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Feature of species composition of “specific plant communities”
in Tateyama Mountains on five communities as
Thuja standishii, Sibbaldia procumbens, etc.

Megumi Yoshida

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

Abstract: Species composition was clarified at five sites as “specific plant
communities” in Tateyama Mountains, Toyama Prefecture, central Japan. Vegetation
of these sites based on phytosociology had been surveyed and published in 1978 by
the Japan Environmental Agency. In 2008, these sites were surveyed with the same
methods. In Sibbaldia procumbens community at Ichinokoshi, the coverage of
Sibbaldia procumbens as predominant species were decreased for 30 years. It seemed
that the reduction of S. procumbens was probably due to increasing of the competitor
without the erosion of soil surface.
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Sexual dimorphism in Cirsium nipponicum var. yoshinoi (Compositae)
at Hatsukaichi, Hiroshima Prefecture, Japan

Toshiaki Shiuchi

42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: Cirsium nipponicum var. yoshinoi was distributed at western part of Honshu in
Japan. Sexual dimorphism in C. nipponicum var. yoshinoi was investigated
morphologically. The variety was found to be gynodioecious with hermaphrodite and
female plants in natural populations. Floral characteristics of female plants were smaller in
size significantly than those of hermaphrodite without ovule size. The anther and filament
were particularly atrophy in female plants. The well developed stigma of female plants
was proved to have the advantage of pollen trapping in comparison with that of
hermaphrodite.

Key words: Cirsium nipponicum var. yoshinoi, female, floral character, hermaphrodite,

sexual dimorphism, stigma
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Fig. 1. Hermaphrodite and female heads and florets of Cirsium nipponicum
var. yoshinoi. A, hermaphrodite head. B, female head. C, hermaphrodite
floret. D, female floret. Measured parts of head (A) and floret (C). Head
length (HL), head width (HW), involucre length (IL), involucre width
(IW), style length (SL), stigma length (SGL), pappus length (PL), ovary
length (OL), ovary width (OW), floral tube length (FL), stamen length
(SML), anther length (AL), filament length (FIL), distance from base of
tloral tube to base of stamen (stamen position: SP). Arrow represents
degenerated stamen of female floret. Scale bar indicates lem.

No. 14



March 2009

M EAE
3y T IR AR LATE O AN D FE
AT X7 BOZFET IANL 12 A
TAHIZBATET D (Kadota 1995), 2007 410 A
11 FCASBR U AT b A0 X HARAE
WNTEEBAIET D3 L T B A X
O 2 BWEMRSD BTz, YERBL & IERERRE
& DGR A AT B 1= OB 2 BRI SR
LT 70%T4 /) —/)VCETE L%k, {EHOH
L o THEZ HIB UL 2 i, BEED K
& (HL) &iE (HW), #EORE (L) L
(IW) (Fig. I-A) B L1 GEIESH =Y D/ME
A U=, BERRIC 1 EHESHT-0 3 /MED
Mg (SL). H#iR (SGL) ., EE&F (PL).
FHEE (OL), FHEER (OW) ., {E7E (FL) .
SR (SML), #& (AL). #%E (FIL).
(ETEDIEER O RO EERE T FHONE : SP)
IZHOWTHHHIL  (Figs. 1-C, D, Table 2) . £ D
X 2 B AR OME & L To 72, BETE. /1
MEDBHOFH LI fERIIA O L 0 fF
Hris=,

BREEBE

BB T- v /e &
1 SOFEESH 7= ) O/NEEUE, WitEERE T
T 64.8 (s.d. 12.84) | MERRIZTFES) 43.9 (£s.d.
9.07) &72Y | | DDOTETESH 7= V) TIIMEKD J7
THEIMEBOS D78 h- 7= (Mann-Whitney
U-test P<0.01) ., [F)@ OO S FERE C. arvense,
T A=Y= 7Y 20 2 MMk & ik
T 1 BEER Y o/NMEBUIEVW AR O T
(Lloyd & Myall 1976, & 2006), / =7 H# I
T A THEICRR 88.9, MK 72.8 L /L
WM T 72 o T D (Kawakubo 1994),
AL T UTFEAT 20 1ZELDOERN
HY, INFEFTOTVIFEOREDH T D
PR L B/IMEBOEBEC R RN, =T
IRI Y/ T I TIEEEESH -0 D/MEH
LipNTh b b, MRS ED X IR
MNTHEFF SN T2 ON, 5k, 8% Y

B Ay ) T O 17

DA PR & EICE AR & imitEfERk & T
AR T A0 ERH A 9,

PEELAZDUNTIE 90 flE{ARIRSE L7- T,
BROEIGIT 13.9%& 720 . FHKFR AT
RN DIEEEIEAR % ] ~<7- Kawakubo (1995)
IZEB3a L ) THIORYE 13.7%EIFER T
E& ot

BHAL & /NED T RERY R

SUEDAER L, REOE S LIS, mEAEk
TKRKEL 257 (Figs. 1-A, B, Table 1), /INME
DFFFEIT OV TR, ML & L THRER
THEOY A ZLSOIE MR THEIL NS
<72V | FHIHERE TIXIER IR BRI 545
RIERDDRVERH LTS (Fig. 1-D), 1
A TOGRED o L 7= Kawakubo (1995)
DAY THIOERB LT, UM
TOWEN B G I v TH LTk & AL
oy & A2 pE U7V B R PUMESE A R oERR ) & 7
DM RS & B X DD,

7 Y ROMER DGR R DZE AT T
HRIC L D #kx T, RITR7HY 5 b MERE Rk
WEEZLNTWD C arvense MENE it 4 548k
@ C. montanum. C. oleraceum, C. palustre, C.
spinosissimum {ZHEROHEEDOFNT A A L TH
Wiz72 2 (Lloyd & Myall 1976, Delannay 1977,
1979), LA L., /=7 ¥ IDfE&IIN e 0B
ELTHLEEET, /HRIErnIze AL
<72 HESHVIRBIHIZAER 00 THBIT 5% D R
LRI TV A (Kawakubo 1994), 7 A~
Y7 Y I OMERRIEFAEIRIC AR D BRI D
RHTDHON L, FRIRLGRVHOET
BRI L D EEx THoTo (EW 2006), =&
JTH UL, /=T IOBERIZERLT
L BHRAERDER L TR, #id
RN HREET D &< PEICREY . #
IERICES 220y (Fig. 1-D), 2O & H1iC
FERERNC LD & 22 ) T4 S ORESEDIRED
BREIIAEIRICA LN E VI RT C

arvense, C. montanum, C. ()16‘)"(16’(314”1, C.
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Table 1. Morphological variations of hermaphrodite and female heads of Cirsium

nipponicum var. yoshinoi .

No. 14

Hermaphrodite Female
Character (N=30) (N=10)

[meants.d.] [mean+s.d.]
head length (HL) 3261 £ 336 2592 £ 2.15
head width (HW) 24.13 = 4.41 12.83 = 2.17
involuere length (IL) 1530 = 1.85 1424 = 1.07
involucre width (IW) 897 + 1.34 7.13 = 0.81

* Significant differences between hermaphrodite and female (ANOVA, p<0.01).

Table 1. Morphological variations of hermaphrodite and female heads of Cirsium

mipponicum var. yoshinoi .

Hermaphrodite TFemale
Character (N=30) (N=10)

[mean+s.d.] [mean+s.d.]
head length (HL) 32.61 + 3.36 2592 + 2.15
head width (HW) 24.13 + 441 12.83 + 2.17
involucre length (IL) 1530 + 1.85 14.24 + 1.07
involucre width (IW) 897 + 134 7.13 + 0.81

* Significant differences between hermaphrodite and female (ANOV A, p<0.01).

Fig. 2. The stigma of Cirsium nipponicum var. voshinoi.
A, hermaphrodite floret. B, female floret. Scale bar
indicates Imm.
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palustre, C. spinosissimum &£ 9 HiEATEY |
BRERIZIZ D O LRLRVBDETH
57 A=Y= T ¥ I L0 LiBLAERmA R
bid, Lnl, /<7 FI0BERIZLEDE
(LB TRV, TN E TORED O HET
T3, I/ THFIOEEITFIBOF
T/ =T HFIOKRITELARETHS LT
2B,

3 T I OMEROEBRIERE MR D b

DEVFEFIEL B> THAELDOD (Table 2) .

RROKRLHEEZEL TV, AELZFTH 3@
(EOMERR CAEBEDS 34 IZEETHELZL D
e % & T\ —5 T, WEEROFERIL
SRIET &, (TELITEREL Do
7= (Fig. 2), FHRIZ/ =T H O\ T Hi
BECHEBIRELS 22D, K< HETD

(Kawakubo 1994), fthD533AREZ DUVNT b
HERERKOY Z V=N vH Monarda
fistlosa . F a3 U H A T R = Arenaria
merckioides var. chokaiensis 72 £ C b [FIFRIZMHE
BEOHEANRET HEM H 0 | MR
L&D C. arvense bIMERROFFERE A FES
% L #E S TV 3 (Delannay 1977, Cruden et
al. 1984, Sugawara & Horii 1995), Z 45 O
WNIREAE TH D10, HEKOITRE 2 3
ERZH LTI H LK —EDFE
THFZRBSAREELEmOTNDLHIDIEA I,
3y /) T IORE, MKROERIIE -
THHbO0, RSFEESE, LIFLITRE
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L L EFET,
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Vegetation of Camellia reticulata forests in Yunnan Province, China.

Toshiyuki Yamashita", Toshiaki Shiuchi”, Zhonglang Wang?, Shuang Wang®),
Yuanxue Lu” & Kaiyun Guan®

PBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
YK unming Botanical Gardens, Kunming Institute of Botany, Chinese Academy of Sciences,
132 Lanhei-Road, Kunming 650204, Yunnan, P. R. China

Abstract: We investigated the forest communities involved Camellia reticulata around

Dali city in Yunnan Province, south-western China in 2008.

These forests had a

resemble species composition of the evergreen broadleaved forests in the southern part of

Japan.
same floristic region of China-Japan.

There might be many vicariant, because Yunnan and Japan are included in the

Key words: Camellia reticulata, evergreen broadleaved forest, species composition,

vicariant

k7 3% Camellia reticulata LindLIZ7R %
vERLUHEERICES HOBLEN, £
< OREZEMEPELNTWD, TORGEDT
DI dTHRRCEF AR b DIEAR R O ORRIAS
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ENTWD, ZNET RS20 T
DEEFEN], 3D ORI A8 D OFFE
NEATRebhTE 7 (of B 1998, 1999,
2000), Lo UARESIRRZE, H5iC o 3%
A A ORI 2 FOBFZEE T et T e
WV, FZTANIZEL Y X ORREER
ELT, ZOABEEA YT 72012, b
7Y AREOEAERMOTLTH D E/RHEOKRHE
M3 HFTZIBNT, 7Y RFOR{EL T

VN 2008 4E 1 H FANCHE A TIR 2 940 L 7=,
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AEFE L by RO AT, Er
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2200mA 6> 2600m O kI ER KK TH
272 (Fig. Dy ZHHDOBMTITHIRM Z £
B3 B 7o b O BRBEIZAT b, AL
7R X O K DWEIE L HEREIZ L -
THEBE L, RO 2 » FROBEKIZV T
HEARE K E . WEliEAECIEARE 2
e+ AEETH -7 (Fig2, 3). ~H. XK
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Fig. 1. Location of surveyed sites (Solid

circles) in Yunnan Province. Open circles
present the capital and main city.

Fig. 3. Study site at YS2 in Yangbi.

Fig. 4. The world largest individual of
Camellia reticulata at Yongping.

FO—HOMSPRESNTEY, Eanuy
DT IRUABRA S RBOBAME ST
DO ZRANICITNE EE R L £ 140cm,
B 17mOIFAETIEEAED b 7Y 3% 5
HALEE LT (Fig.4),
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B2 EEE @mAR (RRRO 2 MR IR
%) SRR EARRER L UEARBICST T,
FRENORERE = L\ HBLT SRR & 506
Lo SHICEMBERBORE T L ICELE
Y CMEEAMEE LGRS Lz, Zhe0H
EREFIZNNY 2 ORFE Y 7 b Excel #H
WTATTL, ftEOINZEFRER, MOfTic®
NENOREAEF L T1o0RIZLE, &
BIZHHIEA (2008) AERIEHEMETT TR
LIERRIZOWTHLRILERIZED T, 4 47
DOREEOTEEMR & e L=,
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LTS

HREOBARZ R ZIRKTIRiimAE
FIHERB TR YA ZDIEN, VYU
A/ % J& ( Vaccinium sprengerii (GDon)
Sleumer) . ¥ ¥B (Rhododendron decorum
Franch.) 2 WiXE 7 LU B X I B

(Ilicium simonsii Maxin.) &S LTV /=

(Table 1. 2), PRERITIZA /E b Y URRA
VARV ERBINED U FREYIRE T R
YXICRBE SN -T2 EER DT HAER
LTz —F., KERESNFEZR AR RE
ROEWZIRKTIE, 7ROV 1/ X B
T TN BBWELTER L. TIBV DR
BOIWGFTIE MY "X REARBICET

W : BREEO Uy ot
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EL, vaXpon/ FRaLLFELTY
7o hUYARFEFEE LTESRBETESL,
NA S TRV SRR Y FBOBIAL
TV (Table 3).

AEIRE U7 EmA KB O 3 HLEDIEh
(2, BREfOMS (PEIZH2008) DT —F
EMNZ T4 HEIZ DWW TOMEKE % Table 4
IR LT, MY RFZOENIFAFIRED
—F& (Rubus parkeri Hence) R°A /€ NV UG
D—F& (Preris nervosa Thunb.) DEWVETEE
ZRLIL, ZNOOBEIITHTIE (R
FEED) Lo THEENTEY, BAL
DEBFENXY 7 H Z 2 Cayratia japonica
(Thunb.) Gagnep.. T A A% Helwingia

Table 1. Vegetation data seat of the Camellia reticulata community in Yangbi.

Site No. YS-1 Date 2008.01.29
Latitude N25° 37'45.3" Altitude 2384m
Longitude  E99° 53'38,9”
T2 Height 3~10m
T2 Coverage 40% Exposure N4OW
S Height 0.8~ 3m Inclination 32°
S Coverage 80% Square 5% 5m
H Height ~0.8m
H Coverage 10%
T2 H
D-S sp. DS sp.
3-3 Polygala arillata +  Camellia reticulata
1+2 Desiduous tree 11 Hhcium simonsii
+  Rubus parkeri
S +  Pteris nervosa
D+S sp. +  Symplocos caudate
4.-4 Camellia reticulata +  Eurya loquiana
33 [Micium simonsif +  Dryopteris fructuosa
1.2 Crataegus cuneata +  Cayratia japonica
1+-2 Dendrobenthamia capitata ++2 Polystichum piceopaleaceumn
1+1 Euwrya loquiana +  Ligustrum quihour
+  Rubus henryi
+  Eupatorium adenophorum
+  Hypericum gramineum
+  Anotis hirsute
+  Akebia trifoliate var. australis
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Table 2. Vegetation data seat of the Camellia reticulata community in Yangbi.

Site No. YS-2 Date 2008.01.29
Latitude N25° 37'45.3" Altitude 2439m
Longitude E99° 53'38,9” Exposure N30W
S Height 08~ 5m Inclination 40°
S Coverage 80%  Square 5% 5m
H Height ~0.8m
H Coverage 10%
S H
DS sp. D-S sp.
2+2 Vaccinium sprengerii 1+1 Sarcococca ruscifolia
2-2 Camellia reticulata +  Eurya loquiana
1+1 Schima crenata +  Helwingia chinensis
2+2 Lithocarpus dealbatus +  Pteris nervosa
2+2 Rhododendron decorum +  Nothopanax davidii
12 Viburnum cylindricum +  Mazus japonicum
+  Ligustrum lucidum +  Vacciniurm modestum
+  Rubus parkeri
+ - Dryapteris sublacera

Table 3. Vegetation data seat of the Camellia reticulata community in YongPing,

Site No. YP-1 Date 08.01.30
Latitude N25° 11°57.9"” Altitude 2593m
Longitude E99° 32' 114" Exposure S80W
T1 8~18m Inclination 38°
T 80% Square 10X 10m
T2 Height 3~8m
T2 Coverage 70%
S Height 1~ 3m
S Coverage 10%
H Height ~1m
H Coverage 10%
T1 H
D-S sp. D+S sp.
2+2 Styrax sp. +  Camellia reticulata
1+1 Schefflera minutistellata 11 Sarcococca rucsifolia
3+3 Castanopsis sp. 1+1 Cayratia japonica
+  Hedera nepalensis +  Rubus parkeri
+  Actinidia sp. +  Akebia trifoliate
+  Helwingia japonica
T2 +  Tupistra sp.
D-S sp. +  Polystichum piceopaleaceum
33 Camellia reticulata + Viola sp.
+  Symplocos sp. +  Eupatorium adenophorum
11 Eurya sp. +  Pteris nervosa
+  Ligustrum quihowi 11 Linderria sp.
+  Rubia yunnanensis
S +  Polygonum nepalense
D-S sp. 1+1  Anotis hirsute
2+2 Symplocos caudate +  Elatostema sp.
+  Zanthoxylum cuspidatum +  Asparagus filicinus
2+2 Sarcococca rucsifolia +  Tylophora sp.
11 Stachyurus himalaicus +  Ophiopogon intermedius
+  Stemona sp.
+  Rubus parkeri
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Table 4. Species composition of Camellia reticulata community in Yunnan,

25

Stand name
Date
Altitude
Square

T1 Height
T1Coverage
T2 Height
T2Coverage
S Height

S Coverage
H Height

H Coverage
Exposure
Inclination
Number of Species

YSi

2008/1/29

2384m
5X5m

3~10m
40%

0.8~ 3m

80%
~0.8m
10%
N40OW
32°

19

YS2

2008/1/29
2439m
5X5m

0.8~ 5m

80%
~0.8m
10%
N30W
40°

16

YP1

2008/1/30
2593m
10X 10m

8~18m

80%

3~ 8m

70%

1~ 3m

10%
~1m
10%
S8ow
38°

31

CHU1

2007/2/13

2280m

10 X 10m

8~14m
50%

1.5~8m
80%

0.5~ 1.5m

50%
~0.5m
30%
S60E
30°

24

Camellia reticulata

Rubus parkers

Pteris nervosa

Ophiopogon intermedius
Ligustrum quihoui

Lithocarpus dealbatus

Cayratia japonica X ITHS5S
Symplocos caudate FHi3\FinA/%
Eurya loquiana

Sarcococca ruscifolia
Eupatorium adenophorum
Polystichum piceopaleaceum Y9504 /F
Akebia trifoliate var. australis
Anotis hirsute

Actinidia sp.

Ageratina adenophra
Asparagus filicinus

Berberis pruinosa

Camellia oleifera 1.F~
Castanopsis sp.

Cayratia sp.

Cephalotaxus sinensis

Cornus macrophylla I /IX ¥
Crataegus cuneata Y>3
Daphne fedder
Dendrobenthamia capitata
Dichotomanthes tristaniaecarpa
Dryaptern's sublacera

Dryopteris fructuosa
Elatostema sp.

Elshoftzua rugulosa

Eurya sp.

Eurya2 sp.

Hedera nepalensis

Helwingia chinensis

Helwingia japonica INFTAHH
Hypericum gramineum
Hypericum uralum

Hficium simonsii

4-4
+
+

1-2

1-2

2:2

3-3

+ o+ o+ o+

3-3

3-3

2:2

4.3
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Table 4. (continued)

No. 14

Ligustrum lucidum F23XIEF
Lindernia sp.

Mszus japonicum ¥\t
Myrica nans

Myrsine africana

Nothopanax davidii

Polygsala arillata

Polygonum nepslense 2=")1\
Populus bonatii

Prinsepia utilis

Pteris multifida 4 /R
Rhododendron decorum

Rosa banksiae

Rubia yunnanensis

Rubus henryi

Schefflera minutistellata

Schima crenata

Smilax lanceifolis

Stachyurus himalaicus

Stemona sp.

Styrax sp.

Symplocos sp.

Ternstroemia gymnanthers E92a%
Tupistra sp.

Tylophora sp.

Vaccinium bracteatum <o vl
Vaccinium modestum

Vaccinium sprengerii

Viburnum cylindricum

Viburnum foetidum var. ceanothoides
Viola sp.

Deciduous tree

Zanthoxylum cuspidatum

11

- w
T 9
-

3-3

N b
S e ]

2:2

- N
NN

12

Jjaponica (Thunb.) F.G Dietr., %7 7 V<A /5
Polystichum piceopaleaceum Tagawa 72 &' 11 f
BEAHE LT,

BE

kT 3% 3AEE 1800~2800m (2434 L (Hh
ERFITEAEMATIERT 1981, B 2000) .
7Y AFOHBLT 5T A RIORERX D
HREA L AH D & BRATELIDOIEAPEHIIZ
IR B & UFE Castanopsis delavayi « 1RiH#
Keteleeria evelyniana BE¥E. & 5\ MIIEE M
AR

Lithocarpus  dealbatus + & M #2 Keteleeria

Cyclobalanopsis  glaucanoides

evelyniana B£7% (EFEMEWREAM 1987) 1ZH
B9TDHDEEX NS, FOMEMKIZA
ADOEAMNCEBEFRBIIOT AT EE
FRICEERAROMERAE & BB OfEE RIER)
MEEHBE L, RS R 2T F
EXBRREXOWER & et 5 &, BA
BiZiA ) XBPMELSTHIENT N XER
IYSBOHEL, EEABIZIIEY IR
RARE ) XBE, A XBEH, BRBIZIT
TANFNA )XY v avR T VR,
XA FIAROED 2 EMNENFNEE L,
T, BERBIIF =YX, ¥THTIR0%7
ST )T E VST BREDIFNCD v
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ESRB. AT N URBRR S BAROERILE
BRI L RBOMEEN OER STV
. ZORMEXROEHFREORBEKIZRT S A
R DOIBOBEOEIGIIB L Z 87% T, 3
HEIZREREIEER L

G OHUSOREYIT A EREY X R B
MEEHELTELDOENTEY (KR
1977), KR (1983) =° Shimizu (1991) (XA
RIZHATT DERFLIERIMNE, TEIELIERAR
B S HIZEHEEMME O L OEDTE L RB
OFEENE~ T Y bERE T TERR
WML THNBZEEEHRL TS, FHiTh
Y RERAET LTV ERRAERREIIE
A CHEEMICEESBIZOM L THAD
WXL, RCYARXBOSMILRICH-5HH
A TIIREROBEERMUI AT S Z & &R
LT3 (Ohsawa 1990), & H1Z1% Ohsawa
(1990) I3 HZEH O A EHKIBRO -1 COEE
DHAT & FARRLIER D LIBOFENARN—
HTHELTWA,

AARDY 7Y 3FiE by Y A F 5L
LTARIZETHRTHL YT R-TEEX
LR TW3 (R 2001), AEIOHEAFERE
BT MUY AR B ERIAER R
DIERFED BA & OILFECISTEN ST
EMD, INHOEL Y AF EREFRIZH{EL
RPGEARIZETHMAT DL DI &
NEZzLND,

AWFFEITFRL 19 FE () ERRAE L RO
SRR DB EEDEB 2T R L
7z, BHFBRAEICR LEREZ 30> TS

Te REBH A ERIFAZEFEFREREARZZI LD,

KREEf, KFER, FRROH 210KV FH
RLETS,

WFhL : EEED b oS HOmAe 77

5 FAXER
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Cytological note on Anredera cordifolia (Basellaceae)
naturalized in Okinawa Island

Tadashi Kanemoto

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

Abstract: The chromosome number 2n=30 was counted for Anredera cordifolia
naturalized in Okinawa Island. The karyotype formula was designated as
2n=30=2M+20m+8sm, however, among the eight “sm” chromosomes, five chromosomes
showed relatively high values of arm ratio; 2.00 or more. The cytological feature of the
present taxon resembles an intermediate between A. cordifolia subsp. cordifolia
(2n=36=3x) and subsp. gracilis (2n=24=2x) described by Xifreda et a/ (2000). This may
indicate that subsp. cordifolia and subsp. gracilis are actually haxaploid and tetraploid,
respectively, and the plant naturalized in Okinawa Island is a pentaploid hybrid between
the two subspecies.

Key words: Anredera cordifolia, Basellaceae, chromosome number, karyotype,
polyploidy

According to Hashimoto (1996), approximately 10 taxa of Anredera (Basellaceae) occur
in tropical America. Anredera cordifolia is characterized by vegetative reproduction by
tubers abundantly produced at the base of stem or leaf axils of old stem. Initially A.
cordifolia was cultivated in greenhouses for ornamental use (William & Hooker 1837), and
recently it has been cultivated as a medicinal plant especially in East Asia. Now it is
extensively cultivated in subtropical gardens around the world and often grows wild (Lu
2000, 2004; Liu 1996). In Japan, 4. cordifolia was first recorded in the Kanto district at a
late stage of the Meiji era (Hisauchi 1950), and at present, it is widely naturalized in
Western Japan throughout the Ryukyu Islands (Osada 1972, Takahashi 2003).

As to the cytological features of A. cordifolia, 2n=24=2x and 2n=36=3x for the plants
from Argentina have been reported by Xifreda er a/ (1999), however, there is no
information on the plants naturalized in Japan. The present report deals with cytological
notes on the materials from Okinawa Island.

Materials and Methods
Three A. cordifolia individuals collected at the different localities in Okinawa Island
were used for the present study (Table 1). They were cultivated in pods in the Botanic
Gardens of Toyama. Somatic chromosomes were observed in meristematic cells of root
tips. The root tips of 5 mm length were fixed in a 3:1 mixture of 99.5% ethanol and
glacial acetic acid for 8 h after pretreating in 0.002 M 8-hydroxyquinoline solution for 8 h
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Fig. 1. Anredera cordifolia in Okinawa Island. A: plant habit.
B: Tuber on leaf axil.

Table 1. Localities and chromosome numbers of Anredera cordifolia observed.

Locality Number of plants Chiomgsoth Voucher

number
Chibana, Okinawa City, . - 0Cc o701
Okinawa Pref, = 2n=30 OC 0702
' 0C 0703
cehar cinawa Ci Ol 0701
%g;agia%?;a‘Vﬂ . 3 =30 ol 0702
' Ol 0703
i ¢ OM 0701
- L s 3 20-30 OM 0702
' OM 0703

at 20 °C. They were macerated in 1N HCl at 60 °C for 10 sec, and the meristematic
regions of root tips were stained with 1% aceto-orcein. The chromosome preparation was
made using squashing methods. Chromosome morphology was described according to the
nomenclature of Levan et al. {1964). Consequently the chromosomes were divided into
two groups: m chromosomes (arm ratio = long arm length /short arm length: 1.0-1.7) and
sm chromosome (1.7-3.0). Voucher specimens were deposited in the herbarium of the
Botanic Gardens of Toyama (TYM).

Result and discussion
Chromosome number at metaphase was counted to be 2n=30 (Fig. 2). This number is
the first report for the species and quite differs from the previous reports of 2n=24 and
2n=36 by Xifreda et al. (2000).
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Fig. 2. Somatic metaphase chrdmbsomes of Anre
Okinawa Island (2n=30).

5 i i ]
dera cordifolia naturalized in
Scale bar indicates 3 1 m

Xifreda (1999) described 4. cordifolia subsp. gracilis as an infraspecific taxa in A.
cordifolia based on sexual reproduction and having small flowers. Two infraspecific taxa
have been cytologically studied by Xifreda et a/ (2000), and the karyotype formulae
2n=24=20sm+4sm for 4. cordifolia subsp. gracilis and 2n=36=30m+6sm for 4. cordifolia
subsp. cordifolia were presented. On the contrary, the karyotype formula of the present
material was designated as 2n=30=2M+20m+8sm. Among the eight “sm” chromosomes,
five chromosomes showed relatively high values of arm ratio 2.00 or more, thus, the
cytological feature of the present materials resembled an intermediate between A.
cordifolia subsp. cordifolia and subsp. gracilis. This may indicate that subsp. cordifolia
and subsp. gracilis are actually hexaploid and tetraploid with basic number x=6 (Argimon
et al. 1999), respectively, and the plant naturalized in Okinawa Island is a pentaploid
hybrid between the two subspecies. As for the cultivated and escaped plants of A.

cordifolia in the world, hybrids may be involved

FR E:ARBRBICRELTOETHYHXS
(VILLTH TR OHIRERRR

T BV H AT (Anredera cordifolia)| 3BV
T AU BREOYNVEFIRT AT B
DOLUBEEFAT, BEHAL LTEAS

#1 Xifreda et al (2000) DEME L1 A
cordifolia subsp. cordifolia (2n=36=30m+
6sm) & subsp. gracilis  (2n=24=20m+
4sm) OHFEIZEITV D, ZD Z &1, subsp.
cordifolia & subsp. gracilis B3ENFH=(E

ARENTHE STV DA, BERNGEE

BRI TIRMEL TV 3, SEEEIZIRL
L CWAAFEIZ DU T Rufa sl & £80 2302
FofEE 2n=30=2M+20m+8sm T& 5 = & 23
bk ipodz, 8 EOWPEEIRAERRE R
D 5% 5 BiIBEEEDY 2.0 LLEEEL . D0k

RE Z{EETIER, AMEERLNEFTH-
T, HBRBIZRIELTWAT A X513
HER OMEOIGEETH S L5 FTiEME %
TR D,
(T939-2713 = ILEF LThamFET _-#E 42
B LIRSk )
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Abstract: The effects of culture conditions, such as, the addition of BA to germination
medium, illumination and culture temperature on asymbiotic germination of mature seeds
of four endangered taxa of Calanthe (Orchidaceae), namely C. citrina Scheidw., C.
aristulifera Rehb. 1., C. discolor Lindl. var. tokunoshimensis (Hatus. et 1da) Hatus. and C.
discolor Lindl. var. amamiana (Fukuy.) Masam, were examined. Solidified “New
Dogashima” medium (NDM) was used as the basal medium and supplemented with or
without 0.2 mg/l 6-benzyladenopurine (BA). Cultures were kept under 16-h photoperiod
illumination at 40 pmol m™s” or dark conditions at 20°C or 25°C. Initiation of seed
germination was observed in all taxa within one month after sowing. The best germination
frequencies after 4 months of sowing for each taxon were ranged 16.0-48.0 %. The most
promotive treatment for the mature seed germination of C. discolor var. tokunoshimensis
and C. discolor var. amamiana is the addition of BA to germination medium and one for C.
citrina and C. aristulifera is culturing seeds under continuously dark conditions.

Key words: asymbiotic seed germination, 6-benzyladenopurine, Calanthe, conservation,
illumination, temperature

Introduction

The genus Calanthe, which consists of approximately 200 species (Karasawa & Ishida
1998), is extremely popular in Japan because of the wide range of variations in the bright
colors and the pleasing fragrance of the flowers. This is the results from the selection of
plants with outstanding flower characters from natural populations, which led the further
improvement of plants by intra- and inter-specific hybridization. The exhibition shows are
held in each town at blooming season. However, all species belonging to the genus
Calanthe native to Japan is categorized as an endangered species as a consequence of
environmental disruption and over collection for horticultural purposes (Environment
Agency of Japan 2007 http://www.biodic.go.jp/rdb/rdb f.html). Ex situ conservation of
such endangered plants became very important global issue for the maintenance of
biodiversity and sustainable use.

As the number of orchidaceous plants was decreasing and even in Japan ca. 200 taxa in
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the family are endangered, the establishment of protocols for the seed germination of those
groups is considered to be prerequisite for ex situ conservation. In many terrestrial orchids,
higher frequencies of germination of seeds have been achieved by culturing immature
seeds than mature one (Linden 1980, Ballard 1987, DePauw & Remphrey 1993, Light &
MacConaill 1998, Yamazaki & Miyoshi 2006). However, the water content of immature
seeds is relatively high and they are not suitable for storage by orthodox methods, which
reduce the relative humidity at low temperatures. Therefore, establishment of a
reproducible protocol for the mature seed germination of endangered orchid species has
been considered to be a prerequisite for their conservation (Miyoshi & Mii 1987,
Rasmussen 1995).

Kano (1972) reported that seed germination of members of the genus Calanthe from
temperate regions is most difficult among terrestrial species of orchid. Chemical or
physical treatments for the improvement of asymbiotic seed germination of Calanthe
discolor (Miyoshi & Mii 1988, 1995a, b), C. Satsuma (Fukai et al. 1997), C. citrina (Park
et al. 2000) and C. tricarinata (Lee et al. 2007, Godo et al. 2009) have been conducted.
However, the information on the germination of seeds of the members of the genus
Calanthe is fragmental and obscure. In general, stimulation of seed germination in
darkness has been described for many terrestrial orchids (Harvais 1973, Stoutamire 1974,
Arditti & Ernst 1984, Kauth et al. 2006, Yamazaki & Miyoshi 2006, Godo et al. 2009).
Moreover, the temperature for culturing seeds is also another factor that controls the
germination of orchid seeds (Rasmussen 1995). In the present study, we evaluated the
effects of combinations of the addition of BA in the germination medium, illumination and
culture temperature on the asymbiotic germination of mature seeds of the members in the
genus Calanthe.

Materials and methods

The fully matured seeds of four taxa of Calanthe (Orchidaceae), namely C. citrina
Scheidw. (Japanese name: Ki-ebine), which is distributed in the western part of Japan,
Taiwan and China, C. aristulifera Rchb. f. (Japanese name: Kirishima-ebine), in the
western part of Japan, Taiwan and China, C. discolor Lindl. var. amamiana (Fukuy.)
Masam. (Japanese name: Amami-ebine), in Amami-ooshima island located in south west
of Japan and C. discolor Lindl. var. tokunoshimensis (Hatus. et 1da) Hatus. (Japanese
name: Tokunoshima-ebine), in the Ryukyu Islands, southwestern part of Japan, were
collected just before the dehiscence were kept in airtight tubes without desiccant at 5°C
were used in this study. “New Dogashima” medium (NDM; Tokuhara & Mii 1993)
solidified with 0.2% gellan gum (Phytagel; Sigma Chemical Co., St. Louis, USA) was used
as the basal medium and supplemented with or without 0.2 mg/l 6-benzyladenopurine
(BA). The pH of the medium was adjusted to 5.4 and the medium was sterilized by
autoclaving at 121°C for 15 min. Seven ml of medium were placed in each well of a
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six-well plate (Techno Plastic Products, Trasadingen, Switzerland). Surfaces of seeds were
sterilized with a solution of NaOCI (1% available chlorine) that contained 1% (w/v)
surfactant (polyoxyethlene sorbitan monolaurate) for 10 min and then washed five times
with sterilized distilled water. Approximately 100 seeds were sown on the medium in each
well of the plate. The plates were sealed with Parafilm™ (American Can Company,
Chicago, IL, USA) and incubated at 20°C or 25°C under white light (40 pmol m?s") with
a 16-h photoperiod or in the dark conditions. The germination frequencies of seeds were
scored under a light microscope. The germination was considered to have occurred when
the size of embryo doubled compared with one just after sowing. The frequency of
germination was taken as the percentage of germinated seeds relative to the total number
of seeds inoculated in one well. Mean values were obtained from six replicate wells for
each treatment. Data were analyzed by ANOVA and correlation analysis with Statview

(Abacus Concepts, Inc., Berkeley, CA, USA). Fisher’s PLSD was used to compare means.

Results

The germination of seeds of all the taxa initiated within one month after sowing. Three
factors, i.e. the addition of BA to germination medium, illumination and temperature
during culture had different effects on the seed germination in each taxon (Tablel). In
overall, at 25°C the frequencies of seed germination of Calanthe citrina with or without
BA in both light conditions showed the highest germination frequencies (ca. 40%) among
4 taxa. At 20°C seed germination of C. citrina was inhibited by 16-h illumination with
white light at 40 pmol m™s” and frequencies of seed germination were decreased
compared with dark control by 62% without BA in the medium and 39% with 0.2 mg/l BA,
respectively. Though in C. aristulifera no clear-cut difference was found among the
frequencies of seed germination with a range of 10-25% by eight combinations of three
factors, there was a tendency of inhibition of seed germination by illumination in both
20°C and 25°C. The frequencies of seed germination of this species were decreased by
11.9-50.5% compared with dark controls. In C. discolor var. tokunoshimensis 0.2 mg/l BA
in the medium had promotive effects on the germination of seeds in both 20°C and 25°C,
irrespective to the light conditions (Fig. 1). Approximately 20% seeds germinated on the
medium with 0.2 mg/l BA in the four combinations of illumination and culture
temperatures and 5.9-9.9% on the ones without BA. In C. discolor var. amamiana
promotive effects of BA on the germination of seeds were revealed in 20°C in both light
conditions. The seeds germinated with frequencies of ca. 16% with BA in both light
conditions and this is almost as twice as much with those without BA. In 25°C no
promotive effects of BA were observed on the seed germination of this species.

Almost all of the protocorms developed to plantlets readily after transferring to 1/2 MS
medium without any plant growth regulators under dim light condition (2 pmol m?s’)
with a 16-h photoperiod (Fig. 2).
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Discussion

In the present study, seed germination of two varieties of C. discolor was accelerated by
the addition of BA to the medium (Table 1). The promotive effects of several cytokinins,
such as BA, N-phenyl-N'-1,2.3 -thiadiazol-5-ylurea (TDZ), zeatin, 6-(a,a-dimethylamino)-
purine (2iP) and kinetin, on seed germination were reported previously in several terrestrial
orchid species, such as Cypripediun calceolus (Borriss 1969), C. macranthos (Miyoshi &
Mii 1998), Spathoglottis plicata (Chennaveeraiah & Patil 1973) and Habenaria
macroceratitis (Stewart & Kane 2006). The successful stimulation of seed germination in
the genus Calanthe by addition of BA to germination medium has been also reported in C.
tricarinata (Godo et al. 2009). Moreover, Miyoshi & Mii (1995a) reported that pre-soaking
of mature seeds of Calanthe discolor in aqueous solution of BA at high concentration (100
mg/l) prior to sowing resulted in ca. 2.3-fold increases in protocorm formation as
compared with controls. On the contrary, the promotive effect of BA was not observed in
the seed germination of both C. citrina and C. aristulifera (Table 1). Arditii and Ernst
(1984) described previously that the responses of orchid seeds to cytokinins varied from
species to species. In the present study we have revealed that responses of seeds to BA
were different among the members in the genus Calanthe. The various attempts other than
cytokinin treatment, such as addition of auxin to germination medium (Godo et al. 2009),
pre-soaking seeds in distilled water (Mii & Kako 1974), organic solvent (Mii 1978),
NaOClI solution (Miyoshi & Mii 1995b, Lee et al. 2007), pre-treatment of ultrasonication
(Miyoshi & Mii 1988, Lee et al. 2007) prior to sowing and the addition of a polyphenol
absorbent to the medium (Miyoshi & Mii 1995b) have been employed to improve the seed
germination of temperate species of Calanthe. In the further experimentations, the
application of these promotive treatments to the seeds of C. citrina and C. aristulifera,
which germination was not promoted by BA should be conducted for the improvement of
seed germination.

In general, continuous darkness stimulates germination of seeds of terrestrial orchids,
such as Calanthe tricarinata (Godo et al 2009), Habenaria macroceratitis (Stewart &
Kane 2006) and Cypripedium reginae (Harvais 1973). Moreover, Fukai et al. (1997)
reported that illumination of different wavelengths provided by red- and blue-
light-emitting diodes (LED) inhibited the germination of mature seeds of C. Satsuma, a
hybrid Calanthe. However, in the present study, promotive effects on the seed germination
by the dark conditions was recognized only in two species, namely C. citrina and C.
aristulifera and germination frequencies were not improved by the addition of BA in the
medium. On the contrary, improvement of seed germination by the addition of BA in the
medium was recognized in two taxon of C. discolor, but not by dark conditions. Further
study should be needed to elucidate the relationships between dark conditions and BA in
respect to the stimulation of seeds germination of the members of the genus Calanthe.

In seeds germination of Calanthe (Miyoshi & Mii 1988, 1995a, b, Fukai er al. 1997),
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Cypripedium formosanum (Lee et al. 2005), Habenaria macroceratitis (Stewart & Kane
2006) and several species of Ophrys (Kitsaki et al. 2004), have been successfully
germinated at 25°C by asymbiotic culture in vitro. The culture temperature of 25°C is
commonly employed in not only for the seed germination of the orchidaceous plants but
also in many kind of plant tissue cultures such as plantlet culture, shoot culture, leaf
segment culture and cell culture. Recently, however, Godo et al. (2009) reported that
incubation of seeds at 20°C is critical for the successful germination of seeds of C.
tricarinata, a species adapted to cool-temperature climate. In the present study, the
inhibitory effects of illumination on the seed germination of C. citrina were observed only
in 20°C. Thus, it is possible to postulate that 20°C is not adequate temperature for the
culture of those seeds. This character of C. citrina in respect to seed germination might be
the result of adaptation to the temperature in the natural habitats which are distributed to
borders between warm-temperate and subtropical climates regions in Japan.

In conclusion, we revealed the differences in germination frequencies among four taxa in
the genus Calanthe. The most effective treatment on the mature seed germination of C.
discolor var. tokunoshimensis and C. discolor var. amamiana is the addition of BA to
germination medium and C. citrina and C. aristulifera is culturing under continuous dark
conditions. These differences of the germination frequency and the most effective
treatment might be due to the different mechanisms or degrees of dormancy of seeds for
each taxa at the time of seed dispersal. Biodiversity in respective to the response to the
temperature during seed germination might be to the result of the adaptation to
environment of natural habitat in the process of their evolution. To clarify in vitro
germination behavior of the genus Calanthe precisely, it is also necessary to examine those
of other taxon such as C. discolor var. discolor widely distributed in temperate climate
regions and C. triplicata also widely distributed in subtropical and tropical climate regions.
and C. izu-insularis and C. hattorii, which are endemic to narrow place in temperate and
subtropical climate regions, respectively.

This research was supported by a Grant-in-Aid for Scientific Research from the Ministry
of Education, Culture, Sports, Science and Technology, Japan. The authors wish to thank
Ms. Miho Komori, Ms. Tomoko Takadera and Mr. Kiyotaka Kawasumi for their technical
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Chromosome numbers of seven iridaceous taxa
from Toyama Prefecture, central Japan
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Abstract: Chromosome numbers of six taxa of the genus /ris and Belamcanda chinensis
collected in Toyama Prefecture, central Japan were counted as follows; /ris ensata var.
spontanea (20n=24), I. gracilipes (2n=36), 1. japonica (2n=54), I. laevigata (2n=32), 1.
setosa (2n=3R), I. pseudacorus (2n=34). and Belamcanda chinensis (2n=32). All
chromosome numbers reported here agreed with those in previous reports.

Key words: Belamcanda, chromosome number, Iridaceae, /ris, Toyama Prefecture

In 2006, field surveys for Iris and Belamcanda species in Toyama Prefecture were made
as a part of cooperative studies between the Botanic Gardens of Toyama, Japan and the
Kunming Botanic Gardens, Kunming Institute of Botany, Chinese Academy of Sciences,
China, entitled “Cooperative study for conservation of genetic resources of the family
Iridaceae™. Through the field studies, six taxa of the genus /ris, . ensata Thunb. var.
spontanea (Makino) Nakai, /. gracilipes A.Gray, I. japonica Thunb., I laevigata Fisch., 1.
pseudacorus L. and I. setosa Pall., and Belamcanda chinensis (L.) DC. were found to occur.
Among them, /. pseudacorus, a naturalized species, and /. japonica, which is found widely
throughout the prefecture, are considered to be common to Toyama. In contrast, Iris
ensata var. spontanea, I. laevigata, 1. gracilipes and Belamcanda chinensis are considered to
be endangered or nearly threatened, as listed in “Endangered wildlife in Toyama
Prefecture” (Toyama Prefecture 2002).  Iris setosa could also be considered “‘endangered”,
although it was not listed in the book.

Chromosome numbers are a basic tool for understanding the genetic background of a
plant. To evaluate cytotaxonomic statuses of the endangered iridaceous taxa of Toyama
Prefecture, chromosome numbers were determined. Chromosome numbers for two
common species were additionally reported here.
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Table 1. Localities and chromosome numbers of seven taxa of Iridaceae of Toyama
Prefecture.

collection  chromosome

Taxon Locality number  number (2n)

Iris ensata var. spontanea Nakataura, Himi City 26087 24
26088 24

Gonshouji, Tonami  City 26103 24

Hirano, Imizu City 26107 24

Fuchumachi-yoshitani, Toyama City 26107 24

1. gracilipes Amikake, Nanto City 26068 36
Katakake, Toyama City 26055 36

Yatsuomachi-taniori, Toyama City 26080 36

Betsumatadani, Uozu City 26077 36

Higashimatadani, Uozu City 26079 36

1. japonica Johana. Nanto City 26043 54
Amikake, Nanto City 26064 54

Komata, Nanto City 26065 54

Shougawamachi-kakuryo, Tonami City 26083 54

Yatsuomachi-ninbu, Toyama City 26044 54

Nirehara, Toyama City 26114 54

Ashu, Toyama City 26115 54

26116 54

Katakake, Toyama City 26062 54

Nunoshiri, Toyama City 26061 54

Sasadzu, Toyama City 26063 54

Jike, Toyama City 26060 54

Aimoto, Kurobe City 26076 54

I lgevigata Hitohane, Himi City 26086 32
Johana, Nanto City 26132 32

Shougawamachi-myogahara, Tonami City 26081 32

26032 32

Tanayama, Asahimachi, Shimoniikawa-gun 26070 32

26071 32

1. setosa Arimine, Toyama City 26104 38
26105 38

L pseudacorus Fujimori, Oyabe City 26089 34
Futomi, Nanto City 26066 34

Yokodoi, Toyama City 26057 34

Sasadzu, Toyama City 26058 34

Koba, Toyama City 26059 34

Kuriyama, Toyama City 26056 34

Belamcanda chinensis Nirehara, Toyama City 26113 32
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Fig. 1. Mitotic metaphase chromosomes of seven taxa of the Iridaceae.

A: Iris ensafa var.
spontanea (2n=24), B: [. gracilipes (2n=36), C: [. japonica (2n=54), D: I laevigata (2n=32),
10pm.

E: I setosa (2n=38), F: 1. pseudacorus (2n=34) and G: Belamcanda chinensis (20=32). Bar =

43
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Materials and methods

Localities and collection numbers are listed in Table 1. Fresh root tips collected in the
field were used as the material. In some cases, roots obtained from cultivated plants at
the Botanic Gardens of Toyama were also used. The cut roots of 5 mm length were
pretreated with 2 mM 8-hydroxyquinolin aqueous solution at 15 °C for 6-8 h, and fixed
with Farmer’s fixative (99.5 % ethanol : glacial acetic acid =3 : 1) at 5 °C for 20 h. The
fixed root tips were macerated in 1 N hydrochloric acid at 60 °C for 10 sec, immediately
rinsed with water at room temperature. Meristematic regions of | mm length cut off from
the root tips were placed onto a slide glass, stained with 1% acetic orcein at room
temperature for 15 min, covered with a cover glass, then slightly heated with an alcohol
lamp for a tew seconds before squashing.

Voucher specimens were deposited in the herbarium of the Botanic Gardens of Toyama
(TYM).

Results and discussion
Iris ensata Thunb. var. spontanea (Makino) Nakai (Fig. 1A)

Five plants from four localities had the same chromosome number of 2n=24, which
confirmed the previous reports on Japanese plants (Kazao 1928, 1929; Nishikawa 1985).
The chromosomes are the largest among the species observed.

I. gracilipes A.Gray (Fig. 1B)

Five plants from different localities had 2n=36, which confirmed the previous report
(Kazao 1928, 1929).

1. japonica Thunb. (Fig. 1C)

Plants collected from all 12 localities had 2n=54, which confirmed the previous reports
on Japanese plants (Kazao 1928, 1929; Yasui 1939).

I laevigata Fisch. (Fig. 1D)

Six plants gathered from four localities had the same chromosome number 2n=32, which
confirmed the previous reports on Japanese plants (Kazao 1928, 1929; Nishikawa 1985).

1. setosa Pall. (Fig. 1E)

Two plants from a single locality had 2n=38, which confirmed the previous reports on
Japanese plants (Hara & Kurosawa 1963, Kurosawa 1982, Nishikawa 1988).

1. pseudacorus L. (Fig. |F)

Six plants from different localities had 2n=34. This species, being native to Europe,
was introduced in the Meiji era as an ornamental plant, and is now naturalized throughout
Japan (Kimura 2005). The chromosome numbers 2n=24, 30, 32 and 34 are known
(Kimura 2005).

Belamcanda chinensis (L.) DC. (Fig. 1G)
One individual from a locality had 2n=32. The number agreed with those from Japan
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(Nakajima 1936), Korea (Lee 1967), China (Mao & Xue 1986, Ge & Li 1989, Zhao et al.
1990, Cheng et al. 1991), Russia (Probatova & Sokolovskaya 1988), and India (Vij er al.
1986).

This study was financially supported by EXPO 90 Foundation.
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Registration of old and large trees of Camellia reticulata in
Yunnan Province, China; records of 2008 field survey
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Abstract: Old, large, and wild trees of Yunnan camellia (Camellia reticulata) around Dali
City and in Kunming City, Yunnan Province, China, were surveyed in 2008.
Measurements of the trees on sizes, shape and color of leaves and flowers, as well as

environmental factors were made for registration of the trecs.

Eight samples including

the world largest trees, one in cultivation and the other in wild, are presented here.

Key words: Camellia reticulata, conservation, cultivar, flower color, old tree
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BLR7 e Z&E (13)
KRIFEFER « B LR D RAEMEK O SMEWERS

iR SR T939-2713 FILERE (LTS TRT FEH 42

Materials for the Flora of Toyama (13)

Takaaki Oohara & Survey group for the flora of Toyama,
The friends of the Botanic Gardens of Toyama

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

Abstract: Through our recent field and herbarium surveys, 4 taxa are newly recorded as
members of the flora of Toyama Prefecture. They are Bromus hordeaceus subsp.
molliformis, Geranium molle. Euphorbia peplus and Viola palmata. Additional localities
in Toyama Prefecture are reported for Poa matsumurae, Carex otaruensis, Dunbaria
villosa, Viola keiskei, Hovenia tomentella and Swertia tosaensis, which have been known
from only few localities. All specimens cited in this paper are preserved in the herbarium
of Botanic Gardens of Toyama (TYM) and the herbarium of Toyama Science Museum

(TOYA).

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

4B, BLIRSREE LTHET 498

X, WL EILRICEIT AT ORED
FELREmEE] (KB 1983) 2ED
BRICHET O TV ARNLEDTH B,

—7%., BILRRESEHLE L TRETS6
SERIIINE TELRNTOMERAEET
BB T EMIILPHOEN TR STZH D
Thb, Z0IHH, <NANRI VITBEICR
HE XN BILENEDOHUEARZ BRI L L
A W LMASEREFEES NS HOT
Hol-tzH, SEIOHENE ILRIZIIT HHE
—DMEERRTEEE 2D, A M F IV FF,
)T X%, =SR2 U TELROMERD
BEhOHDIHEEY (Ly RT—FT w7
ERE)] (BIWRAFRREN B ARER

2002) THLHE (NT), 4 Xt 7 VIZRAE
THEHAE (DD) LEINTWAHEDTHS,
2B, KHRETHHA LERT, FLRSP
RIEYBEREARE (TYM) BLOELTRZEE
YIREREAE (TOYA) TS TV D,

1. BRHRHE SR
1-1. Nt/ F¥ EFX  Bromus hordeaceus L.
subsp. molliformis (Lloyd) Maire et A.Weiller
A 1 F
BEILRPREMRKOSEpFERS CT
TR & AR SROERCTF O
(BT 5 AEMHFOEERICEFT L TS
DOEHRL, BEAZERLE (Figl). Zh
FEILRTHAREAE (1999) MH@ELTHDA
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<F % &% B. hordeaceus L. subsp. hordeaceus
Wb D TH T2, EFBETHY
(Fig. 1A), TIIRERICES CTHENRAT
% (Fig. 1B) &\ D FH#A Smith (1980)72 &' D
subsp. molliformisDFEB & K< —HTH L
EHEGR L, AOEEREEEE L. BILRPR
TR AR (L TR A AR AR (T
FILRNTREIN-ADE L FEI N
AR N TELT, AXA/FreF
BOEAFICLARASEREEEINDIRED
DITEFENTW o T, ANEREIIRE 2 —
o w24 L (Smith 1980) . [EIN Tl 1952
FECFRI] R THID TIRADER IN TV AN
CRAT 1957), PEBEAF BB LR 75 AR IR ]
(&F1FH>2008) TITALUEED O KO E
HHEBAND 13 #FFRIIOFERTEN T 1
v hEh Ty, ELROTHHEETHLA)I
BEIUCRYRICESERH DL Z EARINT
W5, AEARBRCHR I NS CIIEEE
EREIRIEBTLTEY . BEMIIBAL
TW-boEHERENh 5,

AR A - W AR, ZEIREE . 2008.5.26
(TYM20903) : 2008.6.12 (TYM20904) .
1-2. 452790 Geranium molle L. 777
=V Args

HEMIEEER = B D EF HMFHE T O /K HEE
B TUOBOEEBEE, ELTVWE 0%
MR L, EAEZIER LU (Fig. 2), 4 EHER
ENFLDOIF—RLIEEZA, KETHER
BHIINH R LT S0obhBT AV TG
carolinianum L2, JTBEDT IR (/N 1987)
BB (&FEFH 2008) TN HDHF I
Z9a G pusillum LIZET-EFIREZT 54D
Tho7-D (Fig. 2A). 2FEIZIKRE T, X
IR TARBLEENEAT D Z L0,
EOUIIARIERD 10%BETHDLZ &
(Fig. 2A) . fEFILIRATEEE TRMmMEL 2
WTHZ e, EROXOERIITEL ., &
RIIMETHUbIAHSH Z & (Fig.2B) &
DAY Webb & Ferguson (1968)72 & d

No. 14

Geranium molle DFR E L —HT A &
FHERL, AMERIE L., BILREPREY
EIEAESCE TR A E L E
RPN CHEE X7 A & [RE S AIEAITIR
BENTELT, 7va Y v BOEEAPIZYH
BN THREINEABLRESNIREDLD
FEFEN TV o7, BILTRSEEMAEE
AEITIIT AV A « &7 MHEDART & [7)
EENTIEKR (TOYA66072) Wdb-oT-23, Z
PUIESEE LR THONERE FHEN X<
—HETBHHDOTH ol AEIFIEEFRN
fma—ay R "BLOTUTEET, ENTIE
el AN KRB, fngkiiR), UE (F
JEIIH LT B L SN TEY GIEE 2003),
FERER RIR s s AE] (&HIEN
2008) TH I D 4 EAFRDOAITFREHERE TR T A
BETTNTWBD, ZhLSMT bR EE (T
EiZDs 2004) 12 HRRENH D, BILROTHE
I TOXY U7 ounsE LI LK
RV, THVERER OREIKGE] (1 1987)
D156 R—=YOF I 7 yudfFFdizit ¥
CRWEDRHD ) EWVIHITRBRBH D= Enb,
ZHUIRILEEROL N HDHF I 7 70 Tldi
K¥UT70aTHaaMErE . TAAR
{EHEYRE] (B 1972) (TREN-FI7
U DRITEDEDFHENOHL NI Y TS
7onbtBbnsbDTHY . [BADIRE
¥l GER 2003) D 54 R—IITRENT-Y T
77 0 a ORI FEAIE RO
BWIENDHLOMNIMBETHE EEZ BN
HZERENL, ZOHEDOREIZZEMITE
L TWAEREMENEL EBERLETH D,
SEIARBCHER S NS T3k D £F
LR 6T, BAOIL YOIz H 5
EHERIE N,

AEUEA : AR TR, S|IHYET, 2008.6.5
(TYM20905)

1-3. F¥REAA 4% Euphorbia peplus L.
ro A TY R

REW N2 B O IR Y F 3 I T DR BE
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HONETETE, FELTWDIDEHEL

EARZERM L7 (Fig 3). I%séhh%
DX EHROETRAE L, RRIEFORAENZ
BAETHDRE, —RLILLEIAFTY Y

XA DEFHREREELEB LD TH-7M3,

RENRLHN—EETHH- L (Fig. 3A). ¥
PEHOEIRES | —2cm /R THEZ L
(Fig. 3A) . REOHEEIIEFIRD IEHHD
HY . EEICITHEENH D Z L (Fig 3B) 72
O Smith & Tutin (1968) 72 £ D
Euphorbia peplus DFLiR & K< —HTHZ &
iRl AREERE L, BLRFSEY)
BUHEAECE L R AR E AR I3 AR
ERESNIERIE I N TE LT, by
A T BOBERFIZHARFEE FE I D
EHLDIFEENTV DT, AffiZa—o
wX, BTYT, AT 7V HIFET, ENT
AN (BIRELAE) ~Tuicikd L ah
T35 (BIR 2003). [EGERTRAIRCAED 5
] (&F1FH 2008) TITEAE, B
B MRIRO 3RO AT E R AT
T=TWBDS, JEKIED (2001) IZITEIFR
R FIZ BT DELTWDRE, &
E&HIZRAL EMbNTNHEI THS, L
ML, HAHARCA R T LA D & IR DY)
T 0 T RO IIATEE R T2 D
MRHT-HF . ELROERBHIK TORED
AFZTLE-XMbLA LN, SEART
MER SN BAT CIREBEEOAET LR 6N
T BAD L DR H B EHERI E
7=

AEUVEA A AR E, ZBIRYEF. 2008.6.21
(TYM20906) .
1-4, SYTRIL Volapalmatal. A3I L
B

RN EBOIISFFRHFAELTOMRE
EHNOBETRIEL TV HDEHRL, 12
AEER LU (Fig 4. SEERINTZHD
IEREIIRLS A TR LV, EXITME, E
ITEETERICS R UEITLE (Fig. 4A).

KEM : BWRT o FEE(13) 59

TEITHEE TR OEH O EROEEH
&% (Fig. 4B) 72 L OF#723% ¥ | Robinson &
Fernald (1908) %2 Woodward and Rickett (1979)
DViola stoneana_HouseD itk & L < —#1 5
LD THoT=, LU, VstoneanalZ 7 A Y
HEREEBERCAI Y =T N8R Y
MOERBZIN—FIZLVFEBINT-HES
HFEFH S AT AITIS (Integrated Taxonomic
Information System ) @ & — AL X — ¥

(http://www.itis.gov /) _ETIXV palmata L. @
v/ =bhE LTHRONTWSIZD, SEIEZ
DL THET L L& L, BlLRP R
WEREIEAESCE (IR AR ARE X
AFE L RE SNTERIE SN TE LT,
@B TEN K E S GIIALREA & 0 IRR
SINHrAEENRHLIETRAIL VK
chaerophylloides  (Regel) W. Becker var
sieboldiana (Maxim.) Makino A ¥ X
L V eizanensis (Makino) Makino OFEARHIZ
bAFEEFRIEINSGRELOEIEFENTY
Ripotoh’y, REMOBEARPIIAM L FE S
NH5H0N 1 HEER TV, ZOERIT
2005 EIZAEIOEFH L [F UEILTEPE
THEINHELRTHD, <L b D
W B O TAEARE STV D
LIIMETHH. AFEALT A Y I EHIRE
DZHE T (Robinson & Fernald 1908), H A
AR E RICEA SN (R
1944) . BETH [IVFAIV), [0H
FAIV) EE TRI78RIL) REDA
HICHERH 5. =@iE (2003) (FAFMIZ OV
T (BRI AR OIBEHIIZ R LT 5, &
BERARMN S LT AFRELDZE X H#IZ
BET DM, —IFRbOTEFIL TR
W & LTWAA, [HEGEFRBRILEY 5
AR (&F1EH> 2008) TlEwrds)IIRIZFTH
ERTENI-NTEY, bsES kfET —
-2 ({eHBET L—Y X b htp/iwww.
bluelist.hokkaido-ies.go.jp/) THARFEZE > T
W5, SESMETHEILROEFO L DI
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INETEREZZREL QO RMoT72DIC
HWE LTV o2, T TIC4ERIND A
HHER L TR, YU bREDa 7Y —
k ORISR S0mLL EiZh- > TAEBL T
WAREBICEERRN I ENDEEL T
HHDLBRTOVPRETHDI2D, ZIIC
HETHZLE Lz, 2k, BILROEHH
I COAREOHBE LA LV, EEITI
ZATCHR., EELTWAAEEENDH S,
FEUMEA - B E 1 T H, ISFFRF
2008.4.16 (TYM20907) .

2. BLEWmES R

2-1. 41 A4 F3YF X  Poa matsumurae
Hack. A %%}

2008 6 H 7 BIZ KRIEAEET OIRILEIZ
N HESE )0 B /- EE A TRRAAE
FOMEGE RE L AEREER L (Fig. 5).
AEHERINTZ L DIXEITEY L Lotk
BLTBYEWMREEZ L OHD TH o703,
TEFOENHALNITELTWSZ L (Fig
5A) . /MR O IREFE TS 2—5mm &
<, FRITMR S EASRETHD Z &
(Fig. 5B) # HERR L TAMETH D L FE LT=,
AT (8 ILREYRE] (I3 EiFohT
WO [BILR OO BZN D H 554
EM (Ly FF—27 v 7 LF) ] TlixE
I3 fE (NTIZHEY) & LTHRbRTEY,
Bz BEEM & L TR H BTAEERER, STl
BTALFEEROOERHE, STILRTRESER O & (L% 280
TV 5, BT R AIEAAEE AR IZ 1L 50 4ERT
I ZHER S BA A RTALERESEE OREA DS, Bl
VR TR SR ) B AR B L VST LT SR R oD s L
FEEOEABRENFIREINTEY, Zhb
BTN LAEEREESND LD TH o7,
SO, MEAREIZNEENTWDFHNT
VBOBAZFELNS, Zohizins
VYSADA M A F IV FFELERIEINDNXIE
AIEFENTE LT, ST HEE
DERIIRHTZENTE )27, SER

No. 14

H SN BT O AT HUTFERUEAR 2 £ 5 T
ERA M F IV FXOEFTHE LTUIRA
3FBICY=BEEZLND, BMI(A X T
EXRT XN TV REDBRL LEFTTHH
RO T, AREOMEEIIE B
FELRELONZ, 4 M FIYVFTXL MR
BIFLy RF—427 w7 2000] LT 2007
ERAIIKESNEREADOL Yy F5—4Y
A b (http//www.biodic.go.jp/rdb/rdb_f.html)
TIERY EF o Toiaunagd, SR BkE
BATEREESULEL B AAGRERR 2002) . HER

(B ERERSATR B ARER 2001) . KRB
R (RER B RRENTE - RERATRRE
EERIE B RMRERR 2002) TIIAEBE/EIR IB KR

(EN fHY) & LT, SR (5 R ERER
EREZES 2004) TIXEEHMEEL LTEN
Frkbh Tn 5, MR R#EL2ET 280
MOIEOZRTERE D 7= OREMERERT IRy
R () B AR AEAMFIEE > F— 1992)
Tk, BUR LY AT RERORIREN
BB ENTRINTODNRLHREEEFEDOA & &
NTEY, FEDEERDOA XR 70T %H
D/oTBER (1995) TIEEY EiFshnTtn
RV, FE 7o BILRLIE O F R OIS
IO ABORSIT ARV &b, Il
BCARERH SN EMIIEEICRITSA b
A F IV FXOBFSAOERIZ K72 5 FlHE
HEHb, oD L2EE L THK TN
3 TBLROEBOBENDH B4 (L v
RF—=87 v LRF)JTORIEELELTD
HmIRLTHDEEEZLND,

FEMLIEAR - AT A FERE, KA,
2008.6.7 (TYM20908) . BEILA : FHIIHR
HAEE KEN, KHEIA., 1959.7.10

(TOYA46153, 46158) ; "#i) 1| BRI LFT =5
TSI BERRE L ¥ —E, PHKE - HH
O H o mE—E - MEETE 4. 2000.9.1

(TYM4765, 5326) .

2-2. A RIAH  Carex otaruensis Franch.
XY I
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2008 £F 6 A 6 B ITKIEAEA B BT DREHFENK
EOEITHDE KR Y EID THRHEPOMEE
R L7- (Fig. 6), SERERR I N7= b DI,
METER IR ENFER B I OEWOIMEL T
ETDHZERERFIIM<BETHDZ L
(Fig. 6A), REIIRFELREMNETRS 2—
2.5mm &/ REIZARROIBR AL < Sl
RRMUTHE L 725 2 & (Fig. 6B) , EDE
HOBIIRAEFOT-BERTREBEELD
ZLEMRLTHAETHALERAE L. TEIL
WBiEssE] CIEAEE NIRRTz Ehic
AEF|ELIZET EE L THARTES GR
B 0BZEZESF D, BLTHFEY
FEAEAE R X OVE LR Il B AR 21X
BRANEDAZ NVAY & EE SN TAZ AU
INTWRoTe, AFEEFERRICT € R 7 H
IEENDRATBROEMO 55, MIEFIE
TESENTHAL-ORE NS ATRettd &
BHTF AR C. incisa Boott, 7 X<}/
C. shimidzensis Franch., 7 ¥+ Vv =2 C
dimorpholepis Steud., & A =Y C. phacota

Spreng., 7% Y A4 C. kiotensis Franch. et Sav..

Y<7X% YRS C flabellata H. Lev. et Vaniot
DEFEDOHIN—FIZEEN TV IEEREF =
v 7 Liz& A, BILTHZEYEEIEARD
TEFN T ERE SN TN 2 HOEARITA
BNATEREEINDENELDTH-T-, 2
NHOERITWTN G KASLKAE LTRSS
MOBEFIZESXMT 1959 FITHREL D
DTHo1=H, RO LREYEEC TR S
N FERT - ORENICAE L TE Y, 11IF
B—EHORTREM EV, FIRETICRIT 54
BIOFEEITIBRANTIX 2 EFTE OEM TH 5 7
BEMEASE L . SOES D ITEANE N2 &
L%, BT AT 7Ry a AR E
WEBT HIBEAL AFERORIIHIZD | K
EOBEEIIEHERRERE & R o/,

AEZNATE [EILEOHREDIBENDH D
BAAY (Ly FF—2 7 v 7 LF) ) 8
BFLy R7—%7 w2 2000] # LT 2007

KIEM : LR T o F&E(13) 61

ERAILHEIN-BEADOL Y FF—4 Y
Z |k (http://www.biodic.go.jp/rdb/rdb_f.html)
(IR B onTnviens, SREOV >
RF—87 7 TIIERFHE ERERERA
SRIRFETD 1998) TD 7 (BAETHIRE
FIWT S D FEED . FKEER BKE RAETFREE
{LES B SRR 2002) THEPAMEIE IA (CR 48
Y. EER (EERRLy KT —427 v 718
WHMATERS 2001) CHEBSEIE 1 38 (CE
HHY) EINTWBERE, GH1EGERTY 2
FT o 7INTWS, BILROTRE TIX
EHE (T 2003) | LR (ARE 1987),
FrisR (k- AR 1985) . BEFIR KT 1997)
IZEEERAH DD, Z D H HLEFIRER TITHEER
fEth (NT) &3 TVW3 (FHERREARL
REEERE 2001), BLROBES, BExo
EEHID 2 AT LAvie <. D B 1 BiFTid 50 42/
FRNELN TV RVIRIRTH D Z &M b,
Wi &b TBLEOHBORENDH D4
B (Ly KF—87 v 7 %) ] TOHFVIE

(NTHIY) & L TEHMBT & L2 L5,
ek, BEETARNRTIIINE TEREDT
FIeWE 5 THAN, BIITREEYAEE
AREZT A=Fnad LTIREN TV 2
SROREAR ()R ORTFEL % LD 150m,
A HIE A, 1994.6.13, TOYA43424, 43425) 234
ERESNDLDOTHoT-,

SEMUEA ) BRE B BT R IR, KIRPERA,
2008.6.6 (TOYA20909) . &E&IEAR : EILTIR
B~y (GUicsk : KIRBFETIR A ~HIAFTBE
F) . KHIBL 1959.5.10, (TOYA45900, 46903) .
2-3. /7 AXX Dunbaria villosa (Thunb.)
Makino < A%

EEE S B DOH E3EFA3 2008 42 8 A 17
RAIZE LT & i 210 1 O LR, CRATE
OfEfkE R L, BRELE (Fig. 7)., SEME
RER-LORAEKIIE e — MROBENS
WOBET, BT 3 /NENLR Y RRENE
<\ TE/NSEIIRIPIREEE, & & 2—3em & /R
THEMHIMV & (Figs). TEIXEATEX
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1.5—2cm, EBEFIENKETHLREL
MR L CARTH 2 LRAE L7 [E 1L EY
] AEE ROt < Eh)
&L BT, EME UL ILNTRIED 7 %2 25
FTOAR ELROKBED I ENDSH DY
AW (Ly RF—4 7 v 7 &R0F) ] 13KE
AV (NTIHEY) & LT, 3T)IER
SCILRT SEKER/MZET (BRETKAT) BEER, K
FLATREER, AT RER OV A R & LT
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L1 R e S ) RS AL LB S LT AR % 7
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(Oliv.) H.Ohashi, Y /< A Glycine max (L.)
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TINT XX Vigna angularis (Willd.) Ohwi et
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H.Ohashi ® +~ % Y = A Rhynchosia
acuminatifolia Makino ® 71 73— DIEA ¢, 7
BELEDR, ZOFITETABERESNDRE
EARIEENTELY, LIUETE L UG T
EOERIRHT I ENTEAh ot 4F
R EShizg i oEEHIT / 7 A% Ok
ELTIRAGFIE, FEHMEARZ (D EFER
FEkE LTIIRABFIRICEZD EE X bR
%, BUHUIHRE) | PRRE DOIER) LIZ 5 D&
LHEORBMS T, FHYERPUHE Sy F
DHERTE T, /TAXI RETLY FTF
—Z 7 w7 20000 3 &V 2007 5F 8 AIZUE
ENhEBEADLY FF—% U Xk
(http://www.biodic.go.jp/ rdb/rdb_fhtml) TiZ
) B TORVLA, FHIR (EHRIRER
BEATERR B SAIRGERR 2001) . MRRBIL (PhARIR
BRBEIR MRS B AAMRERR 1996) DBERIRL v F

No. 14

F—8T v 7 TENENHBSER | F8 (CEFE
W), HEBAEE TA (CREY) L&nTWnb
RE. DD 7 EVR THaR OB %
N HRYE L THbh TWa, AfIITE
RO RAZIZ TR TREDR HHH, B
IO S ALIRIZ 7= 5 L b A #iB R
TR BT & AR LP) &L
THbh T3 FEREREAETRREEE
AR 2001), BILROBEE B AMOIRITEL |
AREF- 2 ATMARE I STV AR
REMIID R ERKLZ NI LR, A&
BRI WL ST DR AW O E
FHTHDZLEBETNL[EILROKHERD
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Fig. 1. Bromus hordeaceus subsp. molliformis collected in Tonami City, Toyama Prefecture
(TYM20904). A: Inflorescens. Scale indicates 5Smm. B: Spikelet. Scale indicates 5Smm.

Fig. 2. Geranium molle collected in Tonami City, Toyama Prefecture (TYM209505).

A: Plant. Scale indicates Scm. B: Lower part of a fruit. Scale indicates Imm.
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Fig. 3. Euphorbia peplus collected in Tonami City, Toyama Prefecture (TYM20906). A:
Plant. Scale indicates S5em. B: Seeds. Scale indicates 0.5mm.

Fig. 4. Viola palmata at flowering stage in Toyama City (April 25, 2008). A: Plant. B:
Flower.
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Fig. 5. Poa matsumurae at flowering stage in Uozu City, Toyama Prefecture (June 7, 2008).
A: Plant. B: Spikelets. Scale indicates Smm.

i 5 . @

Fig. 6. Carex otaruensis at fruiting stage in Asahi Town, Toyama Prefecture (June 6, 2008).
A: Spikes. B: Achene. Scale indicates 0.5mm.
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Fig. 8. Fiola keiskei in Uozu City, Toyama Prefecture. A: Flowering stage (April 27, 2008).
B: Leaf stage (June 7, 2008).
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Fig. 10. Swertia tosaensis collected in Toyama City (TYM20914). A: Plants. Scale
indicates Scm. B: Flowers. Scale indicates 2mm.
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Materials for the fungus flora of Toyama Prefecture (7)

Makoto Hashiya

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

Abstract: Six rare fungi, Calvatia cyathiformis (Bosc) Morgan, Clitocybula esculenta
Nagas. & Redhead, Tylopilus nigerrimus (R.Heim) Hongo & M.Endo . Tilachlidiopsis
nigra Yakush. & Kumaz., Geastrum pectinatum Pers.. Conocybe nodulosospora (Hongo)
Watling 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,
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Fig.1. Calvatia cyathiformis (Bosc) Morgan (M.Hashiya 8436). Photo by T.

Kozawa. Scale bar indicates Scm.

Fig.2. Clitocybula esculenta Nagas. & Redhead (M.Hashiya 9122). Photo by K.

Nakada. Scale bar indicates 5cm.
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Fig.3. Bylopilus nigerrimus (R.Heim) Hongo & M.Endo (M.Hashiya 8565).
Scale bar indicates 5cm..

Fig.4. Tilachidiopsis nigra Yakush. & Kumaz. (M.Hashiya 8722). Scale bar
indicates 2cm.
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Fig.6. Conocybe nodulosospora (Hongo) Watling (M.Hashiya 8191). Scale bar
indicates 2Zcm.
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