRE
IENE 13~45°CC Fifiii & 13 30°C,20C D
FREMHETHLZ ENMBNTEY (R -
EHE1960), FEEE S0%RICEAETOERE
D8, EHEIE 14 CTHLIEFAETH
HTEIRENTVWD (BE - EA 1994),
Lo T, A 3ERETHLRESHESE
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Table 2. Monthly mean air temperature (°C) at Murodoudaira in 2006 and 2007.

2006 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Time
9.00 -11.85 -861 -717 -116 6.70 967 1136 1548 1122 563 -003 -6.56
15:00 -8.78 -598 -490 019 831 831 1225 1645 1144 648 3.00 -5.36
Average —10.32 -7.30 604 049 751 899 1181 1597 1133 606 149 -596
2007 Jan Feb  Mar Apr  May Jun Jul Aug  Sep Oct  Nov
Time
9:00 -944 -833 -706 -154 312 785 1117 1404 1261 411 -264
15:00 -6.15 -430 -531 017 426 841 1104 1494 1333 5.12 -1.31
Average -7.80 -6.32 619 -0.69 369 813 11.11 1449 1297 462 -1.98

(Data from Tateyama Kurobe Kankou Co. Ltd.)

FEECHD L Bbhb, F-, BEIFLMEE
liﬁﬁﬁfﬁ’(“ﬁﬁﬁ REERTDHZEnn, BRFE

—ERATL LR LB LEETD
_Iﬁ‘él@ﬁ%é LBEoNhD,

VIVARRA ) HEZ YT Poa annua L. var.
reptans Hausskn. |3FRDOILEN OB T D Z
LT, RRXRA ) BE YT Poa annua L. & KR
Eh, FRD 001 EYNARA I AZYE
TR FRIRMER 22 2 L 28 LT
b, INETERELETIERZA ) AZETD
HERRRENH DN, YILAXRA ) HEETD
e SBRBEHFEBEICL o TYARAX
A HZETMBALTNEEH LT
DYENRHD, 2B, ARXA ) AZETITD
WTIHEFRFORBENIEIL 10~15C
(Standifer & Wilson 1988) & XL TkY, =
HBETHLRSEFFARTHLEEILND,

TR Y Microstegium vimineum (Trin)) A.
Camus var. polystachyum (Franch, et Savt.) Ohwi
IZOWTiE, ERNTORFRBROME T
A BRI, 7%wai\$%#kbfw
Do & LT, OB SRS T
W% (cf. Gibson et al. 2002, Morrison et al.
2007). TORZEICKIETRIBICOWTIL, 1X
EAERARONTELTEEDBETHS,

T AV A H TV Bidens frondosa LIZ
fErofiErs, BMIftE L TR I
ZEREELENTWS (F1  1994), £D

FEF R FRBEEEITH 35C T, 20CLL T Tik
RETERWIENREINTEY (E -
FH O1973) BEFIEFHMBALTHT A
VAR TYOREFITH LN ODLEEZ
bhd,

2 =% Y 7 Euphorbia supine Rafin DFET
i3 15~35°CTREFFIHE T R FRMEIEEIL 24
~29CTHDHZ LML TS (Krueger &
Shaner 1982) . |E W THEIEILFHETH B &
Bz, SEIORIFEHENDIeh ol &
REHEYDREFENCELD L, a=UF
VU DRFZITER TE DRV SO
EiEbhb,

F1 #2332 Oxalis corniculata L. B 88 AR A
AT (T 1994), ZOFRFAREREIX
10~30C, BEIREIZ17CTH D Z LT
WZHHNTNS (Holt 1987), Z DIREEITE
YD 8 ADOEHTIRIHLETHHDT, =
B THRIFEMNETHY ., —BRBATIHEE
ETEBHLEDLND,

B R 5 73F Cardamine flexuosa With. (D%
FIZOWTILEZRED I FEZ Y 7S
Cardamine hirsute LAIZDOWTHTHRLNTERY
(Ratcliffe  1961) . & DFEFRBEREIL 15~
20CTHD L INTND, ZXRY T/ \FDF
FRENIFIXYINFTLIZIFALTHD
CRETIUL, Z3 Y7 T HEREEIZB
THEFAETHSD., LirL, ZXVY 73Tk



20 Bull. Bot. Gard. Toyama

KICEFE LTty NETHA T —F4AHR
AT, BEETEFLE-ZLLTbuty ME
T6 # AULBEEOT CHEMAZHFIESZ
EBRERERZRDONIFRATH B,

b= MBI L CiddfEic & - CHIFREN
BApAnN, Rr7o—yRefETIE 15CUE
DIREETRIERRE, 20~30°C THREREIRE
ThHHZ ERMBLNT WD (FHE 2004), b
< MIZBETHRIFTETH I, HFk
WZBRATE - BEL TEETE H0ITOWVTIR
HThoD,

7 OROAA A X ETIZOWTIL, BN
TIEMBICSF L, 7 27 OmEEE IR A
BT HHARTHD Z L0 5 (LI
FEHETHRFL-ELTH, TOREETD
ATREMEIIRERPE Tl E DO TRWEE X b
5,

WTEOHERIRR L OB T ILDIRERM
HIFEANZIE LRI 3 L Bbh b, SEIET
DOFHAPHER SN THRIFT DR HetEIMEV &
EZ bNI-FETH, BFRRER-TED
ICEETEREHELTTLBEEEZILNS,
F0 X IR UL, FEROBE LS O
SO REREEZRITTBENLHEZD
na, LizhioT, % bR/LIAENIET
DE=F ) TR T DVEND D,

ARFFRDOERIZLT=D, < v hOLDEIRL
B L TR WA R FR, EEED
K[REBR T —F BRMEE L T2 L2
HEAGRSHEEEEEAMN K, BIF
EHERDOFEEDEEICH S L T2V B
B sEmE EERFEAR, S bIRBE
EF L QW W eRHARBERIZL L D B5L
BL LT3,

SRk
EAREE - /NEFER - BFOED - TR
1993, YNVARXA ) HEEFLAXR)
HBEFITONT. HEERFSE 32 134—

1989) .

No. 13

135.

Gibson, D. J., Spreas, G & Benedict, J. 2002. Life
history of Microstegium vimineum (Poaceae),
an invasive grass in southern Illinois. J.
Torrey Bot. Soc. 129; 207 —219.

Holt, J. S. 1987. Factors affecting germination in

seeds of Oxalis
corniculata, a perennial weed. Amer. J. Bot.
74: 429 —436.

BRI PE T EBRIESRGAT - BILE - snilv
— MR R B PITA SR, 2006.
ISR T L b— MASRAESIER DL
BEEIRIEMBRE=2T L — ]
32pp.

Krueger, R. R. & Shaner, D. L. 1982.
Germination and establishment of spotted

greenhouse-produced

spurge (Euphorbia supine). Weed Sci. 30:
286—290.

MEfZ - AEFR. 1994, FALHURO—F
AR do1T DREFRIFOMYT. R
VR LIREE L & ORIE. MEERFSE 39:
90—96.

MFIESE - £EF Zh 1960. A b BRET
DREFIETHAR - ARRFIIFA. I
BIRFRFIBIFERE 12:89—96.

RHEMRE. 1988. TKKOBANZ LS -
FELOKE. BlF#E Lt F—
FFEERE 12:109—138.

Morrison, J.A., Lubchansky, H.A., Mauck, K.E.,
McCartney, K. & Dunn, B. 2007. Ecological
comparison of two co-invasive species in
eastern deciduous forests: Alliaria petiolata
and Microsregium vimineum. J. Torrey Bot.
Soc. 134: 1—17.

thPEsLE. 1994, FEFIXOADYB. 256pp. F
Futt, B

Ratcliffe, D. 1961. Adaptation to habitat in a
group of annual plants. J. Ecol. 49: 187 —
203.

Wk ME. 2004 FEIEOLEI - ERE. BXXH



March 2008

fm. BEHMKER BHREH2EL<
% 2hR. pp.21—28. B3,

MEB SF-FH B 1973, MEORAEAR
FEHHRNT AV B E T DF
3 LOCAMERTESE oMb, ERKFERT
A 6: 1—13.

Standifer, L. C. & Wilson, R. W. 1988. Dormancy
studies in three populations of Poa annua L.
seeds. Weed Res. 28: 359—363.

BT 5. 2004, REACERAT DHEM~DX
E— AL OFERRY < v h TOREFH
BT v r— NREL Y —RiiER
2 —RELVHR— b, (http//www.oze-ic.
gsn.ed.jp/h16/H160ze-tane/)

LT : BEE A5 353 L -4l 21

BILR. 1999, LR EWEMFEZRMERE
WEE. 232pp.

iy &% 1989. 7 UH. ETEE-R K -
BHIRRK - ERERR. BAROBAEY
ARA2. pp.85—93. A4, HA.

BRIRE. 2006, [T7—RF A LRF 2006)
TOMILBARESR Y U — 2 DIFENC
SONWC. MLERR#ERY NU—2 72X
v 3:7.

FEOHA - BFE—E - PR, 2002. 32
IR SFOHEE FHEYME. —SLIUEEF
JBDAERE SRS & —36pp. MEHEANE
SRR, Zil.






Bull. Bot. Gard. Toyama 13: 23—26 (2008)
B LR e ek [ T T A

BLUETHELLE Yy DaR<wrX 7Y (HH)

Sedum pallidum var. bithynicum
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A newly naturalized plant, Sedum pallidum var. bithynicum
in Toyama Prefecture

Takaaki Oohara' & Sachiko Inoue®

P Botanic Gardens of Toyama,
4?2 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
? Survey group for the flora of Toyama, the Friends of the Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: Sedum pallidum var. bithynicum, Crassulaccac, was found at the road side of
Toyama City on June 9, 2007 as a new naturalized taxon of Japan. It was similar to S.
hispanicum in general morphology, which naturalized in Northern and Central part of
Japan, but differed from the latter in having 5-merous flowers, rather small of 4—4.5mm
long, and suberect follicles. The taxon seemed to be naturalized in outside of Toyama,
because several pictures from Japan have been released on websites although being

incorrectly identified.

Key words: naturalized plant, Sedum pallidum var. bithynicum, Toyama, vascular

plant

2007 £ 6 A 9 BicH EMNEdi.Oifde
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IR SE . B LW U & 2 2 RSk
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Fig.1. Sedum pallidum var. bithynicum at flowering stage in Toyama City, Toayama Prefecture
(June 9, 2007). A: Plants. B: Flowers and young fruits.

FTEEM 04mm, BEEA, HEIZES 33
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2001), 3=y RXTEFI v PaRw Ry
TH DL D IZENZRE TAVIEDBE FEZH
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Localities and chromosome numbers of Goodyera macrantha
in Toyama Prefecture

Toshiaki Shiuchi & Toshinari Godo

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

Abstract: Localities of Goodyera macrantha Maxim. (Orchidaceae) in Toyama Prefecture
were surveyed. Unaduki-machi, Kurobe City, the locality of herbarium specimen (TOYA)
was confirmed, however, Toga-mura, Nanto City, the locality on literature was not
confirmed. In southern part of Toyama City, a new locality was observed. Seeds of a fruit
collected from the new locality were sown in in vitro. Chromosome numbers were
observed to be 2n=28 and 2n=29 in the seedlings. Since early condensed chromosome was
observed at mitotic prophase, chromosome number 2n=29 was considered to be 2n=28+

1B.

Key words: chromosome number, Goodyera macrantha, Orchidaceae, Toyama

Prefecture

= 2 A7 Goodyera macrantha Maxim.
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Fig. 1. Localities of Goodvera macrantha in
Toyama prefecture. @: Herbarium specimen
and confirmed in this report. O: Literature
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Newly found in this survey.
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Fig. 2. Habit of Goodyera macrantha at Kurobe
City (Sep. 13, 2007).
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Fig. 3. Chromosomes of Goodyera macrantha. A, B & C: 20=28. D, E & F: 2n=28+1B. A & D:
Interphase stage. B & E: Mitotic prophase. C & F: Mitotic metaphase. Arrow indicates early

condensed B-chromosome. Bar indicates 2 um.
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Chromosome numbers of Ajuga pygmaea (Lamiaceae) of Japan

Tadashi Kanemoto & Toshiaki Shiuchi

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

Abstract: Cytological studies were carried out on Ajuga pygmaea collected from
Shimo-koshikijima, Takarajima and Kumejima Islands. Mitotic metaphase chromosomes
of the plants of those islands were observed to be 2n=32, showing gradual size variation
ranging 0.2—0.6 pm. Among the 2n=32 chromosomes, two medium-sized chromosomes
had satellites on short arms. The plants of the three islands showed morphological
differences in flower, however, they were similar in chromosome cytology.

Key words: Ajuga pygmaea, chromosome number, Kumejima Island, satellite
chromosome, Shimo-koshikijima Island, Takarajima Island

Ajuga belong to the Laminaceae, comprises about 50 species (Huang et al. 1998). Most
species of the genus are distributed in the subtropical and the warm-temperate zones and
also in high mountains in the tropics. Thirteen species of the genus are native to Japan
(Murata & Yamazaki 2003). 4juga pygmaea is a perennial herb which well propagates by
runners and grows in seashores ranging from the south Kyushu to Taiwan through Ryukyu
Islands (Hatusima 1975, Walker 1976, Murata 1982, Ohwi & Kitagawa 1983, Kitamura &
Murata 1994, Shimabuku 1997, Murata & Yamazaki 2003).

In Botanic gardens of Toyama, five plants of A. pygmaea, collected in Shimo-
koshikijima Island of the Koshikijima Islands, Takarajima Island of the Tokara Islands and
Kumejima Island of the Ryukyu Islands are cultivated (Table 1). In April 2007 they had
flowers for the first time, and morphological differences in corolla and calyx were
recognized (Fig. 1). The plant of Shimo-koshikijima Island differed from the other two
islands in having light purple-colored corolla with distinct lines (Fig. 1A) and tubular calyx
with lanceolate lobes, which cover the lower part of corolla tube (Fig. 1D). The plant of
Takarajima Island was similar to that of Shimo-koshikijima Island in having large flower
of 1 cm wide, however, differed in corolla color, nearly white with light purple lines (Fig.
1B), and in having cup-shaped calyx with ovate lobes being separated from corolla tube
(Fig. 1E). The plants from Kumejima island were similar to Takarajima island in corolla
color (Fig. 1C) and calyx shape (Fig. 1F), however, they had much smaller flowers than the
others (Fig. 1C). Thus, morphological differences were recognized in Japanese 4. pygmaea,
however, there is no report on the chromosome morphology. In the present study,
cytological features of A. pygmaea of the three Islands will be reported.
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Table 1. Localities and chromosome numbers of Ajuga pygmaea studied.

Locality Number Chromosome  Voucher
of plants number
Koshikijima Islands:
Shimo-koshikijima Isl. 1 2n=32 KO0501
Satsumasendai City, Kagoshima Pref.
Tokara Islands:
Takarajima Isl. 1 2n=32 TA0501
Toshima Village, Kagooshima Pref.
Ryukyu Islands:
Kumejima Isl. 4 2n=32 KU0501
Kume Town, Okinawa Pref, KU0502
KU0503
KU0504

Fig. 1. Morphological differences in Japanese 4juga pygmaea. A & D: Plant from
Shimo-koshikijima Isl., B & E: Takarajima Isl., C & F: Kumejima Isl. A, B & C:
Flowers. D, E & F: Calices. Scale bars indicate 5 mm for Figs. A, B & C and 1
mm for Figs. D, E & F, respectively.
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Materials and methods

Localities and voucher data of the materials used in this study are shown in Table 1.
They were cultivated in pods in the Botanic Gardens of Toyama. Somatic chromosomes
were observed in meristematic cells of root tips. Fresh root tips of 5 mm long were fixed in
a 3:1 mixture of 99.5% ethanol and glacial acetic acid for 12 h after pretreating with 2mM
8-hydroxyquinoline solution for 8 h at S°C. The root tips were macerated in 1IN HCI at
60°C for 5 min, and the meristematic regions of the root tips were stained with 1%
aceto-orcein. The chromosome preparation was made by squashing methods. Voucher
specimens were deposited in the herbarium of the Botanic Gardens of Toyama (TYM).

Results and discussion
Figure 2 shows somatic chromosomes of 4. pygmaea of the three islands. All plants
showed a 2n=32 chromosomal count. At mitotic metaphase, the 2n=32 chromosomes of
the plants showed gradual size variation ranging 0.2 — 0.6 pym. Among the 2n=32
chromosomes, two medium-sized chromosomes had satellites on short arms (Fig. 2). The
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Fig. 2. Somatic chromosomes of 4juga pygmaea. A: Shimo-koshikijima Isl. (2n=32),

B: Takarajima Isl. (2n=32), C: Kumejima Isl. (2n=32). Arrowheads indicate satellites.
Bars represent 1 pum.

present counts confirmed the previous report on plants of Taiwan (Hsieh & Huang 1995),
however, they have not mentioned on satellites. As to satellites, 4. pygmaea in Taiwan may
have occurred cytological differentiation.

Ajuga pygmaea of Shimo-koshikijima, Takarajima and Kumejima Islands showed
common cytological features although morphological differences were observed among
the three islands. Since only few plants from one population in each island have been
collected and used as the materials in this study, it is still unclear that the morphological
differences of A. pygmaea represent properties of island or population. Further
investigation into the morphological variations of Japanese A. pygmaea is desirable.
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An observation of individuals of Camellia reticulata in a secondary
evergreen broad-leaved forest in Chuxiong, Yunnan, China

Masashi Nakata'), Zhonglang Wang®, Yuanxue Lu®, Shuang Wang?®
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Abstract: The sizes and the spatial distribution of individuals of Camellia reticulata
(Theaceae) in a secondary evergreen broad-leaved forest (10 X 10m) were investigated in
Zixi Mountain (2300m), Chuxiong, Yunnan, China. Besides C. reticulata, the secondary
forest included Populus bonatii, a deciduous tree, as pioneer plant, and Lithocarpus
dealbatus, Ternstoroemia gymnanthera and Dichotomanthes tristaniaecarpa as the
elements of subtree layer. A total of 73 individuals of Camellia reticulata were
recognized in the study area and they were composed of 34 seedlings with less than 19 cm
height, 14 juveniles belonging to herb layer with 19-50 cm height, 11 individuals
belonging to shrub layer with 51-150 cm height and 14 individuals belonging to subtree
layer with 151-700 cm height. The seedlings and juveniles tend to locate on the upper
gentle slopes of the study area, while the individuals belonging to shrub and subtree layers
tend to grow on lower part of the slopes. The seedlings and juveniles also tend to grow
on outside of crowns of the C. reficulata of the upper layers.

Key words: Camellia reticulata, population structure, seedling, spatial distribution,
Yunnan camellia
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Fig. 1. A secondary evergreen broad-leaved
forest in which Camellia reticulata grows in
Chuxiong, Yunnan, China. The upper half
woods were studied.

Yo 2

Fig. 2. Inside view of the forest studied. The
ground sloped from the right (NW) to the
left (SE).
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Table 1. Species composition in a forest in which Camellia reticulata grows in

Chuxiong, Yunnan, China.

Date 2007.2.13
Researcher Wang, Lu, Wang and Nakata

Locality Zixi Mountain, Chuxiong, Yunnan Province, China.

Latitude N24° 59’ 495"

Longitude  E101° 25" 09.8”

Altitude 2280m SE—

Area 10 % 10m Slope
Direction S60° E

Slope 20° ~40°

Tree layer (~14m high. 50%)
* A\ Populus bonetii BIFH5
Subtree layer (~8m high, 80%)

O Lithocarpus dealbatus BT
Camellia reticulata JEBILRIE
Ternstoroemia gymnanthera B E

O Dichotomanthes tristaniaecarpa £ %
Cornus macrophylla TR A

Shrub layer (~1.5m high, 50%)
Myrica nana &G
Camellia reticulata FEBILRIE
Dichotomanthes tristaniaecarpa 45 %=
Berberis pruinosa ¥30 /|- BE
Daphne feddei 1RIRE
Camellia oleifera TR
Vaccinium bracteatum T8/
Viburnum Betidum

var. ceanothoides B¥kFEH

Prinsepia utilis HRIHR
Cephalotaxus sinensis FLEE
Hypericum uratum TEIE
Rosa banksiaze K&
Eurya sp. Bk
Myrsine afticana /&F

-

DO O IR
oW Ww

[T NI SR S G B NG R )

Ladl B G T SV AR (S I O}

— e

—

(5]

b e = = B

—

Herb layer (~0.5m high, 30%)
Camellia reticulata EmILZETE
Ophiopogon intermedius ECIDHr &
Preris multifida R ERK
Berberis pruinosa ¥3nts|-BE
Elsholtzia rugulosa B+
Myrica nana $&¥ e
Myrsine africana /1% F
Daphne feddei 1RInE
Rosa banksise K&
Dichotomanthes tristanizecarpa 5%
Smilax lanceifolis T FRIRE

Lithocarpus dealbatus YER ¥
Viburnum foetidum

+ + + + ~ = NN
[ SR ST oS T SN i i e Lt B s o]

var. ceanothoides WEEFEH +'2
Ageratina adenophra %2Zi%E2
Hypericum uralum TR +
Elsholtzia ruguloss THRKF +
Prinsepia utifis & B&R +
Cayratia sp. S8E +

* The symbols A, © and [0 correspond to those appearing in Fig. 5.

(& v ay), TIER Cornus macrophylla Wall.
AR ENRBEL TV, B3 (EABE)

X M B A 50% T . Dichotomanthes
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Fig. 3. Height distribution in a Camellia reticulata population studied in Chuxiong,
Yunnan, China.
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Fig. 4. Size-class distribution in a Camellia reticulata population in Chuxiong, Yunnan,
China. Individuals belonging to 0— 18 cm class are considered to be current seedlings

as exampled photograph.
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Fig. 5. Spatial distribution of Camellia reticulata individuals in a secondary
evergreen broad-leaved forest in Chuxiong, Yunnan, China. ®: Seedlings less 19
cm height. O: Juvenile plants with 19—50 cm height. Open circles show
projected crowns of C. reticulata in the subtree and shrub layers. Symbols
represent main species in the tree and subtree layers: A; Populus bonatii, &)
Lithocarpus dealbatus, Q; Dichotomanthes tristaniaecarpa.
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Fig. 6. Fallen seeds of Camellia sp. assumed
to be eaten by some rodents.
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Comparisons of response for plant growth regulators in
tissue culture of Begonia native to Yunnan, China

Toshinari Godo", Yuanxue Lu”, Jingxiu Li® & Kaiyun Guan®

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

Abstract: Four species of Begonia, B. cathayana (sect. Platycentrum), B. hemsleyana
(sect. Platycentrum), B. longialata (sect. Platycentrum) and B. pseudodryadis (sect.
Coelocentrum) native to Yunnan were examined for response in tissue culture. /n vifro
plants of these Begonia species maintained on 1/2 MS (Murashige & Skoog 1962)
medium (half strength of MS mineral salts, full strength of MS organic constituents, 20 g/
sucrose and 2 %/l gellan gum) without any plant growth regulators were used in this study.
Leaf (ca. 1 cm®) and petiole (ca. 1 cm long) explants were placed on MS medium (30 g/l
sucrose and 2 g/l gellan gum) supplemented with several concentration and combination
of plant growth regulators, BA, NAA, tidiazuron or picrolam. Then these cultures were
kept at 25+2°C under 16 h at dim light condition (1 pmol m?s™). The results of the
present study showed combinations of BA and NAA were effective for shoot regeneration
of sect. Platycentrum belonging species and combinations of tidiazuron and picrolam
were effective for callus induction of all species used in this study, however differences of
response were recognized among the species.

Key words: Begonia, plant growth regulator, tissue culture, Yunnan Province

The genus Begonia L. (family Begoniaceae) has more than 1400 species (Smith et al.
1986) and they are mainly distributed in tropical and subtropical regions of the world.
Many species in the genus have very high ornamental value with abundant variation of leaf
types and forms. Thus, begonias have been widely cultivated as indoor plants in the world
irrespective wild species or cultivars. Although, there are over 100 begonia species
discovered in Yunnan Province (Li & Guan 2003), southwest part of China, few species
have been used as horticultural source. In general, new cultivars of begonia have been bred
by conventional breeding methods, mutant selection and sexual hybridization. However, it
is necessary that establishment of shoot regeneration systems from tissue or callus for
introduction of new trait such as flower color and disease resistant utilized with new
breeding techniques such as gene transformation. Many researchers have already reported
for shoot regeneration systems from leaf or petiole tissue of this genus mainly cultivars
(Fonnesbech 1974, Takayama & Misawa 1981, Simmonds 1989, Simmonds & Werry 1987,
Simmonds & Nelson 1988, Nakano et al. 1999). A few reports were published on the wild
species, although almost of them have high ornamental value (Pierik & Tetteroo 1987,
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Fig. 1 The material species of Begonia native to Yunnan Province used in this study.
A) B. cathayana (sect. Platycentrum), B) B. hemsieyana (sect. Platycentrum),
C) B. longialata (sect. Platycentrum), D) B. pseudodryadis (sect. Coelocentrum).

Zhuang ef al. 1985, Zheng 1985). Recently we also reported micropropagation of B.
rubropunctata, having high ornamental value with very beautiful leaf, native to Yunnan
Province, China (Lu ef al. 2007). However report for callus induction of begonia has not
been published. In this report, we describe that comparison of response in tissue culture for
establishment of plant regeneration systems in four species of Begonia native to Yunnan,
China.

In vitro plants of four species of rhizomatous begonia, B. cathayana Hemsl. (sect.
Platycentrum, Fig. 1A), B. hemsleyana Hook 1. (sect. Platycentrum, Fig. 1B), B. longialata
K. Y. Guan & D. K. Tian (sect. Platycentrum, Fig. 1C) and B. pseudodryadis C. Y. Wu
(sect. Coelocentrum, Fig. 1D), native to Yunnan Province, China were used in this study.
These plants were maintained on 1/2 MS (Murashige & Skoog 1962) medium (half
strength of MS mineral salts, full strength of MS organic constituents, 20 g/l sucrose and 2
g/l gellan gum) without any plant growth regulators under a 16-h photoperiod (40 pmol
m”s™") at 25£2°C. Leaf (ca. | cm®) and petiole (ca. 1 cm long) explants prepared from in
vitro plants were placed on MS medium (30 g/l sucrose and 2 g/l gellan gum)
supplemented with several concentration and combination of plant growth regulators,
6-benzylaminopurine (BA; 2 mg/l), «-naphthalenacetic acid (NAA; 0.5 or 2 mg/l),
tidiazuron (TDZ; 0.1 or 0.2 mg/1) or picrolam (1 or 2 mg/l). Then these cultures were kept
at 25+2°C under dim light condition (1 umol m™s™). The pH of all culture medium used in
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this study was adjusted to 5.8 before
autoclaving. Data were recorded after two
months of culture.

The frequencies of shoot regeneration and
callus formation after 2 months of culture
were shown in Table 1. On the plant growth
regulator free medium, direct shoot
regeneration from explants were observed in
B.  hemsleyana, B. cathayana and B.
longialata. Especially all explants of B.
hemsleyana induced shoots irrespective leaf
or petiole, however leaf was inferior to
petiole for shoot regeneration of other two
species, B. cathayana (0 and 70 %,
respectively) and B. Jongialata (40 and
100 %, respectively), on the medium. On the
other hands, all explants of B. pseudodryadis
cultured on the same medium were turned B
brown and died. Callus formation was not
recognized in all species cultured on the
medium.

On the medium adding both of BA and
NAA, explants of B. pseudodryadis were
turned brown and result in only 30 and
below % of explants induced shoots (Fig.
2A). Callus were induced ca. 30 % of leaf
and 90 % of petiole explants of B5. (0]
pseudodryvadis, however subsequently these

callus turned brown and died. Whereas B.  Fig. 2. Responses of explant tissue after
3 months of culture. A) A few shoot

) ) were regenerated from browned leaf
showed high shoot regeneration frequency explants of B. pseudodryadis belonging

(more than 75 %) irrespective leaf or petiole to sect. Coelocentrum. B) Numerous

(Table 1, Fig. 2A). Nakano et al. (1999) also shoot were regenerated from  leaf
explants of B. hemslevana belonging to

- _ sect. Platycentrum. C) Callus were
adventitious shoot regeneration on the induced from petiole explants of B.

medium adding both BA and NAA between hemsleyana. Bars indicates 1 cm.

leaf and petiole explants of B. tuberhybrida.

Combinations of BA and NAA were effective for shoot regeneration of begonias used in
this study except for B. pseudodryadis. Regenerated shoots of all species were transferred

hemsleyana, B. cathayana and B. longialata

reported that no significant difference in
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Table 1. Effect of plant growth regulators on shoot regeneration and callus formation of four Begonia
species native to Yunnan, China.

cathayana hemslevana longialata pseudodryadis
Plant growth Explant Shoot” Callus” Shoot Callus Shoot Callus Shoot Callus
regulators (mg/l) regeneration formation regeneration formation regeneration formation regeneration formation
(%) (%) (%a) (%) (%) (%) (%) (%)
0 Leaf 0 0 100 0 40 0 0 0
Petiole 70 0 100 0 100 0 0 0
. Leaf 100 0 100 0 100 0 20 30
A JAA
BAZTNAADS Petiole 100 0 90 0 100 0 10 90
Leaf 20 0 100 0 83.3 0 30 35
+N : :
BA2TNAAZ Petiole 100 0 76.7 6.7 95 0 10 90
J— . Leaf 0 100 0 100 0 100 0 66.7
BB pele o 100 0 100 0 57.7 0 66.7
. Leat 0 90 0 100 0 100 0 45
£ 02+ :
IREDRHERE odis g 100 0 100 657 347 0 66.7

Percentages represent mean of 10-30 cxplants per treatment. Data were counted after 2 months of culture.
a) shoots were regenerated directly from explants and via callus.
b) callus without shoots.

to fresh 1/2 MS medium without any plant growth regulators in glass bottles and kept
under the same culture condition for rooting and future growth (Fig. 3A-C). Then rooted
plantlets except for B. pseudodryadis were planted in 96 hole tray with vermiculite and

Fig. 3. Plantlets regenerated from tissue of Begomia. A) B. cathayana (sect.
Platycentrum) plantlet before acclimatization, B) B. hemsleyana (sect. Platycentrum)
plantlet before acclimatization, C) B. pseudodryadis (sect. Coelocentrum) plantlet
before acclimatization, D) B. cathavana plantlets after acclimatization.
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kept in the box wrapped with vinyl seat controlled at 25°C for acclimatization for ca.one
month (Fig. 3D).

On the medium supplemented with both of TDZ and picloram, shoot regeneration was
not recognized expect petiole explants of B. longialata cultured on the medium
supplemented with 0.2 mg/l TDZ and 2 mg/l picloram. However, callus were induced on
all species used in this study irrespective concentration of TDZ and picloram (Table 1, Fig.
2D). These callus were continuously growth on the same medium under the same culture
conditions by transferring of every two months interval. Although many researchers have
already reported direct shoot regeneration system from several tissues of begonias
(Fonnesbech 1974, Takayama & Misawa 1981, Simmonds 1989, Simmonds & Werry 1987,
Simmonds & Nelson 1988, Nakano er al. 1999, Pierik & Tetteroo 1987, Zhuang et al. 1985,
Zheng 1985), not yet reported for callus induction. Because it is difficult to induce and
maintain callus due to leaf tissues of many begonias have high shoot regeneration ability.

The results of the present study showed combinations of BA and NAA were effective for
shoot regeneration and combinations of TDZ and picrolam were effective for callus
induction, however differences of response were recognized among the species. The
response of B. pseudodryadis in particular was different from those of the other species. It
might be that these differences caused by genetic difference, because only B.
pseudodryadis is belonging to sect. Coelocentrum, and other species are belonging to sect.
Platycentrum. Shoot regeneration systems of begonias have already been reported by many
rescarchers (Fonnesbech 1974, Takayama & Misawa 1981, Zhuang et al. 1985, Zheng
1985, Simmonds & Werry 1987, Pierik & Tetteroo 1987, Simmonds & Nelson 1988,
Simmonds 1989, Nakano et al. 1999). Therefore it was thinking directly shoot regeneration
from tissue is comparatively easy on genus Begonia. However there is the species having
difficulty with tissue culture like B. pseudodryadis. Establishment of plant regeneration
systems from tissue or callus is very important for not only propagation, but also mutation
breeding and genetic transformation. Actually, mutation breeding (Roest et a/. 1981) and
Agrobacterium-mediated transformation (Kiyokawa et al. 1996) using plant regeneration
system were reported.

HEER"- B ¥ -FT 25V E NAA X Platycentrum 8D 2 = — NMERIZE)
EY. DEEFLEEAT -7 OMBEEIC Ryigoohi, K, F7rAxmriv
BT HEYMERFABMEDZEDLE 70T 5 (ZRMED N RAFEICHRENR
HEEMHICHETHAMORIT=7 (B.  HLALN, BV TRIEOEN DR
cathayana, B. hemsleyana. B. longialata (LA HHT,
L Platycentrum i) . B. pseudodryadis (VT 939-2713 7% 1L UL AT 1L A R T A
(Coelocentrum 87) DY¥ER | B % S A L 42 ;IJJH*‘ZPH%*@%[&&] 2650204 FEEM
T ORI VT, MYRREREYE BRI hERER R
BA. NAA, FUT7Xny, B7uash O AT BSR4 [3R])
RERICBLIETREEEILE L, BA &
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Materials for the Flora of Toyama (12)
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Abstract: Through our recent field and herbarium surveys, 6 taxa are newly recorded as
members of the flora of Toyama Prefecture. They are Erysimum cheiranthoides, Hovenia
tomentella, Rhododendron semibarbatum, Viburnum wrightii var. stipellatum, Ixeris
polycephala and Hypochaeris glabra. Additional localities in Toyama Prefecture are
reported for Vexillabium fissum, which have been known from only one locality. Current
survival is reported for Habenaria sagittifera after an interval of 23 years, in Toyama
Prefecture. All specimens cited in this paper are preserved in the herbarium of Botanic
Gardens of Toyama (TYM), the herbarium of Toyama Science Museum (TOYA).

Key words: flora, new localities, new records, Toyama, vascular plants
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TRV, BRI CIiamH R (&
i 2003), FREE (kM 1982), UFERU (I
BREEREMBEEMES 199, AfRH
1987) . EEFIR (K& 1998) (ZF0Ek0 > B A3,
I3 B AUMHANZ AL B 1@ H R L USHE
ETIIARRLCARIR 2o T pEM & [RlEE, £
B HUIAEEEMN B 2 IR & DRSBTS
EFLTWAEITHD, TLEEHERTLA
DS D HUBI IS, FHE LU &
INTEY, BAMHIREZ X S 51050
HIR DPEHILEEAS » TV VL, AFRIT [EBEE
JFLvy RF—27 27 2000] <°2007 48 A
ICHESNTZREBEAOL Y RF—F Y 2k
(http://www.biodic.go.jp/rdb/rdb_fhtml) TiLHY
b BTV RnW, SERERFREO L v
RF—2 7y 7 TIE 10 R THEMEDEE &
nNohEmE LTARELZ YV A N7 v LTS,
Hutgs Al X 4 2 BEIK 00 K B (RSO PE Hh
DOFBRR, ZRMBAZEE L TWA2, BRI (&
(i) PREREE0 B SREREERR 2001) TIHIEZ= AR
BRUC L > T LE-EHD BT A TW5
ZEND, AR TIISER LM TAEE
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MO LR 2 22T 5 Z LIFE LR T
MO&E\QEW%¢6@¢%%$LL$*
HITER TEIC L > ThbuTIWA 0,
$#ﬁbnt®m@6nt%\®ﬁf%é_
EMn, TORBIITELZTF L TS
EREWEHERI SN S, AT (LR
BOBENOHIHEEY (Ly KT —47
v 7 ERF) ITIIRITIREATRNTOESFD
HON TR 7272 dICEY Eifoh T
v, AR TOETIRIR E0 bR S
RO CIREAROEMIBBENTEY, ik
BHLEL RN ERTRSN, SEETEILR
AT TV —0FVAE (NT #HY) UEDZ
VIR DBNERETHDHEBLOND, &
#IRERONEERZ POICEREZITV., O
DEREALNITIHLENRD D,

AFHMEA - FEHRT 650m (B LR Sefifidy)
FEiCBEEE LZbo) |, L FEZ - KEME
B, 2007.6.7 (TYM17903) .

144, #FIvvHTX=
wrightii Miq. var. stipellatum Nakai
7%

2007 FZARIAT KD YRICHFHE SN
ToREARFZ, BILBRATHLAKAERTSHIY
< A= XX Viburnum wrightii Miq. var. wrightii
WL NES BRI S-S %% T D F LT
HIEFEDOH < A I BIEANEEN TV, T
OIEARDIE (Fig. 4) 1%, BRIIEIEE721X
IRVMEIRRE, RKACEAE L, SemiE AT
I VBHLMRERIC D, EROSENILE
IR R Flld7=0 20—22 fEHE 2V
EOEMNHY (Fig. 4A). EHITITE X 02
—03mm FEEDEEMNEZ D &V ) FHRHEL
BENEZ D (Fig 4B) . T OHEARZ B8
DIYeH2XILIIEEBERICHD LS
nNaAAIvY~H~X3I V wrightii var.
stipellatum Nakai & [RIE L7z, [ LIREY
=) R FORROT 0T B - ERSITA
DRI BTk 6T, BLRPR
T EAE A O F 1L T B F R AR AR 2

Viburnum

AA T X

No. 13

HARSHERE & [AE & 7o SN EE AR AU R
EhTWihotz, Lo, BB EY
FEEARIZNE SN Y~ X3 LE
EEINTZAEARPITIX, BETH (TOYA49388,
13442) . L E (TOYA4174) . I |LHT
(TYMI1302. 1303), LT (TOYA22612,
16908, 56380) . FEHETH (TOYA4144,4145) T
FNENRE SN, SRIFHINTZbD L
FRROFHEN H DIEANEG TN TED, Zh
HiinTFhb A4 Ivr~i~vXILRES
NERELDTHHT-, TNHDOERADRE
HLARIZOT b EEER R B (600-1300m)
DT FTHICHT-HHILTHY | 1% 300m LL
Tz Y« arFHERLICEETHHRED
YA XIDOHMAEIRHBHTH T,
72, BLREOCEARTRAMBY X koA
FIVYeHeXIOHKEEXONDIE
BWTNHLELTEY, EOIY~H~
A& OFBBREAERITIEEN TV
Moz, Ohba (1993) |TAAIVPwH<v X3
DA%y %o I v~<H~ X I OS5FEHRN
DB HUZEFRMICH BILD) EDRHFER LT
WA, I (2001a) (IEBD I P <X
ThnbEF OBV LIcAEND L L
ETCKRFEMO T FHETITIZEAEA AL
Yo XITHHETMBLTND, b
W (2001b) 1EIRBEOI VY~ H~XI%H
AHFEFE, A I Ve X I & KR
Lt TV an, MBackiErES
ZENVEY OFEOEEHE O 7= DR HRE
KRB HR] TIIAKRE, ILER, EHER,
BEUR. BRI L Vo7 BAWHRIOARIZ
FAI YT XIONHANRH D Z LR
INTWD, BKHEER (B 1997) LEHR
(3 2003) | wﬁﬁmﬁ%ﬁ$f6n1w
B, T b OEMIRENOEEEIZ
AP AL TEY | BRRORA B
PO DK EPERNZ BT 5 R & DR
HLC%¢?6®&iﬁ%%Tﬁéo¥m%
RN THIBEICE S NEARD S
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BHIRY T, A I Vv~ HF~XIOEMIE
EEHTHD EWV I LSMNIIER Y i372<. KX
PHERMERDHE D A LNLWIET LT R
HOERTEO LI b0 H D, ZhbDZ
EMG, A I~ X IR ESR
THHEWI XL, TIHeERT2ES
LEZADONRRY TRV B3, B
W o eI Tk Bk oFEH R (W
2003, wWHBEREWHIEE 1999) DIiEHs, £
B (S - J57K 1997) IZ3E03 e 0 . El
TR AR CIRBITREEOIEA (TOYA22849
TRE : S¥<H<X3) MRS TS
ZEMDIBERIIZIOETAZ LIIEETH
%, AIRERHIBIR TORBITR Y 520
B, FNENREET A RRIZESmNRH D
ZeEdb, BELIEHBRIN T WETT
EBRICIT T RHICETHAH D LN SN
B, Aok, Aokt - AE (1991) ISR
WEO IV~ X &< X2 Vdilatatum
Thunb. OHEFEELHEE L TWAHN, D7e bt
AKETIIAA I XX INHHTHE
FEEHNZIIT < X IIHMm LN &R0, 3k
BOIYHXIRH v X IDERITA
AIXYeH<wXIDLSICHLLRERE
BN &b, ZOFITEITANDI T
WEHIZBEbns,

FEHLEEA - BT o RECE  F&A
BT {4 » & ) 1000m, KX F 3L, 1960.6.28
(TOYA49388) ; B HFRA~E» & (FE
B FERH~E» H) 600m &HEE,
1956.8.3 (TOYA13442) ; &) BF _LiTET B
AR, #EEFA LER, 1957.6.16 (TOYA4174) ;
W) | BRSEILIBT F i <Fiets  (RACER « S2ILET
FERE) , EEFA RIS, 1947.7.- (TOYA1302,
1303) ; BIUATREEHE = v 7 Tt (FRECE :
KILETHREEHE = v 7 Fit) 1500m, XHE
A, 1989.9.19 (TOYA22612) ; &ILTifI& %%
BAHE O FIEBBE 1100m, ARIET,
2006.10.14 (TYM17904) ; EILiiHIE~ K H
Fols (FERER © KILRTHME~ XK AFRE) 1250

Rgih - FILR 7 o Z88(12) 51

—1300m, AKHE A, 1984.6.21 (TOYA16908) ;
BEILT/\RRT BAIE (FReeR: )\ RBET HARIE)
EEFHE, 1997.6.22 (TOYA56380) ; Fafls ik
B AL (FRGRE : FIER AFL) | 8
INFLER, 1959.7.26 (TOYA4144, 4145).

1-5. £ATAF  Hypochaeris glabra L. %
7 #

2007 €5 H 27 BIZHKATHEERMT CITh
NIAEEESTESRANT, MR
BT 5~ ) —TOMEEEM (ES lm) T
BATE, FEEROEEHE RHEL, EREER
L7= (Fig. 5), AEMEREESh-bDIT—R L
72 ZATHF H radicata LIZESLLLTZ G
DTH-7=2. EH 16—30cm &/PNERTHD
T, —FEETHDH L, FEiFETHIEN
& B LSMNIERIC BN D e < FRCEmIT AR
FIZOTNCERHHUMNMIBEETHD L
(Fig. 5A), BRIEPNEBIZ & D RIT MmN
FEOFIRIZIZYD 7.5—8mm & RWVLDIZH L,
BTN O RETHIEIE T 3—3.5mm L&V
Z & (Fig. 5B) 72 & DFH#EAS DeFilipps (1976)
REDH. glabra L. Otk < —%F5Z
EEMER L, AMLEE LT, B g
YIEREARERCE TR AR AR 2 3
L AESNHEAIREN TR ST, B
LT 57 2 FOEAFIZEEEN TV D
7=, AfEZI—uo v FHET, ENTIHER
M5 LAPE DAIN KRR & WEIZIR{E LTy
BHH (K 2003), 2EMIZIEEIIZESL
PNBODEH THDB, T [BAEIZ
RH#ZET IR OBEDREFTEDT-HD
TEYEERTRBIHEER] IS HARIIERY B
LNTELT, &HF (1973) BENVIRLE
WU ZHEEOIINIRSR BB
RRZERS 1987), THEER (K3 2003), K
BrF (AERTPS BARE 4T 2004)  FnafiL R (%
BIRSTEEMEWE 2002), BIREER W5
1986) 72 ENBMENRHBIZTER, B
BROTHERE TOAE Z 58 LIS < |
AR D OWME B RE7- e, SEIK
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W CHER S NIRRT TR 100 2B D)8
OEENEET LT, WILREERICES

LTWB T HF LRSS %A IR T B
NEINERTELENH D,

AEHMER - HAKTTEEFIT IR~ ) —F
Im, RAFF, 2007.522 (TYMI17906) ; A
K& 2007.6.2 (TYM17907) .

1-6. / =HF Ixeris polycephala Cass. ¥
77

Z LT N\BR CHIEER S B OFRZ 1 E
BEMGRAL, EAZIER L (Fig 6), 4
Bon-tboF—RLEE ZARNTHE W
WCRONARERBO=FF (55E) Ielis dentata
(Thunb.) Nakai (20726 DTH o773,
RHIEIRE TE & 8—22em, 1§ 4—9mm &
MR ENRZN R, ZOPEIZ O ED
BEIIRCORICEEZALS Z & (Fig. 6A),
BEAEITRORPHIRIZ S 2 & (Fig. 6B) 72 &
O MEHER L, AR EEE L, Flgdg
S FIEAR RS L TR A A AR
[ IARE & [EE SNIZRNEEOIEARIT L, =
H T BOFEARFUZ G AFE L FEZIND O
EENTVRA o7, Yahara (1995) 1A
OENDAEAM, PUE, UM, Bigke LT

B0 AREOUTEHE T AEFR (52 2003) .

HHBRE (bl - AR 1984), B (R IR

B BB TS 1996, AMH 1987) .

EHPIL R 1997) ICRen3 s B, AREIL[ER
BT Ly RF—% 7> 27 2000] < 2007 4 8
AICWESNIZREEDOL Yy FT—2 Y R |
TIEEY BT SR TWRWOAS, )R (B
HiEA> 2006) THEK (Ex). FHAF CrU#As
EEREEE BRI 2002) THEBHEHE AT
FEE SN TWHDEIZLHE LT, 12 FFRAR
DLy RF—8T w7 THIEORND B Bl
e LTRbI T3, BILoERk T
b B UL OB I UL BR B8 AR 18 0 BR 58 10 1A 3R
2001) BIUMEHR (EHIRBIRBREIH B AR
PraEaR 2004) THEBAER OB (VU) & LT
YA N7 v 7ENTWD, SRIAEOAT %

No. 13

e U 7 S i pdt) || HR e 6 2 D3] ) 1| 3800
EONIALE T DY FEHOBMHRN TH -7,
T OHUBRIT I TR & 7 B Is B R S Bl 5
WITEL 4 L TWB BRI TIIhic R o
BRWFHI YN DEBNHONTE
D CKH 2006), b3 )> D s
JUDKFRIZ & » TEEN- H O TH D AhetE
bdhD, AL [FLROHBOBENDH
HEEEY (Ly FTF—4 T v 7 L) ]I
IIRITH S CTIRANTOEBT I LTV
ST HIZRY EF b T, Lk,
Z O A MU TERAE R B2 00T | S 4503 T
LTV BEZEND, SRRSO ->TEFH
IZ 2008 FLIEHARPHERINES LT
B2 ENHA LM ST GEITIE. FILRAR
A7 TV —OfsSk (VU i) ko T
T O DBRERBEEZOND,

AEMEA - BT\ RBT IS ) |7
=) % 80m, oA &, 2007.4.28
(TYMO017905) .

2. BLUEWHESEE
2-1. 2XbhuR
f. ZU8

2007 47 H 22 HIZEHiTT CIThot7-hid
FEERIERIFHT, RNEF SR YA T
EERERE TRER OEAE L L, EAEE
WL (Fig 7). SERERINIZHOIIME
MELEDHEN 60cm U FIZB IS HOT
bot=nd (Fig. 7A) . EIXHRFRETEFOM
IR LM I L TERTH B Z &,
FEOSImITRAIZKRELLEHTrZ & (Fig. 7B)
REDKEHIEREEL, BllOAA I XM oR
Habenaria linearifolia Maxim. TiX72 < AfT
HD LFE LT, [FILRREE] CiARRED
WBNIZRIT A EERE L CHIRET, 43R 0T (8,
B . RREAH] GRE L) (BT 5 3
G E T T D, BT AR AR
(23 2N b DRERDIEAITIIUR STV s
SN, BEHE DO 2 HAT (TOYA17203,

Habenaria sagittifera Rchb.
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30395 ; Wb TEBAEE] (23T b5 h
ToPEM L 1T R DG BRI OVINRETO 1
IR THEE ST HEAR (TOYAL0411) AR
I Tz, B LR R RS A (T
NTERESN- I X MU ROEARITIE S
TV 1o [EILROMEROBENDH B
BEAY (Ly FF—2T7 v 7 %)) Tl
AFEIIHEBRSEIERE (CRHEN (CFHY) & LT
YR RT v 7ENTEY . EROBFNAESE
e LTETFONTHAED TWFnGBIfES
BINEIMIHLNTRV) LSRR EN TN B,
7ok, [REMSL] ()11 1999) HTiE 1984
EDXRAFT TOMRFIIELbRTEY, Zh
DE LRI I T B AFED Bl DA B e
FELEEZBND, IO, SRIOFERIZL
H 23 EEVIZBRNIZHGET S Z & 0kER

Nizz & bipd, Binza vy hxr=y
DU ENEFTHN T EXNR T, AR
EZEOFHET LD L ) ICAEFE LTV,
BATEF D & D L RBATED b D% Z N Z K E
BT ORER L 723, B A% TEMLUEA & 4
HERIZ FEORER R T X OB L, A
BIMRETL Y KF—4%7 v 7 2000] BLO
2007 E8 AILKESNIZBREE DL v RF—
&0 2 TISHEBEGIRITEE (VU) L &ahTR
0 ALHREN S EIREZE S 37 REFFRTO
BB BTN TSN, Z0 ) BbREFER
FUOBILR TR E VI > TV S,
BILRTHER E Shi-oik bdo X 9 1264E
DIERRETTEN R oT= 2D L EZ b
B0, SRIOFEIL L O BEENH LI -
Tl OEREINAIMERDHD, £, £FF
BEDHDH 37 HEHROIBL Yy RF—F7
o I BRFITE 2> TVBER RS DLIE
T, AREITHEROBNOH A E LTY R
Ry 73N TEY, FILROER LTI
FEH R (FE 5 B SRBREBEED B SRR 2004) |
BN ()| REREEZe 23 1 SRBRERR 2000) |
FrBIL CEris RER BT A TG S ERBE AR 2001)
BLOWERE (I R R ALBR BT B AR5

KIgdh « 2L 7 3 Z &8 (12) 53

FEARARER 2001) CHEBREIE T (VU A1) |
RER (REFR B AREDIICET - RFEATE
BRI IR A RRTERE 2002) CHEMaIRfEIA

(NT) & LTHRbITW5, ZOLHIZREn
DERTEZIET 7 TlEE bR T
WeWH OO, FILROBAITEREFETS &
DHEERGITIA ERER I 1 G DA T
EEE G %< 220Dz, BEHIARICHL
BT A7 DICRR e EOREEZ TRV
EHBETUL B ILROHEOBENDH
BEH (Ly FF—=27 v 7 &%) ] To#
BEEME (CRHEN F8Y) & U ToOFMIEE
UThirEXBND, ok, AFEOBLE
K& LTiZe A L OARERR TRIZE B O
BRETFoNTWDZEnD, RNTIEE
TR SN AETHOEM R A 25507 5
TEFELIEZ,

FEPUEA © B, FUUELE, 1963.8.24

(TOYA30395) ; B (GRCEk : FHRAM) |
EHIRELE, 1940.9.15 (TOYA17203) ; AT, A
PN, 2007.8.26 (TYM17908) ; /NRERTH, i
PFAFEE, 1972.9.6 (TOYA10411) .
2-2. FAAXINDIT 2 Vexillabium fissum F.
Maek. F 8

2007 4 8 A 13 BICHYEER = O RAEE R
S ETRTO LMK (BEE 1000m) T, XOTER
DVEE) L L&A 6—9cm FREE L /NTH D
7 R E R U7z (Fig. 8), ZOEMIT
B TNSRIENZED LERIZ 2—3 Ao &

(Fig. 8A) TiX, REOFEWLSTELIZYH
ST DTV RAL T Myrmechis japonica
(Rchb.f)) Rolfe (ZHAETUW=23, BHROED
D LREE L 720 (Fig. 8B) ., AT/ VIC
IR EENRH D LN IT T T VRO
INT T Vexillabium nakaianum F. Macek.
FIAF NI DTV fissum F. Maek {2
B LOELRAELE, Zhbo 2 IS0
T OSBRI Y 0 MZITH 2 » DIRELA I
DL, HEREESICMTELDDHRENT Y
V' F 2V nakaianum & L BARD L OEHIFR
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DAANT T TV fissum &T B L
FF - AT 1994, JELE - B 1997) o, BifE
ERBLOARM, UE, WD boz 7T
vT 2V nakaianum | FEEEHDHLODIHE
FANT T TV fissum EFHH (i)l
1980, R 1982), b 2fE v~k
ATV FAF VT v V yakushimense
(Yamamoto) F. Maek. &[Al - fFft &350
(K3IF1983) 35, ARIELRTRIIE
72b DIiEZE (199%) PHIBEELBED V
nakaianum & U CEHBEZER L T2 &
e ) Big >R &% T 5, LicioT
LRI & 2 A - FE (1994) HORME
\ZHE, A NI DTV fissum & LTH
FLTEL, 2B, FHHEHEDLDDAE
FANI YTl L THRATVDIHEA
(1982) DRERTIE, NI VT DER
% 3—Tmm, AANIT VT o DERE 9—
13mm &RLTWSA, ARIEILETHERES
Ni-bOOERIL 7—9.2mm & @& OHfREHY)

A A

No. 13

REAER LY, 2O Enn, AtDbod
FOERO L DITHENKE & TIIHEICXT]
SnfWAREE b H 5, [EILRIESEE] (3%
IWREDKBRINI NN T T & LT
Tk, TEbdTEN & L ETEbLA
HHO 1 #@HE2RTTOhA0HRTHDH, IEIL
BOMHBROBEROH LAY (Ly BT
— 87 97 RFE) TN U T UER
fE (VU f1Y) ELTYURRT v 7ENTHY
BH, TOMEME LTE FEilEEwRE] o
RECHD 1 EAMERLTWDEDATHD,
B IR i R AR | | TR A
HEARBIZIINZ T VR ERITESNTRA
PEOREARIT /L . OO & Ao T hi
EHERT DI L TERD o, BITER
HEMBFEAR IR SN TWDT Y M4
v EIRIE SHTAEARFIZIE 1960 FEIZERE
STy T R EEE SN DHREFER
N1 EEENRTVE (TOYA12358), Z D%
KIS OIRENHER LT & £ -7 < Bk

Fig. 1. Erysimum cheiranthoides collected in Nanto City, Toyama Prefecture (TYM17893).
A: Plant. Scale indicates Scm. B: Fruits. Scale indicates Smm.
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c

Fig. 2. Hovenia tomentella collected in Takaoka City, Toyama Prefecture. A: Plant (TYM17899).
Scale indicates Sem. B: Serratures of a leaf margin (TYMI17896). Scale indicates Smm.
C: Flowers (TYMI17897). Scale indicates 3mm. D: Fruits (TYM17900). Scale indicates
Smm.



56 Bull. Bot. Gard. Toyama No. 13

Fig. 3. Rhododendron semibarbatum collected in Nanto City, Toyama Prefecture. A: Leaves
of a specimen (TYM17903). Scale indicates 5Smm. B: Flower (June 7, 2007).

Fig. 4. Viburnum wrightii var. stipeflatum collected in Toyama City (TYM17904). A: Plant.
Scale indicates 1cm. B: Upper surface of the leaf.  Scale indicates 1mm.,
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Fig. 5. Hypochaeris glabra collected in Imizu City, Toyama Prefecture. A: Lower surface
of a leaf (TYM17907). Scale indicates 2mm. B: Achenes in a capitulum (TYM17906).
Scale indicates 5mm.

Fig. 6. Ixeris polycephala collected in Toyama City (TYM17905). A: Basal part of a leaf.
Scale indicates Smm. B: apitula in nearly umbel arrangement. Scale indicates Smm.
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Fig. 7. Habenaria sagittifera collected in Nanto City, Toyama Prefecture (TYM17908).
A: Plant. Scale indicates 5cm. B: Flowers. Scale indicates Smm.

Fig. 8. Vexillabium fissum at flowering stage in Kamiichi Town, Toyama Prefecture (August 13,
2007). A: Plants. B: Flowers.
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DORFERH Y . TV EIZITA EOHEER#D
T AL E T A A NTEEINTWD Z &
Mo, R—EMICET 2O TH B ATHEMEN
mVy, SEFEOEREMER LI HAMEI X
FTIRYRY Y, AR IR NS
ROLBEERMKANTH Y . /NEED/ Sy F K
EHY, £iEE LTI 50—100 FEFRENS
eRERERBLONS, AANTTUT
BIBRETL Y RF—47 v 7 20000 8L
2007 8 AIZE ENTZBRBEADL v K5 —
£ ) 2 M TIEMERAE 1B (EN FHY) (2) X
M7y 7ENTEY, FERENSRFRIZ)
T TOAINIEFERR LRSI DE 12 #I
WZREENHDZ L EZRLTWAN, BRnk
INZZDRBIEIZEFZLEDORELNE LV &0
b, EOWOBELESETIINI DTV
EEDETHETA2ORRYETHD L Ebh
5, SHERFREOL v RF—27 v 7HHT
EAANT TN T A DE
B EE 25 BTHEBORNR S 2R E LT
B EFoinTsy, FLROERHE T
REFR (RERBARGRENER - REFRAER
IREZETEREE B AARERR 2002) THERMEIE T A
H (CRHY) ., BHE (EHEBARRETA
RFERR 2004) BIOEJINE CR)IREREER
SELEARERR 2000) THuBAEE 18 (CR
+EN i), FiRE GBrifRREAIGHERE
{EEER 2001) THEBMAEIEE (VUHEY) &
L TERZNHEDN TV 5, (RO
BENOHIHAEAEY) (Ly RT—ET v
ERR)ITIIRREED L He vy T b L
TEEME (VU FY) fibhThas, o
NETIZRNTOREIT 2 EAT Loviel | B’
ENHERTEH01TF0 5 H0 1 HFT 100 {8
ERBEITAE RN E VTR S, MR
f (CR+EN YY) & LTI ONRY T
RONEEZ D, b, TOITN—T DR
ER L LTTE A LOEE/FERTREBMND
BEBZToNTHEZ ENG, ZhETIZ
BN THER SN AT HOGEM e A 2 2605

Kigifh - SR 7 e 5&E(12) 59

BT LIFELEZ-W,

AEUEAS . ETET, dEEFAFER, 1960.8.9-10
(TOYA12358) , LmilT 1000m, 2007.8.13
(TYM17909) .

EROHBEIEEATAL L L LIERESE
AW B IR E RN %R RO KM
BAKICBILBELEFE Y, £/, =/ 2X
vu, A I IR IOEABLIOLTE
% TN HARHETE & AR COMEH 2 A
T & 272K ERHER 2 & N ARIEF RIS
FLET,
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Materials for the fungus flora of Toyama Prefecture (6)

Makoto Hashiya

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

Abstract: Two rare fungi, Hygrocybe caespitosa Murrill, Inonotus Iudovicianus (Pat.)
Murrill were found in Toyama Prefecture, Japan. They are new to the fungus flora of the

Prefecture.

Key words: central Japan, fungus flora, new records, Toyama Prefecture,

THVE TIZE L TREE S L7z LeisRER
EFDLIpNE MO D BERET D, A
HETHALERTE LR REYE
(TYM) ZFRESNTND,

1. 9o LA/ DY

Hygrocybe caespitosa Murrill (X A U 77#})

(Fig. 1)
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Fig.2. Inonotus

o N
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ludovicianus (Pat.) Murrill (M.Hashiya 7721). Scale bar indicates Scm.
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Two rare fungi in the Hokuriku district

Makoto Hashiya" & Tkuo Nose?

! Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
? Ishikawa-ken Forest Experiment Station,
Ho-1 Sannomiya-machi, Hakusan City, Ishikawa 920-2114, Japan

Abstract: Two rare fungi, Conocybe nodulosospora (Hongo) Watling, Pleurotus
cystidiosus O.K.Mill. were found in the Hokuriku district. They are new to the fungus

flora of the Hokuriku district, Japan.

Key words: central Japan, fungus flora, new records, Fukui Prefecture

2007 7 AiC, EHR TEMmI Ak 3
BDEDIRHETREIN-ERD O b,
JEbEHR T THRE S W 22 85T 5,
A THIA LRI E WL R R AE Y E

(TYM) IZREIN TS,

1. aJ3/a8945

Conocybe nodulosospora (Hongo) Watling (4~
X+ &8 (Fig. 1)

2007487 A 8 B, {EHRKERER IR HTE
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BEshi, '
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NER—=Y 7O ORELTEY, 20~
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oo aHY & r O L ITHRICKRITE 5,
AREOSME LT, 588 - A48 (1987)
IXARDRERE - KK - Ky LD ¥ U5
EFon TRy, 485 (1988) IZIEKRHR
THRE SNI-AEOFEENBHIN TS,
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A FME) TGN H B, SEIOHE ALk
WTars I ) abd&r OPRETRERIIL S,
PREIEAR
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ek 3 RE D I RFEESME, 20074F7 H 8
H (M.Hashiya 6895).
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Fig.1. Conocybe nodulosospora (Hongo) Watling (M.Hashiya 6895). Scale bar

indicates 2 cm.

rotus cystidiosus O. K. Mill. (M.Hashiya 6876). Scale bar indicates 4 cm.

No.

13



March 2008

Pleurotus cystidiosus OKMill. (& Z # 47 F})

(Fig. 2)

200747 A 7 B, B UL A CRihZiE
FHIE KBRS BWITREIZH 5 R EE (B
CHEE) OaFFHnAETRA LR
%, BlLRPIESEL DS E D ZFHSOF
RN HE L,

AFEL, ORI 1lem, FRE TR FHB
&BC, e RIEES AR, FIdEE L TR
B, OEIZSTWI I —LaT, &EH0F
BUAFUTICL DG BARLI. FIE
ERIZIEV R Ly, DBEL Bk A
5 L BROEL ECOEFHREAE LD,
ZO I ETIZE > TEOWARE T
EOICRAB (Fig.3), D ORENLEH

S

Fig.3. Coremia of Pleurotus cystidiosus
produced on agar medium (M.Hashiya
6876). Scale bar indicates | mm.
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