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Morphological and ecological characteristics of the annual form of
Zostera marina found in a cove on Kozakai Beach, Himi City,
Toyama Prefecture, Japan

Yoshitsugu Azuma®*, Kiyotaka Kawazumi® & Nobumitsu Kawakubo®

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*y-azuma@bgtym.org (corresponding author)
® Faculty of Applied Biological Sciences, Gifu University,
1-1 Yanagito, Gifu 501-1193, Japan

Abstract: A new record of the annual form of Zostera marina was documented at the
shallow-sea bottom of Kozakai Beach, Himi City, Toyama Prefecture. The wild popula-
tions appeared at the infralittoral zone (water depth: ~0.8 m) between early April and early
July. The mature plants, in situ, consisted only of reproductive shoots that disappeared
in August. The morphological and ecological characteristics of the annual form in wild
and cultivated conditions were described in detail. In cultivated conditions, several plants
flowered after being transplanted to an indoor aquarium, but the plants did not develop any
reproductive or vegetative shoots. This is also the first report of the filiform pollen release
occurring in the annual form of Z. marina in an aquarium.

Key Words: filiform pollen, reproductive shoots, seagrass, Toyama bay, Zosteraceae
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Fig. 1. Zostera marina in the infralittoral zone at Kozakai Beach, Himi City, Toyama Prefecture.
A: Seedling of Z. marina collected at a water depth of 0.8 m on April 10, 2017. Leaf blade (L).
Leaf sheath (Ls). Root (Ro). Seed coat (Sc). B: A branched seedling collected on April 10, 2017.
C: The annual form of Z. marina with reproductive shoots, collected on April 27, 2017. Young
spadix (Ys). D: Young spadix of Fig. 1.C. Style (St).
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The leaf shape of Elatostema laetevirens (Urticaceae) is useless for
distinguishing from E. umbellatum var. majus

Tadashi Kanemoto

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
kane@bgtym.org

Abstract: Morphological variation in the vegetative organs of Elatostema laetevirens
Makino, between forest floor and forest edge populations, were observed in two ecologi-
cal regions: a montane region (elevation: 1447 m) and a lowland region (elevation: 224
m), in Toyama prefecture. In both regions, plants of the forest floor populations had long
stems and large leaves that were oblong lanceolate in shape, coarsely dentate, and were
long acuminate at the apex, whereas those of the forest edge populations had short stems
and small leaves that were elliptic in shape, finely dentate, and had an acuminate apex.
Significant differences in the measured characters were found between forest floor popu-
lations and forest edge populations in both regions. Plants of the forest edge population
of E. laetevirens in both regions had been mowed at base of the stem from May to June
for maintenance of forest roads. Thus, the variations in stem height and leaf shape of the
second shoot of E. laetevirens were considered to be caused by roadside mowing.

Key Words: diagnostic characters, environmental factor, Elatostema laetevirens, forest
floor, forest edge, roadside mowing, Urticaceae, vegetative organ
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KH - Ab)11 1983, /)NEHth 1989, K& 2016, (=

H - KB 2017), P~ h¥AaVixvuas
V7 Elatostema umbellatum Blume var. majus
Maxim. OAE#IAS 4 H Toh 2 DIk LEKIZBH
fEL. MEERFPNICHEfEDSIRAES 2 2 & BKIC
EDEES 5 Z & NN TXATE D73,
BENOEICHT TIERENLSETEY . W
FHHRRFT 5 Z L%\, dbRr-ATH (1961)
Ohwi (1965), =77 (1982), /INE7{t(1989) .,
K7 (2016). EH - KA (2017) 1Y~ b ¥



10 Bull. Bot. Gard. Toyama No. 23

region. Arrows indicate the forest floor population and arrowheads indicate individuals. Dotted
circles show the forest edge populations. Photo: September 10, 2017.

1 v~ h¥Aa)oEFM A EILTAE B ZLETHE. RKENIMIRER OALE

%
T REHIIME CTEBT L TSR Z RS, A CH E N =R I EMN 2R 4. 58
132017 429 H 10 H.



December 2017

A Y= bRz OER 11

Table 1. Localities of measured individuals of Elatostema laetevirens.

#F 1. WE LY~ bXdka ) OEEDEHR.

Locality Alt. (m)  Latitude (N)  Longitude (E)
Yoshimine, Tateyama Town, Nakaniikawa-gun, Toyama Pref. 240 36.613567 137.338836
Higashidani, Arimine, Toyama City, Toyama Pref. 1447 36.424874 137.445573

LW

Fig. 2. lllustration showing the parts of the
leaves of Elatostema laetevirens that were
measured. For abbreviations see Table 2.

2. Y~ FxAa ) OEOWEEITZ R L
72K, BT OWTIEER 2 2 5.

BV OESITRGEAE LI TSEATHY . ¥
TR Y U OERITRRITHESTHZ &0
O, 2FEAZFHBIT HE & L CEELORE
Y EFTuvsd, —F, Makino (1932), H

Table 2. Morphological characters measured in
this study. See explanatory diagram in Fig. 2.

F 2. PREIIIC W E. AEEATIIX
2 2
Abbereviation Character
SL Stem length
LL Leaf length
LW Leaf width
LAL Leaf apex length
LAW Leaf apex width
LPL Leaf periferal length
LTN Leaf tooth number
L (1977) . KRIF - 4B)11(1983) 1T¥~ h
R VIZFEEEPRIRITHMRT 2606 H 5

ZEMG, BEREV NIV T EXFITLHIE
BELTHRY LFCEsd, Y~ h¥hal
LU UNRI YUK D ETEEDOE
WEHE &3 2 AR —B L Ty,
KA H (TBRE RN ICBURIZROS LIERE
RREZSOEADPRKEL, ZOHEFE L
THX /B> 7 2% 7 Aster microcephalus
(Mig.) Franch. et Sav. var. yezoensis (Kitam.
et H.Hara) Soejima et Mot.lto DZED 43D
S OHUTAEBHODRER & #2mls L K& ez
DD L (KE 1959), 7+ F 7 Fagus
crenata Blume DI [fIFE 342 F AN HZME 5
D OImME HEICBAT T 2I20E> THRT 5
ZEGRIF 1977), ®F R LY lex
rugosa F.Schmidt var. hondoensis Yamazaki
DR L REIITEBEMIZL>TEDD Z
L (i 1987), S AT HAARI AT A A
Monochoria korsakowii Regel et Maack (% %
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L R&E SMAEFTHOKEE AYSVIZXY K
BT 5 Z & (FEfh 2010) 22 E 3D 5,

Y~ h¥Ra U bAEFHIC Ko THERREN
BRI D ENTRIN, ZOZ ENELD
RS EBREE & L CHWD RfEOAR—2%
BT B2z, £ TRRDEE
HIZIBIT DV~ hFda ) OREEE DOIFHE
ERAAE LT,

& A&

Y R R 2 UIEE LRI LK o
o PRI EBT LTV D, Bient
BHe LT, i & EHc oW T, EhEh
IR & I AEE LT DR 2 5k 512 e 2%
B OIRER ik U=, BPEHE 2017 429 H
10 BIZ, s L s LT A b A
(Fig. 1A) , AHIARIZE (LR A 87 BB (LT
Hlg (Fig. 1B) OFRND BRI T T
FIZAER LT D ALBURHE O Z I E TR LE
[ & MRk EE 2> 5 50 om [BIRE THA4E L 7= B
16 10 iR 2 T, BREHOIE S &AL iE %
Table 1 IZ7R L7z,

AR LTI AR L2tk XK
(SL) ZHIE L EOE Tl RKEEL A% v

No. 23

F—CHifg & LTIV IAAT R, GV
7 |~ ImageJ (Abramoff et al. 2004) % FV T,
Fig. 2 & Table 2 (TR L7-HEHE (LL), Ll
g (LW) B25E R (LAL) B2 (LAW) |
B E (LPL) . #EpgEr (LTN) Z#JE L, %
TEFEE (LL/ LW) . B2k A 2RI 1E
Sefe L B IEERIE O (LAL / LAW) . HEJH
1cem Y OFEEE A R T IR EERHEO
e (LTN/LPL) Z2HH LT, X(E, BEHE,
BEE & R SN IERAE L, FEER L
FEE O, SRttt & ER R o A FiRHR
Hr> 7 | Statcel (#IH: 2004) TF = —F— -
7 bA~—ZEIBMEIC L) AEKEED <
0.01 IZBWTHEIMED A B A RO T,

RS

(1) £EMIIRE

MK SEIZ, A 1§72 7 ) Fagus crenata
Blume, 757/ % Magnolia obovata Thunb.,
=% /3% Camellia rusticana Honda, &~
% ¥ ¥ Sasa palmata (Lat.-Marl. ex Burh.)
E.G.Camus 72 & (Fig. 1A). & & 78 2 %
Cryptomeria japonica (L.f.) D.Don, =
7 Quercus serrata Murray, 7~ ¥ &% Zelkova

Fig. 3. Elatostema laetevirens populations at the forest edge in Arimine (A) and Yoshimine (B), both
photographed on June 20, 2017. Roadside mowing had been completed on the same day as the
photograph was taken (A) and several weeks prior to the photograph (B).

X 3. kDO~ bR a VEM. & A EOREMITEIL DAY STV A FI
A, B SLIUETEHIE. BEE 2017 456 A 20 HiRE.
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B D

Fig. 4. Growing condition of Elatostema laetevirens of the forest floor population (A) and forest
edge population (C), and representative individuals of the forest floor (B) and forest edge popula-
tions (D) in Arimine. Arrow indicates the cutted point. Scale bars indicate 5 cm.

4. HIEIZBIT 5~ hXka U OAEBRDL. A (A), #R6& (C) . BIARIA 2 ARREE M O 8K (B)
EMIBREMOMEAE (D). REMIZENGINT ST A R A7 —/Lo3—X 5cm.

serrata (Thunb.) Makino, #4427 1 & v palmata (Lat.-Marl. ex Burb.) E.G.Camus 72
Lindera umbellata Thunb. var. membranacea ETHiE S (Fig. 1B) . MREER CTlriA g
(Maxim.) Momiy. ex H.Hara et M.Mizush., EFIE L HIZ BB, D072 (Fig.
t A 7 A4 % Aucuba japonica Thunb. var. 1A, B), Alg L HiEOMFEMIT5 H~6 A
borealis Miyabe et Kudd . 7~ % ¥ Sasa (22> CTHGEEERD 72O IZHX ) 23 7oA,
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Table 3. Measurements of stem and leaf characters of Elatostema laetevirens. SL, Stem length; LL,
Leaf length; LW, Leaf Width; LAL, Leaf apex length; LAW, Leaf apex width; LPL, Leaf periferal

length; LTN, Leaf tooth number.

#3. v~ FEAka ) 0X L EOFEORIER.
LAW, BESEHmhg ; LPL, B2 ; LTN, SR %k,

SL, %5 LL, BEE R LW, E5H; LAL, B0uk;

Population
Character Arimine Yoshimine
Forest floor Forest edge Forest floor Forest edge
SE (oit) 41.3 £8.3* 32.6+4.5 43785 33.8+£53
(29.0-52.9)** (25.6-39.3) (35.0-62.1) (22.0-39.8)
141.3 £ 14.7 882+ 123 142.0+21.7 89.5+83
LL (mm)
(106.8-159.7) (67.8-104.6) (108.2-176.1) (74.9-98.1)
384+42 295+32 39.0+7.9 258+29
LW (mm)
(32.6-46.8) (24.0-34.8) (25.0-51.7) (20.8-31.3)
2+6.4 3+4, 0+4, Jd+3.
LAL (i) 21.2+6 12.3 8 21.0+4.2 13.1 £3.1
(13.7-33.1) (5.3-20.6) (14.6-27.7) (9.2-17.6)
53+1.4 47+0.9 54+£1.2 40+1.2
LAW (mm)
(3.9-8.0) (3.5-6.8) (3.8-7.5) (2.8-6.5)
30.1+£3.3 184+24 28.7+£43 17.5+£2.2
LPL (cm)
(21.8-33.3) (15.0-21.7) (22.6-35.0) (14.7-20.3)
LTN 153+1.5 156+1.3 51405 156+ 1.8
) (14-18) (13-17) (13-18) (12-18)
7+0. 0+0. 3. i S5+0.
LL/LW 3 0.2 3.0£04 7x0.6 3502
(3.3-4.0) (1.9-3.5) (3.0-4.5) (3.1-3.9)
+ +
LAL/LAW 40+0.5 26+1.0 39+04 22+£06
(3.2-5.0) (1.1-4.4) (3.4-4.6) (1.1-3.3)
LTN/LPI 0.52 +0.09 0.86+0.13 0.53 +0.07 0.90+0.13
) o (0.42-0.69) (0.69-1.11) (0.44-0.63) 0.67-1.11)
* mean £SD
** range

2HIA S BT 6 A 20 HITZFEILER X0 H
BTV (Fig. 3A, B), Fig. 4 I3FIEDY
~ h¥ A2V OFIZRTR, AlELEHiEE
CHRREER OZIXBE 5 C (Fig. 4A) ., kL
Tk 6 (Fig. 4B) . MixEROZFKITHEL
(Fig. 4C), XV SN D FEHOHIN D
R L7cy 2 — M3t LT (Fig. 4D),

(2) ERLEDHEMER

A ERE ST Table 312 R L7, XE (SL)
DONYEMEITA WD IR A 41.3 cm, A
FEAY 32.6 cm,  FHIEDOFRELER S 43.7 cm,
MIREER S 33.8 cm Th v | BHEIFEL - T
W DNVE I &I &b IARIREE R 0 2 13k
FEM X v AEICEN-> 72 (Fig. 5A), HEH
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70 Ccim 180 mim 55 mim
A B C
160 a0
60—
a 45—
Forest floor 1407 4
50—
40— a
Forest edge a 120 — 4
a s 354
o I - _ T
100
b Tb 30 —b T
30 _ b
I L= | J
20 60 20
Arimine I Yoshimine Arimine l Yoshimine Arimine l Yoshimine
5.0 5.5 1.2
D E F
5.04
4.5 11~ T
4.5 '
1.0 -
4.0 i
4.0 a a
a a T b ! 0.9 - b
- a
3.5+ T T 3.5 b
1L 0.8
0.7 |
25—
2.5
b |06 -
2.0
a
2.0 e l l 05 _ !a !
1.5 1.0 I 04 T
Arimine Yoshimine Arimine Yoshimine Arimine Yoshimine

15

Fig. 5. Ranges, means and standard deviations of measured characters of Elatostema laetevirens. A:
SL, B: LL, C: LW, D: LL/LW, E: LAL/LAW, F: LTN/LPL. Means with the same letters are not
significantly different (p < 0.01). Black boxes show the forest floor population, while gray boxes
show the forest edge population. SL, Stem length; LL, Leaf length; LW, Leaf Width; LAL, Leaf
apex length; LAW, Leaf apex width; LPL, Leaf periferal length; LTN, Leaf tooth number.

5. MIESN-V~ FeAa ) OFEOLRNE, L EEFA. A SL B: LL, C: LW, D: LL/
LW, E: LAL/LAW, F: LTN/LPL. [RILT7 A7 7 Xy NNCFRIIHEEN 2N L4553 (p <
0.01). SL, %E ; LL, EHE ; LW, IEIE ; LAL, 525K LAW, BE0050500E 5 LPL, 3EEE ;
LTN, $Epids.
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£ (LL) 1 IAEDOHRKER 2 106.8 mm LA L,
MEREERTAS 104.6 mm LA T, S CIIAMKE
[H75 108.2 mm LA E, ARiEEE 7Y 98.1 mm LA
TThHY., Akl HEOWKEMDIES RIX
WigtEM X v &K~ 7= (Fig. 5B), %
g (LW) 13 &1 D AR EE R O 28 Bidgk 23 25.0
mm ~ 51.7 mm THWED IR L & WigkE
[, WD MAREER D2 B 25 A T3,
Hllg & FIEDRARENNIMBEER L HEIC
BEMEA K Z Mo 72 (Fig. 5C), HEEFESL (LL/
LW) OSFEMEITAMEDOMIRER 2 3.7, Hixk
FEF8 3.0, FHUETIIAMRER N 3.7, Mk
A 35 TH W ERITER> TV, H
W CIIARR AR D BETAR D MR EA L 0 A
BT <, WAREIIMIRER X 0 R 3E
RSN D o 7o, FIETIIRRER &
MFEMICA B 2T b vZe - 7= (Fig.
5D), HMEOHKER & MIFEFOIELE &
BRI R O (LAL 1 LAW) OZE BT HE 2R
V. MRRSER] & MR RS & ki
BT 2HLEFr ol EN oo, EHEITH
WEDIRIRIER 2 4.0, HRIREN 2.6, FHik
TIIARIREER S 3.9, MhfgE S 2.2 T,
S L IES IR O A B SRR 3R
FEM X @<, Al L HFEOMEER X
ARIREEN X 0 B3 AR ISR 3 B A A3
&7 (Fig. 5E) . Sk & HEHE Ok (LTN
| LPL) XA DMK 0.69 LL T, iz
HEM7Y 0.69 DL L, il TIIAKE A 0.63
IR, MiEEMN 067 LLETH 7=, Al
LD 85 BT T b MR IR
X0 SR E N BACE - 7= (Fig. 5F),
FlE & HED A WAL KOG & Hig
DOEMWFEMM CIIEE, EHE, HEE, 3
TEAeS, R LHEREMRE OE LU
BEEREOLOERNELRY , AEAITR
D IS T,

BE
MREER & M EE O Y~ b= U %

No. 23

Fig. 6. An Elatostema laetevirens plant found
in the forest floor population in Arimine.
This plant was accidentally cut at the
arrowed point and the secondary shoots has
emerged. Note the leaf shape with acuminate
apex. Scale bar indicates 5 cm.

X 6. HARDIRERIZ I 57 FELER U <
N, TRy = — FOMBEOVVEEIR. RENE
Ul 2~ SURBHOEER A L 1729
FEIZEH. A —As3—(X 5cm.

FLERRBIIRR > TWVD I ERHLNE
Irole, MKREHOMEITENEL, BE
B IR, BN, SR <
BERITRRICHE T D RH A F7 B (Fig. 4B) |
—J7, MEEROMEEOZRITE, BEL,
BEVEL, 7T, SR T RIS
9H &0 ) R A FE > Tz (Fig. 4D), MR
M & MRER OXEDOBED L, X ES
NIRRTl BIliE D — ks = — R A3 2-3
AHDHZ LIZE D, v~ bR al okt
F OB D HES ORI ALAS - A4 H (1961) |
Ohwi (1965), #E47(1982), /INE7{t1(1989) .,
K& (2016), EH - KA (2017) OFCHE L —
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Fig. 7. Elatostema laetevirens plants found in the forest edge of Arimine (A), and Yoshimine (B).
These plants have been left without cut by roadside mowing. Note the leaf shapes with long acu-
minate leaf apices. Scale bars indicate 5 cm. Photo: September 20, 2017.

X 7. REFEF T IR A FlE B Hig E<RERRIHBELEZELZELR)
HEIRICEH. A7 —/3—[X5cm. HET 201749 A 20 H.

L, RRICHET DELP RO T3
VLB S LN TE S, Lo LAkKE
FNIFBESE AR R D R A BTz
ZeEmb, NBOEEDRNY< hARal
AR TR Y LR DO AR

EEZ LN, EROFEL Y~ hXEAal &
UUNRI Y U OMBIE LT D Z LAY
Th b,

(Ll & ARH O AREREEH [ d6 L OV LHE & K HE
DOMIFEFM CIIER L EREBICEREN 72
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W2 e, BROBERE LIS
AN EHEER SN D, MR &M IR
EZEREICEVA D S LB SN A, A
MO T PG S LT8R
TIRY 2— N OBEIMIEERDYE L [FEROFRF
HAaFH (Fig. 6) . WITHERER THEX Y (2
WO 7o T ERICITRIRDIE 2 FFo b 0
NHsHZ LD (Fig. 7). HOBEEROR
BTIRL . b hRAaVid, U O
NOMET D RS 22— FOET, V7P
M. SEtIEE CHES AV RBIEE & 722 D R %
FoZ LRSS,

Y~ FXFR U OARRDOKERE ORL
. DD B RWRIRER O b D TH
D, ARRETTIZEX] Y L H A LA T RE
WCERPNELTWD Z L2 EBETHMLERD
%o LEN-T, v bhFhal byuns
VU O, AEH, MEEFPN OB EDIRA
DOFEE, MO OREDOFEIZIND Z L2
WY TH B,

5| ARk
Abramoff, M. D., Magalhaes, P. J. & Ram, S.

J. 2004. Image Processing with ImageJ.
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Identification of ectomycorrhizal fungi in mole latrines based on fieldwork,
morphological observations, and molecular phylogeny

Taiga Kasuya” ™, Megu Mikami"?, Makoto Hashiya® & Kentaro Hosaka®

Y Faculty of Risk and Crisis Management, Chiba Institute of Science,
3 Shiomicho, Choshi, Chiba 288-0025, Japan
*tkasuya@cis.ac.jp (corresponding author)

?Planet Consulting Network Co., Ltd.,

7-21-19 Matsue, Edogawa-ku, Tokyo 132-0025, Japan
¥ Botanic Gardens of Toyama,

42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
“ Department of Botany, National Museum of Nature and Science,
4-1-1 Amakubo, Tsukuba, Ibaraki 305-0005, Japan

Abstract: A basidiomycete fungus, Hebeloma radicosum, specifically colonizes mole
latrines near mole nests in evergreen and deciduous oak forests in central Japan. From
morphological observations, H. radicosum is presumed to be an ectomycorrhizal fungus.
However, molecular identification of mycorrhizal fungi and their host plants at mole
latrines has not been conducted yet. Morphological observations and molecular iden-
tification were performed to identify mycorrhizal fungi and their host plants at mole
latrines. Fieldwork was conducted at Hida-shi, Gifu Prefecture and Komatsu-shi, Ishikawa
Prefecture. To identify the animal species that caused the colonization of H. radicosum,
we excavated the area beneath basidiomata of the fungus of interest and sampled animal
nests. Euroscaptor mizura and Mogera imaizumii were identified as causal animals in the
colonization of H. radicosum at Hida-shi and Komatsu-shi, respectively. Basidiomata and
ectomycorrhiza were collected from these sites and sequences of nuc-rDNA ITS region
and nuc-rDNA large subunit of each sample were obtained. Moreover, the chloroplast-
encoded rbcL gene and the chloroplast trnL-trnF intergenic spacer region of mycorrhizal
host plants were sequenced. Molecular identification and morphological observation of
mycorrhiza revealed that H. radicosum and an ascomycete fungus related to Delastria
rosea were mycorrhizal symbionts in mole latrines. Quercus serrata was identified as the
host plant of these fungi.

Key Words: ectomycorrhiza, Hebeloma radicosum, mycosymbiont, phylogenetic
analyses, Quercus serrata
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HAEME A HATART B 7% %
TEICET BT A ) AX X /7 Hebeloma
radicosum (Bull.: Fr.) Ricken i, A7 & AfE,
I—n I L, TR N R
YRR & O IRIERI BT D ETIC R
A3 % (FHE 1998, i 2013, #i# & 2013),
Fio. REIL D OfHE & AMERR 2 TR
L. EHICEZ 7R EM R &, M E RS
L FLEM) OPEMFTN .+ EIARZ BT 5 2
ERHBI TN D (FHE 1998), HRHEATER
ZIS DB DO AZH DT,
LT T2 ) AXZ 7 OF-FHRIZH - THl
TEOEDD ERARDTLZENTED
(FHR 1998), ZD X ST A=) AF¥Z /7
1. B TREMW EDOBE RO DT
FRMY Lo TND,

AARICIZEZ 7R @M 8fEAER LT
B, TRXTHHARBEAETH 5 (RIS
2006), F7=. FHIBEPSWEIERITHT T
Okl FIZIX, O 8FD S HL D THE
DAL, WREEO LT 7 7 F#)
Mo R 65 i TdH 5 (KM 2012), FF
W2 ) INROIE TR Tix, AWz < gk
PrL® H>BEM DB DT A~ 7 Mogera
imaizumii (Kuroda) & == 7 ~ € 7 7 M.
wogura (Temminck) 233547 L T2 HidikH3
%% (Moribe & Yokohata 2011, 4 2012) ,
Z OHIBIALE T D /AT OB ERHLT
b, TAYES T L auE 7T NFRPTIIC
O3A LT D ATHEMEAVRIE ST D (RS
5 2013),

AARIZEBN T, AMTOFHT ) AxH
o DF-FARFEANTE 7T BHEM O BERGITER >
HOFEKIZITR BTN DA, JLRE Tl
U 3 X B E OPEIEFTER B A L
7223 50T 4 (Sagara et al. 2008), =
NETIZ, THZ ) AXFE &2 FTRny L
LCHATRERSIN=TZ TREMOBEIT,
X X7 €7 Euroscaptor mizura (Gunther) .
TAYES T, aUXREST T, BEIX

No. 23

Urotrichus talpoides Temminck @ & D23 &% %
(F43 & 2013, Sagara et al. 1981, 1989, #H FL
1996, 1998, HE & 2008), HADE 7 ¥
DEIZOWTOFRKIL, T ) AXZ ik
FRI0 & LI EUSA TR, TeEE/RD
Mol bDEIIFHAERTOLOTHY |
BZHIEELNRWEIR 1998), 2D X9
W2, THZ ) AX X ONAAERICET S
MFREATH 2 &1, 7 TREOSAE
BEIANT 59 2 CHLEETHS, ZNET
2, B IREMOPRETIC BT, A<
T HE ) AXE . 27 TREMW). IR
DZENEUR L TWA Z ERHBMNE 725 T
W5 (FHE 2007), ZO=FIIERERZOTT
FNENRE . HERE ., AEFE OB AR
72 LTEY ., BRHEANOAEREROMXEFR LT
WhHEWRD, TNETOEZA, T =
AL T OREDRESNTNDDIET T
Bl B8 XFL YRR L OIRZER O
FEEZGOHRIZRESNTEY . 7 7R &ED
PEMFTRNC B W CF A= ) AXZ rixznb
ORFE L FEIREAE L, ZO/RBRE L TTE
BRAEICED EEZ BN TS (FHE 1998),
L, T2 ) AXEZ TR EDLHIZLT
7 7 BEMOPRIETICEIET 2 0T b
Mo TRV, £z, THZ ) AXZ 7O
ITE 7 7 REm ORI 2%k L, BoJE
WOTEEZ X NIRRTV DH EEZHNT
W5 (FHE 2007) 28, &2 5 BHEMW S E AR O
RSB LTERLTWDIONE I DB
HThHD, SHIT, THEO T RFFHINR
DFER. AARFEFHT ) AXE rTa—F
T REEPEDF T ) AXH I b Bin Z ikt
IR T 52 EDRHALNE RS> TEY (R
5 2013) . REOMEITHRATO RN S 5,

ZOXINT T HT ) AXE DRI,
AEHIER, ERESC, BV TRIEM O AL
REIZ DWW TIEARB 2 i3\, A, B,
WD =FZOBUREWH LMY D 2 Eid, 7
PN OAYFER O A BRO—i a5 = &
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L7200 . OWTIEERMARERICEB T 24 &
Bri & OBURZ A LN T2 TR0 I b /e
DNIH5b, INHDZ LEMATH7-DI1I2 .
FHT ) AXZ T OFRMIA, PR
BEPONITAHAZ EITEETH S,
IHETIZ, 7 7REOHEETIZ B0
T, HERRHSIN DT T ) AX 2D H D
EHERI S DMERRDIER S TN D Z &
DG Lo TS (FHR 1998), Lol
7 IREWOYRIETIC I WT, = R
X2 USNDOEIREPFAET D Dh, Zive
LA ) AXZ T ORI HR % T
KL TWAD, V) Z EFIALMNTES
TU2Vy, Maenoetal. (2016) (%, €7 78
T OHERFTI AR T 5 AR O 55 - [FIE %
IO L BRI, HRtPT LV RAE LT T
T AXZ T OFFERE | PREFTOERK S
ToAMEBEAR O IR DU TR IDNA Difin
GRENE AR —Y— (ITS) sk DX FALS
BUGE L, TS SIEIC L DRI 21T >
7oo ZOFER. Maeno et al. (2016) 1%, HEiH
P DEEE SNT-FROILAEEN T = ) A
X2 THHZ &R, LaL, Maeno
etal. (2016) Tl H= /) AX X riNEiR%
BT AEMREIC SOV TORIEIT R ENTE
59, HEMATC T H = ) AX % LSO EE

XXl DK (B1354) .

1 g E BT TR O T (B 1) A

FEAL - & 7 7 B HEIET I 61T 2 AV ETERTE KT 21

DERZTZRL L T D DN OWNT H A
BN EIN TN eho Tz,

F ZCARIZE T, E 2 T REW ORI
\AFET D EIRE R L O O1E T D%k
MEPALNZTHZEZ2HMNE L, IHRIELE
L)NRED 2 ST, FHE ) AXH ro7-5
ROWEL L OFE R ELZ SO LICES
7 BE OPEIET & ORI EEZ1T -7,
KR H S CHRIBAEIC L 0 BROEREOH
£, FYLEORE SOWER EETV, T
HT ) AXHrOAZE -6 LZ8iEs
RIE LTz, F£7o. HEET & ZDFBITIER &
NI AMVE R 2 BREE L CIRREA RS 2 Bl
5HEEBIT, ERN D DNA i 2R A, E
R L OBEIRZ TR D FE DR
ERE L CHTREEI Tz, BT, AlAl
Iz F Hx ) AKXl OF-FIRE KO
DEHI 2 TR 21TV, £
IO DORGINE L . £ 7 7 BHEW) OFEOE
WIZ KD BARFES = ) AX X r OFEFNIZ
BRI RNE U D O nE et Lz,

M ERHE
FEEREBERDOINES & CIER/ER
FH L) AXZ T PRGN RAE L T
7% Wity B UL R 8 7 4o o] T T 4% (NI36.24.31.11,

ARSI D OB, B ERA LT ) A
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2. AR/ IMATHAESRT OFFZT L (61 2) . A
7O FER(BL367). C: FEIEDOIRDL, a: 2013 4F 10 A 11 HIZEEE L7 T-FIARDOALE, b: 2012
A D 2013) ICHE SN TREEROMIE, ¢ 201446 A 13 BRI L7 BofrE, d
2012 4F (FE43 & 2013) [CFEH S 7= B ON &

E137.25.24.58) & 1 JI| V& /N #a w7 4E B HT
(N36.22.59.34, E136.29.21.91) IZ BT, #
AVEI 2013410 A 9 H, 2013410 A 11
RICHREZIT -7, BRIERET TIX, =
7 7 Quercus serrata Murray, X X 7 Q.
crispula Blume, 7 % ~ *V Pinus densiflora
Siebold & Zucc., = = U < P. parviflora
Siebold & Zucc., 7 773 Betula platyphylla
Sukaczev %7 B 72 5 IR AARN (B =49 1,300
m; X 1A) OHFREIC BN T, RO T~
JAX 2 OFFEREZFEFLLIZ(M1B), *
oo BB/ TR, 257, AFTA
Castanopsis sieboldii (Makino) Hatus. ex T.
Yamaz. & Mashiba, t 7% Eurya japonica

A OB, B R LT T ) A¥H

Thunb., ~ = = llex pedunculosa Miq.. 7/
< Toxicodendron vernicifluum (Stokes) F.A.
Barkley 5 O JLNHERE 7> © 72 5 IR AS RN (B &)
34 m; [X 2A) OFEFERHEIZIBWT, S A=/
AXZ T OFEREZRERL LI (K2B), ZD
BT CITHA S (2013) I L v TloH =
S AXZ T FRIROBENRESNTND
D3, ARBFZETH L U7z RO R A (K
2Ca) 1. WA 5 (2013) A3 L7 1 FE A58
A= i1 (B 2Ch) 7> 5% 151 cm BfEdL Tuhiz,
INLOFFEHTIX, T ) AXH D+
FEIR (R 1) EHEIFTICE AR SN #R (3% 2)
ERE LT,

B L7 FEAAR(K3) 13 & W vL 1 pg
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il - & 7 7 BE PRk Ic

B DAMEERIZRE 23

# 1. DNAHIHICHW =T A ) AXH & FFROMEIEA.

. - B GenBank % 63 7
AT FRAE M FREFEHH
ITS fF 1 ¥ LsU
B1352 etz 2 JEL 7 B o o [ AT T (% 2013.10.9 MG367342 MG367353
B1353 uﬁ.ﬁﬂ.l,-;- TR L T o (o] T T 2013.10.9 MG367343 MG367354
B1354 ety 5. W5k R U T o o) T T £ 2013.10.9 MG367344 MG367355
B1367 G T AE YT 2013.10.11 MG367348 MG367358
B1368 )1 WL o 7 AE S T 2013.10.11 MG367349 —
L EEMAE LR BT (LLTFREE).
# 2. JEREEIZE L OV DNA I AW 7= AME R O B,
. B B GenBank % 3 &
N FRAE Hb BAEFEH A
ITS # LsuU rbel trnL-trnF
B1355 I BLULFRBETT 2013.10.9 MG367345 — - =
B1357 I BLIELFR BT 2013.10.9 MG367346  MG367356 — —
B1358 Il BL L FREBI T 2013.10.9 - MG367357 MG367361 MG36734
B1359 Iz BLIEL TR BT 2013.10.9 MG367347 - - =
B1373 NN T 20131011 MG367350 — MG367362 MG36735
B1374 AR ST 2013.10.11 — — MG367363 MG36736
(Snackmaster Express FD-60, Nesco/American  “F RS B AT S8 EE O R FEREAN i
Harvest, W1, USA) % F\ T 52°C T 12 FR§f#] (Kasuya B#) I~ L7z,
IR R, RO L Uz, F7o. BOEERT
DFfE72 1 IR BRITIDF 2 FANTOTED BOE
—HBA UV HLY . Hosaka (2009). Hosaka & FE AL B (1998) D FIEIZHE > TIT U,

Castellano (2008) . Hosaka et al. (2010) ®J5
EIZHEV, 100 mM Tris-HCI (pH 8.0) B LY
0.1 M #ifiiig 7 ~ U 7 A (Na,SO,) AL
72 DMSO /X 7 7 — (Seutin et al. 1991)
WZiRiE L, 4°C CRAF LT, B4R LTz
BR S AR O IFIEIZHE, EIRORE TR
WIRE L, B0 RN Z VTR 810 Z A
721%, DMSO /Xy 7 7 —HIZiR{E L 4°C T
IE LT, FEEB X OEROEAR T TIER

FIRGANZOW XL IR Lz, Fc &
D ERAE LT IELEM OB KOS B L
ToE BB OREIT, FARE S B C T
B2 RS BRI A R R IR L
7o
1. IFREREES

2013 4% 10 A 9 HIZ 3584 (X 4Aa) %
MR LI, TFIROE T & A3y 7RI
D Z VTR Y D, miFLEM O (%] 4AD,
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3. THZ I AXH 7 OFFER. A I BIRAEEHT CHRAE L7- 752K (B1354). B: A1) IR/
T CEREE L 7= 132K (B1367).

4AB) ZFEHE LT, BITHOWTIE, TERALE &
KE S, WROESNETLR LT,
2. BANNEPMEHD

20134F 10 A 11 HIZ F+FEIKDE T & %
U0, BiIRobnihotz, £2T
2014 46 H 13 BIZ[A—HS CHE S 21T
W BRASR R L7 (I 2Ce), SO T,
uBOEAZ N =5 2H{E L, =ERBHmED
RIEZAT O T2 ODERE LT, BT DWW T,
ML RE S, WROBESNZITTR LT,
3. BNE/NMATHOQ

K4S 5 (2013) 28 2012 4 11 A 10 B 1 %
PEAT S T2GATICIIHL TR STV 5 (¥
2Cb, 2Cd), %= DOHIAIZIT 2014 4 10 A
18 HICHERImAZIT 72, LavL, HITR

D ORI T2, JEL TR LIZYLED
ERM=5)ZHE L, &REBMEDFE%Z
1THT2bDEEE Lz,

EEREHMIEDRIE

BE LB LRELZER LT, SHREW
FEEFRETHERE L, BREORIEIL,
BLIE OE R L RE ORI (FH B 1986,
1998) 1 & VAT o7, RBITEATIE T-BEM
BE(SEM) IC X W5 L, BEHEOH OFRE
BRI % 30dk L 7=, SEMBIZT. (AEZ 0l
7 — 7B 17T SEMBREHEICEE L.
JFC-1600 B A— F 7 7 A v a— X (HAHE
T HR) THERT VU AEEEEE LT
#%. JSM-6480LV % SEM(H A% . HA0)
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4, I RSB I 23S
W EARANEGS U PEIETR. B S XS ESSOH. CHEMLERY L FSETZ
DEFED SEM FH.

Z X D ABHEE 15 kv DS T TITo 77,

DNA#itH, PCRELUI—V TPV

BAE Lo 52K & EAR 2 5 O DNA fifi i
I, DMSO v 7 7 — 2@ L Tk
BHa W T T 72,

DNAfiHIE, 7T A3 v 7 ZHvwizik
75 CTAB #ili Hi 75 (Hosaka 2009, Hosaka &
Castellano 2008) |2k ~7-, T7/bb, Xk}
IR AN, RIRERLMARDEH
HAEEZ AT L, CTAB Xy 7 7 —% N
717‘:0 Z Dk, 65°C TLHFRIME L, 7=A

SEBxBET LD, Zuoakbhb A
VT IVT I a—)vD 24 1 DIREIRZE I Z
7oo #EHZIZEBIZ, 6M I Uk R A

il - & 7 7 BE PRk Ic

B DAMEERIZRE 25

T % B O FEHF A Aﬂ_’—%ﬁi %k%ﬂlﬁfﬁﬁﬂ@u%&ﬁﬁﬂ a %(ZIK b:

73Xy 77— (Hosaka & Castellano 2008) % /il
A TDNA ZHH L7, 7T AINT ZiR
JMUTDNA ZlESHE, =& /) —/L,/ Ny
77— CUe L7, fhiid L72 DNA X
100 pl D TE /Ny 7 7 —HICRAF LT,
PLEICE DS L7 DNA Z 858 & L,
PCRIEIZL Y, FHEEKLERIHITITS #H
& B IDNA O R 7 == b (% LSU) %
IR U7z, F7o. R DI O BERKR
7 ) DATNLE T D rbel s 1 & trnl-trnF
(tRNA) fEE b B8 L 7=, 1TS SEI O H g
\Z1X ITSIF & ITS4 (Gardes & Bruns 1993) .
£% LSU @ H4 g 121X LROR & LR5 (Vllgalys
& Hester 1990) . rbcL i& 1z + @ HI 7 12
rbcLa-R & rbcLa-F (Kress et al. 2009, Levin
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et al. 2003), = 7= trnL-trnF fE 3k o H#5 iE |2
1% trnLFc & trnLFf (Taberlet et al. 1991) @
T4 ~v—ky hEERENH N, PCR
1%, S Z 20 pl [1 pl OFES DNA, 1 pl
DOANTP A mM), Ll D& 75 4 ~— (8
uM). 0.5 units D Taq RV AT —¥ (X H T
NA A, FED) . 2 pl @ MgCl, (25 mM) | 2
ul @ Bovine Serum Albumin] & L, LLTF O
E7a 7T MR 0To7 0 B, 94°C,
3% LA 7 BENE, 94°C, 358 ; 7
=—VU 7 51°C, 30F; ik, 72°C, 1
53% 30 WA 7 v BALEE, 72°C, 10 0% 1
A7,

PCR PEMIIT 1% 7 H vt — Z 47 )L CBAIK
LI, mFTVvLTavA NICL) i
L. A BBBSHIC I ik s ®72, 2
I &0 B OMESFHEL S E . PCR
FE W) % illustra ExoStar (GE Healthcare, UK)
Z W TR # L. Big Dye Terminator v3.1
Cycle Sequencing Kit (Applied Biosystems
Inc., Norwalk, CT, USA) 1T XV E{EICHE-> T
HA VYT Fr—07 T AEATV, M %
RE LT,

FEAR, BIRE L BEEEYMORE

V=7 IR LT TS fEi 9
Ji. K% LSU6 #i. rbel i& = + 3 4. trnL-
trnF fEik 3 AR O IEELSIZ OV T, BLAST
(Altschul et al. 1990) (2 X ZHH[RIMATR &1 T
W O TRIE LTS, F. 2 O RS
< NCBI GenBank (https://www.ncbi.nlm.nih.
gov/) 2Bk LT (F 1, 2),

RRARMT

AT L0 Fr- 1245 S - R (&
1. 2) IZ>\\ T, ATGC Ver. 6 (GENETYX,
W) ZHWTT 7Lz, Dk,
GenBank EIZABISNTWAF T ) AF
Bk Ete 23 BDT 7Y E I BE O
FEBL (3% 3) & N2 TR 24T - 1=,

No. 23

T4ty hOT 7 A A ME Muscle v.3.6
(Edgar 2004a, 2004b) (Z X D 1TV, S H(C
BioEdit ver. 7.0.1 (Hall 1999) % H\\T* ®
fERZ B CRMER L, SEITIS U THIIE L
77 & O . PAUP* ver. 4.0b10 (Swofford
2002) 7z VN THRAGRIEIZ L 0 Rk 2 (ERk
U7z, iRt oB#RI2 1T MULTREES
F 7 a AT 1,000 B E E1T o 7,
T R_RTOF ¥ 7 7 % —(% unordered 35 L
equal weight & U 7=, A% O A7 {E A2 #a1 tree-
bisection-reconnection (TBR) IZ8%7E L7z, %
72 ¥R —Ef5 %% (consistency index = CI) |
FEFESH (retention index = RI) . &1 —EdE
¥ (rescale consistency index = RC) (22T
bRz, EHIT, EKHEHMECEIVELR
Te R DBELD I TR (T — A N T v
. BS)Ix, 7— hA kT v 7fif#r% 10,000
B L TRz, 7235, ITS SEILDAFHT O
S EIZIEH. leucosarx P.D. Orton (AB211268)

& H. velutipes Bruchet (AY818351) %, %%
LSU DN OANEIZIZT e X T 7% %
/7 H. vinosophyllum Hongo (AB742343) %
Wz,

Wz, TS fHEik & #% LSU O M5 T, fifil
U 72 ST & RIRR D 515 % W CREiIRITE IS
KV BEREF T ) ZAXE 7 OHOERFR
W & ERR U7z, ITS fEI CIIAMFIE T
L7z 8 &k GenBank EICABIEN TS
9 5. B LSU TIIAMIE TR O 6 &
GenBank EIZAB ST\ % 8 58D HAZE
FH T ) AXK K OHEFERY & VT,

B DR REEIER

P BAMEBEBIZR I, I RS L O
1) IR A TH CEREE U 72 AR 2 VBRI TE L C
W2 EREE -l o, EARDTEREBLZE D ik
WL (200D) IZ9E - T2, #ITIDH 2 VT,
Kz T2 v — LN THEIBROREKIEI T %%
Ko< 0, AT A RAZ A RIC#t, 788K
TEAL, LT — B LTz, Je5
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# 3. GenBank £V AFL, SBHMHTIZIH T HARA.
3 . _ GenBank % & 7
fil 7 Al PR ASFE 75
ITS fifJik % LSU
Hebeloma radicosum 41 )| W/ i TNS Kasuya B791 KC477649 KC603718
H. radicosum F YR T TNS Kasuya B792 KC477650 KC603719
H. radicosum Fi )l W Tl TNS Kasuya B793 KC477651 KC603720
H. radicosum AN AT TNS Kasuya B794 KC477652 KC603721
H. radicosum 1 B WL R CBM: FB37012 KC603716 KC603722
H. radicosum B R BT CBM: FB39490 KC603717 KC603723
H. radicosum B LA TNS Kasuya B1380 MG367351 MG367359
H. radicosum LR A TNS Kasuya B1381 MG367352 MG367360
H. radicosum Netherlands DKA-d-640(WAG) AF124700 —
H. radicosum Italy CMI-UNIBO 1647 AY278767 —
H. radicosum France CBS 183.47 FI168581 -
H. radicosum ik B AT A FT MYA 2661(ATCG) F1168582 =
H. radicosum China UF 2(Heilonghiang Univ.) HQ641119 =
H. affine USA NI270904 — EF561632
H. collariatum Sweden UN la-1I 1Q724066 -
H. crustuliniforme Sweden SJ97026 == EU029949
H. kuehneri Norway KH 49 GU234097 —
H. leucosarx i (o] VP A B 25 Nara HeL 01 AB211268 —
H. mesophaeum Denmark IV03-547© EF451057 —
H. mesophaeum Germany TUB 011577 = DQO071690
H. velutipes USA PBM 2277(TENN) AY818351 —
H. velutipes Netherlands HIB11440 - JQ751249
H. vinosophyllum TR TN CBM: FB12325 o AB742343

MEEIC X 2 RERLIEIE. OLYMPUS BX53F
(OLYMPUS, H# () IZ OLYMPUS STYLUS
XZ-2 (OLYMPUS, W) %35 L TITW,
bbb TEELEIRY L,

BREER
EEREMIEDRIE
1. IEBERETHEETITR R4, 1)
FH T ) AX K DS FERSE S (X

4A8) DFEFRIZ L 0 FE L 7= B (X 4B) 1%,
FEEE 20 cm, fiEFE 215 cm DIRIFEREC, =
& U TR O VB2 RS A B THERL S IV T
BY, BOEMIITHAD EEZ G5 LE
FOHEAN 1 oD BNz, b DOERE
HIRFSIE, BERI D€ 77 Blaihig o BLomE (FH
E 1998) L Bkteha—T 252 Lnh, 4lal
AR S HITE 7 T RE O H O LIk L
770 B, o i S 13 ecm. T
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L34 em OALEICEREINTEY, Ho k
Rl I AR 3.5 cm D S DZEF 3D b
Too RiTBBOREEL TN Z b, %
ST BT (FER 1998) Th > 72 w]
REMERH D, BOFEFHIZIE, BIAOMIR
LD B KO L W23, BOWNES
W CHIR DR ANIEFRD Dz o7z,

B o R S EOREI, BHE
DR PR RoTWA (K 4C) Z &0 b
IXTEZTOLO(FHR 1998) & ZRERYIC
HRIL Tz, Ko CTHEEWMRIII AT T
77 ERE L, AREHIZBW T ) &
XX OFFERFEAEELT-O LT-EWREIE 2
RTET T THDHEHW LT, 72k, ZoH
BTCIEPHSQ016) 1LY IS RTFESTD
ERPHER SN TR, AFETHZ D &
NEMHT BT,

2. AINE/NRTHTERET (£ 4, #12)

2013 42 10 A 11 H o %4 (1] 2 ) TIEH:
MR TERhol=7=, 201446 H 13 H
PR, [ MR CHRIEZIT 72 (#12 @),
2013410 H 1L HOF H= ) AXZ r D+
FEpRs AR (] 2Ca) & 0 K9 63 cm B 7=
AT (X 2¢) TH RS 7= (X 5Aa, 5B) 1%, 4
£ 18 cm. ME 18 cm DEE T, F& L TK
EMOEEL A EQTHER SN TRBY, B
DIEFIZIFHAD EE X BN DB L UYHE
A28 1038 B T=, 26 DOFERERIRFHMIX,
BEEn o€ 77 B#) o B o (FH R 1998)
ERBLR—EHT Db, SIS
TEBUTE 7 THREMW O & D &l LTz, B,
ZF O FugidiER )5 37 cm, ML 60 cm O
PLENZTZRE S VT, B3 Lk > TE Y |
HOFFIZIX, BIAROMRNEZEY &< X
T LT,

HiaE (X 5Ab, 5C) O B DO W E I, ]
£% 34-56 mm (CFHfE 42.6 mm), #iEFE 33-38
mm CE¥E 36.2 mm) T - 7-(F5), HIE
L7chuilE, £ORE S (FHE 1998) 67
AT 70O EHEHISND,

No. 23

512, BD A SN WALEW OKRE
L EEOME R IR < Z2H L7gu (4 5D)
ZEMBIXTET T EIIHLNIERD
(FHEL 1998) | filh i D el 00 A 2 A O
DEND, TASETTERIZTUREST
DH O (FHE 1998) & JZRERIIZEAL L Tuh Tz,

YL EOSUEDEROREME & EEROM T
REORHEN G, BHREWFEILT A~E7 T L
FE L, AREHICBWCHFT T ) AXH 7
DFFEEAEZ 720 LT-8fEii 7 A~+&
7T ThDHEAW LT,

L2y LRIFT T 2012 E 0 3 (a2 &
2013) CiE, HUERERONEM & EEO
TEREDRFH G | BB R L OPEEN)
BTN b 2 _ES T ThD LERIESN
TW5, A5 (2013) 12 L 5 2012 D %48
Nl & AWFFEIC K D 2013 4F & 2014 4E D
FEINEIL T TERY , AFRICEVEREL
TG 2012 FRITHEE S V- oA E T
13K 146 cm BTV B (X 2C), Z D72,
ZOBHITIRT A~ES T L auRE s IR0
FIFTAIZE B L Q2 ATREMES HERl S D,
% ZC, [FIFRZRBIT 57 7 Rl o e B
DHERE T HT=DIT, 2012 FITRIEATH
HUi= S (1K 2Ch, 2Cd) 43T O F-3 R i A %
2014410 H 18 HIZAT-7=(12®), Ll
R CIIRZRATH LT TE R0 o7
7o, FEIHA O FE T A LI YhE O’
BAME Uiz, YUEOBELONEMIL. B
& 26-34 mm (CF¥)E 31.6 mm), #ERE 23-32
mm CE¥IfE 28.4 mm) Th-7-(F5), HIE
L7zHhEE, £OoRE S (FHE 1998) 67
A2ETTORREENRENEE X BND, 72
B, 2012 FOREH S OIT < TIX1 DL
VAR T A N TER T, 7.
ZOYLUEITHR F THRO T LT, @ ol
FoTWelod, MR 5 (2013) 25 2012 T
FEHE L 72 ML T oo BT 2014 4 10 H OFF
BT T TR W ATEEMEDS W,

Moribe & Yokohata (2011) F X O% % 4
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LLExerX L L LTy L — L4XLY T WOHEY L 42U EE 01
—  ATNHEE > — PAC DR DS WA HWOER 6
PAUIDN PAV/DRaE:
— CWN 7 LU — TZHepdpeker 2L
ERT R YO A WET 2O H FYkoHE 8
wo QT s wd G 1T 33
wo T My A WO 0T Yy AR E£1E) SR AHOE L
H ¥ wd 09—LE Y3k wd ye—¢[ (FFdhiy) EYow 9
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(2012) 1%, — M7 A~/ T L ayx
EZ FITHEWVICHR PR L & 5 2 & D
2, AR CIEmE AL L T D LT
W5, ZDOZ LD, 2012 FOFE & AR
JEDFEIRNT K 28 BT D R ERE ROV
T, EBOLMPBREY TholobiF Tl
ZOHBRICBNWCT A~vES T L ay_ES
7 O 2 FILIF T4 L T2 D Tlidze
W EHERI SN D, —J5, BIOFREMESE X

No. 23

bivsd, B ZREMWITEICHIF THEEL T
WD, AT D 7o DI HUE R & S
THDITT TR SB30D, £ 2 ToOfEE
PMER L7 e o7 JUERZBAINT 22 &
. X FOWIHNZ R T8 o TH]
% & 72 5 (Sagara & Fukasawa 2014), L 7=
NoT, LANCER L CWea o _E 7 I8
OO ERMAHEEL, AL
2 o YUERE T A~ 7 7 BEFH

18nm BB8SE8 11 328 S

E&2mM£&HBH®EM§¢@%K%H6%@%%%EJN%%KJDﬁmbk%&ﬁ
H, a8, b YUE. B: 7T AYESTIOHE, CHIE. D: BNV LT A~ES T DE
E£0 SEM F.&E..

# 5. JUEOEEDOHERER.

2 R 7 H it (mm) #HEFE (mm)
‘AR () Foh—k TS Roh— Rk TR
FNNR/MAT - 2014.6.13 5 34—56 42.6+79 33—38 36.242.2
FNG T 2014.10.18 5 26—34 31.6£2.9 23—32 28.4+3
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KCB03717 Hebeloma radicosum 18R +HEI& (FE{E

B1354 Hebeloma radicosum i & LW (TR s A5EV3)
B1357 Hebeloma radicosum i & 2 ¥k (MR, S (S5ES3)
B1368 Hebeloma radicosum £ |||V ATH (PR, FA2ETT)
MG367351 Hebeloma radicosum 5 ||| WL U& (753 (%, =2 )
MG367352 Hebeloma radicosum & || R Bl (FEME, £
KC477650 Hebeloma radicosum G| |8 /DMETH (FEE 00~ET3)
99 | B1359 Hebeloma radi i 8 LT (BB, SASEY D)
B1355 Hebeloma radicosum ¥ 5 UL AU (B, =X5EJ3)
B1352 Heberoma radicosum I8 & R RE¥TH (FEE, = AZET )
KC477651 Hebeloma radicosum G ||| 4 (FRF, D0~XET3)
KC477652 Hebeloma radicosum G |18 M4 (FREE, D0~<ET3)
83 B1353 Hebeloma radicosum & & L RS (FRIE, s ZASEY )
B1367 Hebeloma radicosum T ) IR (TRE, FPATE53)

BAE

H. radicosum

KC477648 Hebeloma radicosum & 1|8/ AT (FEF, 2ONETZ)

94

% FJ168582 Hebeloma radicosum #5544 (F R 4)

KCB03716 Hebeloma radicosum =378\ i1 (FF (%)
73| FJ168581 Hebeloma radicosum France
AY27876T Hebeloma radicosum Italy
m HQ641119 Hebeloma radicosum China
AF 124700 Hebeloma radit

2A—SLFKEE
H. radicosum
the Netherland:

95 GU234097 Hebeloma kuehneri

AY818351 Hebeloma velutipes (outgroup)
— AB211288 Hebeloma leucosarx (outgroup)

—
2 changes

X 6. EHEIFNEICESS U 7Y EZ FIBEO ITS

73 E JQ724066 Hebeloma collariatum
EF451057 Hebeloma mesophaesum

T RHE.  HAPEREADHE RSO

T, ARSI & PR ET 2 TR 2T 7 T REW) OFfi4 2 PERUCRE N T v S IR LTe.
B EORIEIT R KED T — F A N T v TEE R

L. Bzl E R L7z TidZRun s
WO ZEBHEIIESND, ARIOLHIC, LB
DELTES T BB a2 HIWr3 5 O3 L
., EBRTASES T Lau_Es/ 7128
WL, (REBEOTZRERFHE D DN T
BlTHZEBNEETHL E SN TWD(FHE
1998), L7=23 > T, £ TR @04 f|
BT DB, RED S DNA ZHiH L <,
ST E SN T L IEREICFRE
LTV MERH D,

FEK, BIiRE L BIEMOSFRE

AW TH BV ITS S8l & 8% LSU Dt
FA8 % IV C BLAST ORI 217 -
TefE R, I R CEE L T L FHIB O
MI7IE. GenBank (28 &k STV 5 HAEE
FH T ) A K OEF]E 99-100% DA
MERLTZ(EES), ZDZ b, TR
B OHEATICIZ T I = ) AX X 7 NER

BT D 2 &g EWTFRICEMNIT L
FL. Maeno et al. (2016) (Z X B bt s 3
Fraiic, —F ., AR CTERE L7 =K
GenBank |28 &k ST\ D HARFEF =/
AR K O HRCAI & 99-100% D FH[EIE: %
RULTEDS, BRI FAE TR O—FTH D
Delastria rosea Tul. & C. Tul. ® i 7] & 89%
OMHEMEEZRLIZ(F6), 2O b, £
7 I BB OPRMETIZIE T T ) A2 7D
HDNRFRANCHER A TER T 2 D Tlde <, il
DERE LT AT ) AXH 7L & I FEFTH
\AFHAET D 2 E PO TRENTZ,

et B IR & ) 1A CERAE L 72 AR O rbel &
{5+ & trnL-trnF A8 sk O i AL B 51 2 F VT
BLAST OFHEIMHMRER AT o 7R, 2 b
X GenBank (28 Gk STV 5 T ORI
& 99-100% DA Z R L2 (£ 7)., Bk
N5, IERIR AR OO 7 FlE)
WOYEMFTIZ R 2 TER L CWOEIT S b
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—— EF561632 Hebeloma affine

— DQO71690 Hebeloma mesophaeum
AF261515 Hebelorna longicaudum

EU029949 Hebeloma crustuliniforme
JQ751249 Hebeloma velutipes

ABT42343 Hebeloma vinosophyllum (outgroup)

=
0.5 changes

B1367 Hebeloma radicosum 1 1|18\ (FR &)
B1357 Hebeloma redicosum i 5 18 7RE¥ H (B4R
B1352 Hebeloma radicosum i & 8 8 (T %)
KC603723 Hebeloma radicosum 188 + B ET# (T = {#)
91 |B1353 Hebeloma radicosum i % 7. TRE¥ i (F R %)
L—— B1354 Hebeloma radicosum b & QB (T 1K)

MG367359 Hebeloma radicosum & || B8k (FE4)
KCB03719 Hebeloma radicosum G |||\ i (F 5 {F)
4’ KC803720 Hebeloma radicosum & ||| &/ i (FE(F)
|KCB03721 Hebeloma radicosum &) || &\ (FE{#)
KC603722 Hebeloma radicosum &% \% /& T (FEF)
KC603718 Hebeloma radicosum 0 |1 [/ Hi i (FZE{$)

MG367360 Hebeloma radicosum = || 854 (F =)
B1358 Hebeloma redicosum i & B REH h (B4R

FEAL - & 7 7 B HEIET I 61T 2 AV ETERTE KT 33

BAE

H. radicosum

B 7. IEFNEICEE S UA 72 BE O LSU O RFE. B ARFEEAROHIEE SN2
T, B OFEEAY EEHICEN T vy 2NIR L. B OB SR NED T — R A T >

Sl %A

WZaF I ThLIERRALMNE ST,

DT RIGERAT

HAARPEF W2 ) AXH rhegieU h 7% 4
27 B O TS SEIR O HE Bl 51 & F VTl
FNEIZ X 2 R 21T o T 5. 616 Yo
R BAERR S AU D ITS FEIR O3 BLS D 5
53TV A MIERRHY ., 5 I3&EIR
BB 2567 L AHRERTH -7,
PAUP* ver. 4.0010 % iV 7= S fif0iEIc L D
fEHTCIE, 1,000 27 v T o570 % 27T HO
Sk AE: S 7= (Cl = 0.8478, Rl = 0.9412,
RC = 0.7980), Z DfEtrofsFR (X 6),
T ) AR T IXBEICEROH S 2 DD%
MREZTERR LTz, 1 DX A AEREANG £
HRMEETHY . b9 —HIZ1F GenBank X
V13T a—F T KEEED T ) AX X
DOYEFERAINE ENT-(X6), Fi=. &L
THITAAG DT HEAERIS L, 13— & FR
EDBITTRTHAPEST T ) AXZ 7 DR

BECE E4, £ ORRFMEIREKNED 7 —
FANTw 7EIZE D TR SRR E 72 (BS =
99; 4 6),

o\, FRICEARET W ) AXH r &
GLeU B 7 WX B O LSU O RS
% PO TRERFIIEIC X 5 BT 24T > 1256
HL 913 A R DAER S LD LSU D
DEHND DB 14 A NMIERRH Y, £
DITRERIEIC B D RFFE L, FRRE
HTdH - 7=, PAUP* ver. 4.0010 % 7= %
HIFIEIC X DT ClE, 982 AT v 7 b7
% 6,059 fE D Fkufs A3 H a7z (Cl = 0.7778,
Rl =0.8974, RC = 0.6980) , = DfiFHT DL,
AARFEF ) AXH I JERRE 72 LT
(K7, T, AFEIZ I Bzl osnT-
HEHRESNX, FIAREEIRE BICHAET T
T AXZ T DFRFRENICT X TEENT,
= DRFRED BRI IR I NED T — b A
k7w ZEIZ X0 R < SCFFE 7= (BS = 96)
D, RN TOBBRIRERNZED b
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B1353 Hebeloma radicosum I & B 78¥ i (T 52 (%)
KC477650 Hebeloma radicosum & |15/ (FE )
B1352 Hebeloma radicosum I8 & 2L fe8¥h (F5E{5)
KC477651 Hebeloma radicosum 1 ||| B/ 4/ (FE{E)
KC477652 Hebeloma radicosum B |||/ #im (F =)
B1368 Hebeloma radicosum 4 1|\ (732 1%)
B1354 Hebeloma radicosum I 5 12 78§ (7 52 {%)
B1357 Hebeloma radicosum Ui 8 2 ¥ (#4R)
B1367 Hebeloma radicosum £ 1| %/ (7R )
B1355 Hebeloma radicosum i 5 18 78 (&#4R)
B1359 Hebeloma radicosum I 5 18 7R 8§ (G 1R)
MG367352 Hebeloma radicosum & |11 R Bl (FE{$)
KC603717 Hebeloma radicosum #if &+ B 8] (F 2= {4)
MG367351 Hebeloma radicosum & ||| 18 7 U5 ( F 5 {£)
FJ168582 Hebeloma radicosum 58 B AF (TE#)
KC477649 Hebeloma radicosum -5 || |E/ i (FE#F)
KC603716 Hebeloma radicosum &3} 12 /& 11 (FE &)

X 8. FEIFNEICHE S AARET A ) AFKH 7O TS fEEk o EAR A

R w—— B1353 Hebeloma radicosum i & |9 78w (75 {4)
B1354 Hebeloma radicosum I & 12 8§ (T (4)
B1358 Hebeloma radicosum I8 8 2. & (4R

KC603723 Hebeloma radicosum $7i8 2+ BB (T E{#)
KCB03722 Hebeloma radicosum & 578G 1 (F={F)
KC603718 Hebeloma radicosum 51| &k (FE(F)
MG367360 Hebeloma radicosum & LI 2 G I& (F = (F)
MG367359 Hebeloma radicosum & || R FlE (FE#)
KC603719 Hebeloma radicosum &) 1| & /i (FE ()

KC603721 Hebeloma radicosum & |||\ M/ (FZE )
KC603720 Hebeloma radicosum & ||| &\#imd (FE{F)
B1352 Hebeloma radicosum I8 & 12 7RE¥ it (F {5
B1357 Hebeloma radicosum I & 8. 588§ i (H4R)
B1367 Hebeloma radicosum 4 1|8/ ith (FER*)
—
0.2 changes

%

9. %

(=7,

ZFZ T, BARFEFHT ) AXE r OZHMRE
NTOERORREZRFTT 5720, HARRH
W2 VER LTz, SeEifiBIc S < BARET 7
T ) AXX O ITS fEk (X 8) & £ LSU (IX]
9) DIEARRHHI AAEL LGSR, bbbl
B RIS BV T 6 RN T 1-4 LR
EOERNHDLZENRAENE T,
72, ITS fEIE & &% LSU O M T, IR IET
BRAE LT 7320 & AR D> DA 7= IR EEBL A D

HREIC IS AARPEFT A ) AR 2 O LSU O AR R

—HE. FNENSERIC—F L2 (TS fEkg
B1354 & B1357 1 L (VB1355 & B1359, X 8;
£ LSU: B1352 & B1357, [X9),

e, AT L HAREF T ) AXH
TiE. HEET AR IER T % 7 T BlEi ofE o
HEUMZ L RFERZENRET D Z LT
< HRHHEAZZRLIE(X6), ZDZ &N,
HAS, BERCAINFERCIX, &7 7R @ ot
DEVNZ LY FH T ) AXH r OEMITEIR
M7 22 A U 5 TREMEIT e 2 & AR X
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X 10. €7 7 REMOHEMET X 0 RE LIZERICEO b 7 o 7HEE (RED . A Al
IIMATHRE D AR (B1373) . B: sz B IRFAEEH i pE DB R (B1357) .

Niz, 728, BARIZIZASRIREE L REh
HMCHDHIATET T LT AETTLSMC
L6 DTS T REMWNFET D, T DT,
> 7 Z REM OPEIFTZ 31 5 BEAR FE
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BHR DR REEES
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I O FESNIE SN2 -T2 b 0D, Al
VDR C & el 7 U &[RRI AT DS i
R Z TR L T2 ATREMEDSHERI S b,

AR EAT I DT 0 | AR EH T
OMBEEZEIIZERERINS2WE
x| ETEATRE O GIEE B CRE T
TFE Lz, HEBRECHTZ-> T, EHLE
YU R K DS O BN, FEARFEL
K, /MATINIKERE ORABIRIG, 725N
TR F R PR Ar A o 54
K, /R—BIR, B R, A& RIS
TWHAHWEREEE LR, SFERICBWLT
W B AURERZ I U & B EN R
FEHEA I ORI B W& F L
7o THERPF RS B iamAN O F Ak
FHEEIZIE, 7 TREORED SEM B
BIZBSLC W W= EE L=, Db
RSO LV IERLE U L4, Zeds, AT
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Ex situ conservation of Callicarpa longissima, a critically endangered
species (CR) of Japan, recently rediscovered in the Takakuma Mountains,
Kagoshima Prefecture

Toshiaki Shiuchi®* & Katsutoshi Maruno?

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*t-shiuchi@bgtym.org (corresponding author)
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Abstract: Callicarpa longissima (Hemsl.) Merr., a critically endangered plant in Japan,
was rediscovered in the Takakuma Mountains, Kagoshima Prefecture, for the first time
in 70 years. Five plants were confirmed along a rocky stream and a roadside slope in the
vicinity of the Takakuma Mountains. Based on the growing conditions where C. longis-
sima was rediscovered, it is likely that this species is a pioneer plant. The plant seems
to be capable of autogamy as it sets seeds alone. The cultivated plants bore numerous
fruits from winter to spring with asynchronous maturing, but those with too much fruiting
tended to weaken to die. Chromosome numbers were counted to be 2n = 34 for two plants
from the Takakuma Mountains and one plant from Tanegashima Island, confirming the

previous report.

Key Words: asynchronous fruit maturation, autogamy, botanic garden conservation,

chromosome number, pioneer plant, seed set

& 71 7~ A7 Y % Callicarpa longissima
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Fig. 1. Habitat of Callicarpa longissima rediscovered in the Takakuma Mountains (Oct. 21, 2009).

Circles indicate the plants.

EIRN (BUAE DBV o K7 B 7 R 5 AK)
TLM2 FIERESNTAEARE X A 7L LT,
Callicarpa takakumensis Hatus. & L CHrfEqC
LTS, 2%, BIBPTEIZHT S C
longissima (Hemsl.) Merr. & [AlfE & Zx7p L7z
(W15 1986), LnL7Z2id e, AIDFEFLLL
Bt EFRECEHN IR A SN o772
O, #IE(1989) (TmRILM D X I 7~ KT
B I ETEPE DR FERIRRRE S L5
HYHmAEESSHE L, Yamazaki (1993) 1%
HH < NTHXNARICAHET DD
L, BELEBMOEAINZHD L
LTWe, £D XD 2adfr, ALEFIZ 1996 4 2
AN TS O AREF-RTAR) 1D S L) 1T
TR RS E . HIEEZRICE
EEUHA LT ZARFETHD Z EVHII L

Too MEF, WFIC4A-5A, < ORI E
(210 AT RN, FO%o# T H
EROBE & A TR CEEED D LT D,
IR ey IR BR B AR TR R BR B O AR (2003) T &)
BEL L&D Tk, FE TSI 3RS A
THERELTWD, —J, FKIHE(2009) 1%
IR BRI C 2008 45 3 HIC X B
7= T 5 EIRE TR, ED
BORMEICLY, FTEEAMTOERTE
LA 12 IR, 38 ERA RS L7728, FFam
HERATERRILMT IR L SN ho T
(2R 5 2010), D%, FLEFIZ 2008 FFEICE
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Fig. 2. Callicarpa longissima in the Botanic Gardens of Toyama. A, Plants exhibited in the tropical
rain forest house. B, Habit of C. longissima. C, Flowers with stamens that are the same length
as pistils (Aug. 26, 2008). D, Fruits showing asynchronous maturation (Jan. 5, 2017). Scale bars
indicate 1 cm.
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Fig. 3. Somatic metaphase chromosomes of
Callicarpa longissima, 2n = 34. Bar indi-
cates 5 pm.
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Morphology and pollen stainability of the artificial hybrids between
Aster sohayakiensis (Asteraceae) and closely related A. scaber

Toshiaki Shiuchi

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
t-shiuchi@bgtym.org

Abstract: In order to study phylogenetic relationships between Aster sohayakiensis, a
rheophyte, and A. scaber, non-rheophyte, artificial hybridization was carried out using
hand pollination techniques. Only two interspecific hybrids were obtained. The shape and
tissue structure of the basal leaves of the hybrid plants were intermediate to those of their
parents. The pollen stainability of the two hybrids were 10.2% and 0% (no pollen forma-
tion), respectively, whereas those of parental plants were high. Reproductive isolation
mechanisms, though they do not ensure complete, are present in the two species.

Key Words: artificial hybrids, Aster scaber, Aster sohayakiensis, interspecific hybrid, leaf
morphology, pollen stainability, reproductive isolation, rheophyte

RN FXFI7(F v 27X 7 ) Aster
sohayakiensis Koidz. It - & D RE#F 1] 3¢
WO > 7258 FIZAEF L, EITPREE P
F o3P BRI C, 2IdE & 30-60 cm T
HY, 7 ¥v~<F7 A scaber Thunb. /Tt
WHED S IUN, s, RE, XU —,
7 =V DO E OB X7 IZAEF L
RHBEITIINOE CTRWERZF L, FL1
-1.5 micET % (Rl 2017), WifEiZ> 7%
~ % 7 Hi Sect. Teretiachaenium (ZJ& L. [FIfH
WZIEflZ U > e £ A, rugulosus Maxim..,
7 U X7 A rugulosus Maxim. var.
shibukawaensis Kitam. et Murata, X v ~ 3

A A. savatieri Makino, > > ¥ = ¥ 7 A
savatieri Makino var. pygmaeus Makino, =&
/X7 A. komonoensis Makino 73 £ TV
% (E & 2017), % 7=. Konta & Matsumoto
(2006) 13> 7 ¥~ X7 O L L CHfEfFE
A5 D~ T ¥~ X7 A scaber
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T Y~ X7 EINICIT SRR N EE L,
Kitamura (1937) iZ, 7 Xy F v <X 7
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X7 v ruXsohMlEEE T2
NOMWFEOHRMREEZ 2 o b &G L
72. & D%k, Saito & Kokubugata (2004) i3,
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Table 1. Individual data for the plants of Aster sohayakiensis, A. scaber, and their hybrids.

Taxon Source

Cultivated in the Botanic Gardens of Toyama

Individuals number

Asteraahayaiientls (Originated from Wakayama Pref.) HO:~HO6
A. scaber Kamegaoka, Minami-satsuma City, Kagoshima Pref. SI-1~SI-5
F,-hybrid (A. sohavakiensis $ x A. scaber ) HY-1, HY-2

B

Fig. 1. Plant habit (A) and the basal leaves (B) of Aster sohayakiensis (left), A. scaber (right), and

their artificial hybrid (center). Bar indicates 3 cm.
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SRR IR 1L R PR AR [l DA [ 5 TR
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Fig. 2. Leaf length and leaf width of Aster sohayakiensis, A. scaber, and their artifi-

cial hybrids.
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Fig. 3. Hand-cross section of basal leaves. Aster sohayakiensis (A), A. scaber (C), and their artificial
hybrid (B). EC, Epidermal cell layer; PT, Palisade tissue; CG, Cell gap. Scale bar indicates 100

pm.
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Table 3. Pollen stainabilities of Aster sohayakiensis, A. scaber, and

their artificial hybrids.

Taxon

Pollen stainability
(mean £s.d.) (%)

Aster sohayakiensis
A. scaber

F,-hybrids
HY-I

HY-2

794 £15.2

86.7 £ 14.0

10.2

* no pollen grains.
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Pollen fertility and leaf epidermal microstructure of Semiarundinaria
yashadake (Poaceae: Bambusoideae), a putative hybrid species

Kazuomi Takahashi
Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
takahasi@bgtym.org

Abstract: The pollen fertility of Semiarundinaria yashadake, a putative hybrid species
between Phyllostachys bambusoides and a species of Pleioblastus sect. Nezasa, was
examined. In addition, abaxial leaf epidermal microstructure of the species was observed
using a scanning electron microscope and compared with those of hypothesized parents.
Pollen grains from mature anthers were stained with lactophenol-cotton blue solution and
pollen fertility was estimated as the percentage of stained, normal-shaped pollen grains
per more than 1000 grains. Pollen fertility of S. yashadake was estimated to be 40-54%.
The leaf epidermal microstructure of the parental species differed clearly in density of
prickle hairs and morphology of papillae, whereas S. yashadake was intermediate in those
characteristics.

Key Words: hybrid species, leaf epidermal microstructure, papillae, pollen fertility,

Semiarundinaria
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HAIZ 10 Fl (2 1962) 3 5\ ML 5 Fl (A
1978, 1996, /IMbk 2017) A E1 B D A3, A
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A 1978, 1996), ¥ ¥+ ¥ /7 S. yashadake
(Makino) Makino lZZDJgn—FE<T, > U b
Z &7 S, fastuosa (Mitford) Makino ex Nakai
(LD S B O FLE I DREENEAE L,
WL OIENLCRIENZ & 2R ENER D (K
1978, 1996), Triplett (2008) |34y 7~ —%—
Z A o TR AR & S B O MR EEA L O AT )
O, YIX X T OHE L 2o - ReEn &
LFEL LT, ~ ¥ JED~ 4/ Phyllostachys
bambusoides Sieboldt et Zucc. &, * % 7 J&
S5 Pleioblastus sect. Nezasa Koizumi @
ffi (=2 > =7 %/ P. kongosanensis Makino 72
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Table 1. Voucher specimens and pollen fertilities.

Pollen
Species / Voucher specimens fertility (%)

Semiarundinaria yashadake (Makino) Makino
Toyama Pref., Kamiichi-machi, Oiwa, alt. 190 m, Nov. 20, 2014, K. Takahashi 141120 54.4
Toyama Pref., Toyama-shi, Kureha Hills, alt. 135 m, Jun. 20, 2014, K. Takahashi 1406 -
Toyama Pref., Takaoka-shi, Shiroyama, alt. 246 m, Apr. 24, 2016, K. Takahashi 16042 40.3

Phyllostachys bambusoides Siebold et Zucc. 'Castilloni'
Botanic gardens of Toyama (cult.), Jul. 15, 2004, K. Takahashi 040715-3 -

Pleioblastus chino (Franch. et Sav.) Makino var. viridis (Makino) Sad.Suzuki
f. pumilis (Mitf.) Sad.Suzuki
Toyama Pref., Toyama-shi, Kureha Hills, alt. 75 m, K. Takahashil 10906-7 =

Fig. 1. Specimens of Semiarundinaria yashadake collected in Toyama Prefecture. A: Flowering
culm (K.Takahashi 160424-1). B: Current-year culm (K.Takahashi 140620-1).

EEHIF TG, CKHfth 1983) (2 X @l i, FE) AT oD pE A3

Yo X3 AbiRE 2 bR < BARSETIA L FIFHNTWDN, 2 BREICHEND
B SR 1978, 1996) . AR HEMLT O Db DOORMERE SH, FILTTAP EREOM
HAYHANZ 2\ (283 1962) , [& 1LRAEEE] %9 A b CKH 1994) 12137 & % & 7 1348k
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B TH D &\ D G ERRFET 5 T2 DI
FeVEZG~T=, F£7o. WBREHEE D2 Y%
a5 720ic, EORIREE 2 il L7z,

MM EFE

AEmFeMEOFRAIZIX, & LR B AE
B L OE M LEEDY >+ Zr OBIEFED
FEA (Table 1, Fig. 1A) & W o, FEARDBRK
RLIELED, ATA4 RT TR ETHRL
TR EINS, a2y b TN—F 7 h7x
J = VISR CYeta LTz, 1000 BZLh By
PSR, BIRBYE - TERIROTE) & Fabt:
VAN SR Realts N By i

EOREMEOBIZIZIX, BILHAEN T
BEFEDY > v &7 O YHEADFEOEA (Table
1, Fig. 1B) Z v 7z, #HEEMH & D ik o
eI~ B LRV EHIZOWTHE
BrAToTz, ¥ Z IO TL, ARITE
LR A TR STV D F o A A
7 2 Phyllostachys bambusoides ‘Castilloni’
(FROHM BN HEA TREDRRN H D | FEHIZ
AR D FNOBEDS A 2 [ 3500 F) 2 iz, &
oo AP VEICOWTIEN EEED A X L
= 3 Pleioblastus chino var. viridis f. pumilis
(Mitford) Sad.Suzuki (= ¥V OHEIIZEEN
AWM, IXxZ b)) AL,
PLUEEANG . RO, F1ih & Nl
T (RBRTICIEDS B L Tz & NN
725 TV O3ERF) O A#)5 mm X 5 mm

EfE - Yoy X ofekietE & SO K 55

Fig. 2. Pollen grains of Semiarundinaria yasha-
dake (K. Takahashi 160424-1) stained with
lactophenol-cotton blue solution. Scale bar =
100 pm.

DRE T IY | HHEEOBIZR 2255
295 721Z Davila & Clark (1990) (2 L7=
Do THR VLR THEERIGE TV, K
DU v 7 ARz Ulz, T (dhm) 121 4

> =1—4— (JEOL JFC-1100E) T4:% %] 0.02
um DESZa—F ¢ 7 L, EEE M

#% (JEOL JSM-T20) CHHIEE A BIE LT,

fBREER

Yo X ORI, Afek B aYe
F D OENE DORTERDBINODIRE DDA
AL(Fig. 2), Rtk d 5 &l S 7= fER I
4 ~5FIRETH-7-(Table 1), EAFE T
B A foh o 7 BES T R ORI S DB
T, 7'V v u~7 prickle hair & FEEH
DA E Mo T BIRBEOBEE & KAL
JED D FLEAZEEL papilla /84— AZHBN T,
Yo X IIHEE mBLO IR R E R LT
(Fig. 3), T 72 b, 7V v ~7 (pr) I
X2 AATF 7 TEE T L (Fig. 3A) .
WA Z L= AT ER < 3 (Fig. 3C) . Fv
H IR BE TR L 7= (Fig. 3E). &
FUED DR DOREZ 5 & | F v
AA T 7 TIIHRROFLIAZEE DL ALOBH 135
ZE eIl E W (Fig. 3B), —FH, AF L3I v
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Fig. 3. Abaxial foliar epidermal microstructure. A & B: Phyllostachys bambusoides ‘Castilloni’
(K.Takahashi 040715-3). C & D: Semiarundinaria yashadake (K.Takahashi 140620-1). E & F:
Pleioblastus chino var. viridis f. pumilis (K.Takahashi 110906-7). B, D & F: Close-up of stomata
(arrowheads show examples). pr: Prickel hair. Scale bar = 100 um for A, C & E, and 10 pum for B,
D&F.

TIFHIAERITEL SR IZ L AL EDRY TR E R L CWD, —J5, 23HEH
23 (Fig. 3F) . Y v &7 ClIR O EHZE L 7p o T PR OV T, AFLP 7 —# |
INAFERIZRFLE B > T\ 7= (Fig. 3D), LD, ZOBICITR e > T3S R D

TV v ZHTREOIEHRMECE L TIE, FAEDERHY, BT T e 74 7ix~
U b T HTICHRRAEM DA HID & K47 X A %/ Pleioblastus simonii (Carriére)
IWMENDH Y (B 2002), ZoEAMEREE  Nakail (AX7HED)ICHKL, Yo v ¥, Y
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Changes in the species composition in “specific plant communities’
in the Tateyama Mountains, Toyama Prefecture, in the last 40 years

Megumi Yoshida™, Kazuomi Takahashi & Toshiyuki Yamashita

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*yoshida@bgtym.org (corresponding author)

Abstract: Species composition was phytosociologically investigated in five “specific
plant communities” in the Tateyama Mountains region, Toyama Prefecture. These plant
communities were selected as representatives and have been surveyed phytosociologically
every ten years since 1978. The results obtained in this survey were compared with those
of the 2007 surveys using Sgrensen’s similarity index (QS). The QS values of the Fagus
crenata community in “Bunazaka” (0.554) and Abies mariesii community in “Mimatsu”
(0.588) were relatively low because of a decreasing number of tree-layer species and an
increasing number of subtree and shrub-layer species. In the Pinus pumila community in
“Mikurigaike,” the number of species in the herb layer increased because of the formation
of gaps in the Pinus forest.

Key Words: plant community, similarity index, species composition, vegetational change,
Tateyama, Toyama Prefecture
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o HZZE, LFORICEY QS #H LT
1T-o7=,
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a, b IXE—EEIC BT D EREEDETNE
NOFEH, ¢ 13z oHmfEEk
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1. EXFORXEE

S D KA E O SR TE T IR o T2 A
T, RREOT VI AX(FT ¥~ AX)
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radicans Nakai D TH 5, 1978 4F (55 2 [n])
1986 4= (%% 3 [al), 1997 #4 (% 5[0l ), 2007
L, SEIOEATFERRER 2 IR LT, &
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L 2 T T AKX O LT 2007 4
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ficR LBHEA K E < Ro Tz, imARET
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B, EOEEEIT+ LB L, mARE TH3E
L7277 AXN0.3B3DXy v %I X
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DOEEEEIL2 Lol BRBTIETF~H
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DI DB D 53T L 72 B EEN 3D
2L L, TV UAFET AL Do
7me F 7oA A 37 1 ¥ Lindera umbellata

No. 23
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AL 2007 LAk Ch o T, Bzl T
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77 =7 Acer japonicum Thunb., 27 <A # 4"
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2. THROITFE#%
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ex Planch., U = 7 77 Clethra barbinervis
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Siebold et Zucc., # U Z )L I Pterocarya
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BT 12N LTz, AR Clds 2% 18
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£ 3. TTROT I REE ORI OZA L.

Hall sl
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i N5W N5W N5W
g 27°

AR & (m) 3~25 ~32 5~18
AR W (%) 95 80 50
figARE @ (m) 3~5
fimm AR Rk (%) 60
AR @& (m) 0.8~3 0.8~3 0.8~3
AR Wit (%) 40 40 60
wAN @& (m) ~0.8 ~0.8 ~0.8
SUACK i (%) 80 70 30

2017.9.19
e |].|‘-H] 4 réi*rﬁ
1103
2020
N5SW
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% 4
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T
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41, VRPE 7 R OMIEREE A KIZB 0 D AL O ZE b,

T3kl Fishl
WAEAER A 1986.9.9 1997.9.4 2007.9.5 2017.9.11
GaEEa KHENEE DB KEUTF LR (LR - & H - &S
15 (m) 1980 1930 1880 1880
AR TR (mxm) 1%1 1x1 1%1 1x1
g T TEHLHh Pl T i
BN HE(m) ~0.2 ~0.2 ~0.3 ~0.4
SAE R (%) 30 30 30 25
W 4 D-S D-S DS DS
=W N T
T vRA LA * 3.4 3-3 3-3 3-3

#R007HEETITE AR LA Ltk GRIFNE)

£ 4-2. WRPE 7 JROMBEREL B X\ B1T D FEH A O 21l

20 &53[H] &55[A]
A A 1975.8.29 1986.9.9 1997.9.4 2007.9.5 20179.11
CoEoE KH KHE-EE DR KEH- LT LF-&H LR - &5 -
B (m) 1960 1980 1930 1880 1880
M 5 i A (mx<m) 0.3x%1 1x0.6 1%0.6 1%0.6 1%0.6
{4 SEEH i St it SE1H Hfs S EH Hit S EH it
AR &E(m) 0.15~ 0.1~ 0.1~0.2 ~0.2 ~0.3
FARE AR (%) 80 100 90 80 100
27 FE (m) ~0.15 ~0.1 ~0.1
R R (%) 20 50 15 20 20
i 4 D-S D-S D-S D-S D-S
FUA RS
Y wARINTEY 3-4 5+5 4-4 4-4 4-4
FytL oy 12 3-3 3-3 3:3 2-2
i - 1-1 1+2 1-1 1-1
AT rarT - - 1-1 1-1 —
BT¥=U Ry + + ES -+ +
Frin~< + + + +
YFHT RN +2 2:3 +
AT HHI + + +
FHR T LEy -
Fragh +
052 + -+
IV wRF I A* +
AT A Fary +
auay Ayt +
=V
RIS 2-3 2:3 2:3 2:2 3-3
X FIXTH 2:3
247sp. +

#007HEETIEEARZ LA L3l (R )

2 FT7—MIEENTW D, vavys
T RFRA TAF a TOEEENENST- D
DEEDbND, AROMEMRKTITII
AX AT e OEEEN3 EHUHEML,

Yauvva v AZEHEE, IvvU LT
=1 v/ Sanguisorba longifolia Bertol., 1 U
FavoEEES 1L LETLTN:, EUk
AT OSN3 SR LT,
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# 4-3. YRFE» R OUEEE C X231 2 FE R D2 1L.

252[A] 3E gsE]
a2 AR H H 1975.8.29 1986.9.9 1997.9.4 2007.9.5 2017.9.11
A K H KE DR PR KHEUT WF-HFH  WF-HH- &
& (m) 1960 1980 1930 1880 1880
B 22 1 £ (m>m) 0.4x1 0.6%1 1%0.4 11 130.4
futfs A 4 My L M DTSRG
RAR @& (m) ~0.4 ~0.2 ~0.1 ~0.4 ~0.3
FARRE AR (%) 90 80 80 80 90
af g & 1:;"5(!11)
SR R (%) 60 40 30
i 4 D-S D-S D-S D-S D-S
HLASE
AR FES 1:2 344 3-3 1+2 3.3
IvILEay 1:2 1+1 242 242 +-
e ¥ 3-4 - 1+1 3-3
AT a7 + 11 I 1]
Fo T~ 1+1 1+1 1-1
AT AFa7 + + 3+3 1-1
YFHITXAY - 23 f
EyTh 2.2 3-3 3-3
YA A* + + +
HTYLRY ++2 + %
0B AN 242
Fr oy dy -
ayay Ay 4+4
F = +
AT I -4
=47
D EIAT N 4+4 3-3 3+3
XHFIXT N 1+1
=147sp. +
*00THEETITE AR LA Lk GRIEE)

D K o 7 T, 1997 FEOFER T
IXIv~A X/ Fe s X AvnELL
T3, 2007 FORETIIA VA Fa v
L avTya RS F U< Sieversia
pentapetala (L.) Greene 73\ ME 5T 5
iz, CRXERBRIZA R OFR A EI% 1997
LR 2X03m? L L7278, 2007 4E1 1
X 1m? CRHEL TR, MfFOB»HEL
i@%@bt TN G iz & b

AENE 1997 4F & FERIC, O P~ A
R/Aftﬁﬁ@EESTEEMR?ﬁ?\
EURBCVIATNELEE2 RO, va Y
AR FU AT Lo T,

4. EWROAA LS EVEE

SELOD 2000 m AFUT S R LB EERS AR Y
DOREREAE T D A4 A4 7 £ Abies mariesii
Mast. 234H LT\ 5, AFAAHIENT LA E
B ORREHL O A A>T v D434 _ERRIER
[ALE LT D, AFEOZFFIM A 52T 5 EfE
WMTHDHIZD, TFHTTEY DB E 2o T
VN5, 1986 4F (5 3 (1), 1997 4 (25 5 1a]) |
2007 - L A el ORI AR R A RS IR L
7

1986 47> & 2007 4 & TIZ @A S8 O
RRKE P L, 2007 I i@ﬁ@@ﬁ
T IV OEEENMET L, Hilzicy
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< 4-4. JRBE 7 RO HIEREK D K3 1T 2 FEREFA R D2 .
#2[m] FERIGE] EE

WA B 1975.8.28 1986.9.9 1997.9.4 2007.9.5 2017.9.11
AL KM KHE-/DE AR KE- 0T WF-F\E LTS miE
B (m) 1960 1980 1930 1880 1880
A8 A Fi FE (mxm) 0.5%1 120.6 2%0.3 1x] 2x0.3
feifl LA A S A JELE b
FASRE & (m) ~0.4 0.1~ ~0.3 ~0.4 ~0.3
AT REBEER (%) 90 100 100 80 95
247G @mE(m)

=7 kE AR (%) 60 5

fii 4 D-S D-S D-S D-S DS
(W N

F o N~ 1+2 + 2:2 2:2

AT AFary 23 + + 3-3 (+)
AT an7 + + 1-1 +
LAy ag Ay 34 = 44

Y~ ARI TS 5:5 5:4 ++2 5-5
X~ H¥ i 3-3 + 2:2
IATHHI 1-2 +

I¥~ULEay t-2 172 N
asAF AT YU R + +

EyE Al -1 1-2 + 2:2
YFHOAAG 1-2 +
082N .2

oot +-2

VirteS Ve -

27 g

DEIAT 444 + 1+1
XS FIXAY 1-1

=1/7sp. -

71 > 23 Betula ermanii Cham. 23{= A L T\
=, AEIXEDICAA T T YRR LT
O, BEEENLICHEAD L, X7 OE
L2 Lo TEERENYER L, H&
KJIE1E 2007 4RI SN @E o Te T T~
K Sorbus commixta Hedl., < %% =5 Acer
tschonoskii Maxim. 23 L 5072 < 72 0 | gl
FHLT Lz, 2007 4F & [FERIC mASE DOfE
BERDIE TIZPERMEARE TIETF o~ I 0ME
HEES CEAEL T, BEAETIEY < Y
7. A U717 X Schizocodon soldanelloides
Siebold et Zucc. var. soldanelloides @ & &5
EREIML, AV F U, A4 X
Vaccinium smallii A.Gray var. smallii, =31
74 V77 Veratrum stamineum Maxim. 7 &3

BB L, BTSRRI 17 L
H, 26 Fl & RIRICHEIN L T,

5. 2H)HBDNATVESE
FERII LI EO I 7 ) s,
7 2400 m AFUTICALE L CR Y, A&l
Va5 Bk < ZREIEIUT K o Tz &
72 %, 1986 4 (2 3 [F1), 1997 4 (5 5[R)
2007 4, ARl OREAFIAARE R A K6 1R LT,
IKAJE CiX -~ <Y Pinus pumila (Pall.)
Regel 3 —MIZJAAY Y |, 85 L TW5 DT
EOREELEDO o T2, 2007 HFiI A
<Y OBER2m EENo TR, AlElid=
K7 —FHNOKEEIXL4m EETLTWE
2o A RZ7— FRAOREBEIR N TIEANA ~



December 2017 HHf ST O REERE TS

F 5. IO A VT B VBRI DB DAL,

R BE]
WA H 1986.9.8 1997.8.27 2007.9.5 2017.9.11
e KA BEE-REIT  UFEE 0

P (m)

AR A (mxm)
HfiL.

faif

FARR i (m)
WAARRE R (%)
AR #5E(m)

HEA AR R #E A (%)

(ARG (m)
(AR i (%)
KA #E (m)

2000

20%20
N4SW

30°

T~10

50
3~7
10

0.8~3

90

~0.8

20

2000
20%20
NAOW
24°
8§~12
30

2105
15%15
N2OW
28°
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30
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40
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90
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6. X7 U THONA =Y BRIKICIS T D RS O 2L

w53[m] H550m]
aAAEH B 1986.9.8 1997.8.27 2007.9.11 2017.8.3
ik KE-NEE KB LT WWF-&F 5 W &
255 (m) 2380 2450 2421 2421
AR AL i FE (mxm) 510 5%10 5%10 5%10
F N8OW N8OW NI10E NI10E
{4 12° 13° 5° 5¢
AR &&(m) 0.6~1.5 0.4~1.8 ~2 ~1.4
B HigEE (%) 100 95 100 100
AR &S (m) ~0.6 ~0.4 ~0.3 ~0.6
S R (%) 50 70 20 50
fii 4 D-S D-S D-S D-S
(A g
ALY 5+5 5+5 55 545
BRIV R X 1-1
A
IV ARG 2.2 3+3 2.2 2-1
BRIV~ A + 1:2 12 1-2
aATHHI 1+1 +-.2 - -+
YR 4.2 2:2 +.2 +
Layat AN 1+1 1+2 + 1+1
IYITH/RYTY 1-1 +52 + =
eSS HYY A ++2 ++2 +-2 1-2
NP RTTY 1] +
Tagay s + +
NI AT 4.2 +
Eass Ja AR AR 2:2
Hragz. + +
F¥=lU Ry + ot
LGRS +
YUy ¢
T~vtkrFay +
rirai=C 5ol -+
EAL T4 + +
Py 1+1 +
TGh ) 1-1 +
Y= hs AT +.2
IRHTT + +
T BT F +
2 AAAK 1-1
nAwY +
EARN -+

YORENELL LImIELTEBY, 2R
F—FOEHIE 725 TNHEELEMITE
DEIINATY TRATLEIIFETH-
7o 1986 A CTRONEAR Y RIY
~ %A Juniperus communis L. var. hondoensis
(Satake) Satake ex Sugim. |%, 1997 4%, 2007
L ARICA R B IRAE I TS, 5

AKETRONT, BAJEOHERITT0%
L. 2007 AR LD RIBIZEEIL Tz, 2
377 L > Coptis trifolia (L.) Salisb., 75>
RIY~vRXADOEHEITA X2, 1EED
RN oTN, auvavARy, el
# U ¥ A Calamagrostis longiseta Hack. ™
TS EE SN U7, & 72 1986 4= LARE L &
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K1 7 VMO, <V FHIZBIT 2V 7 3 BT — ~ ORI

i X EXLY 1 2 3 4 5 6 7 8 9 10
MAEEA B 201783 201783 2017.83 2017.83 201783 201783 201783 201783 2017.83 2017.83 201783
il iy i T O - A I - A - A O R - A - RS - R R - R T - A O -
G (m) 2416 2416 2416 2416 2416 2416 2416 2416 2416 2416 2416
TR i B (mm) 105 1x1 1=1 1%1 1%1 1%1 11 1%1 1x1 1=1 11
GIES) SfEm  EdE ase Bdm e BME BHn Sde BRE EMe ade
AR #52(em) 140 120 10 110 89 70 100 125 142 140 135
ARG Hiida (%) 100 100 100 60 20 10 30 100 100 70 100
EARE 2 (em) 56 40 20 50 50 46 49 50 30 43 19
EUARR R (%) 70 80 60 80 80 80 70 70 80 70 40
[E) D-S D-S D-S D-S D-s D-5 D-S D-S DS D-S D-S
(B A
A=Y 55 55 545 44 2.2 141 3+3 545 545 44 545
EUA
PG SR e 4 1+2 1-1 33 33 14
e 2R 1-2 + + + 1-1 1-1 242 2:2 -
SARRK 141 1+1 11 + 1+1 2-2 11
WAL 2.1 2-2 1-1 + + + + 1-1 3.3 2.2 1-1
awifan Ay 11 + 1-1 + + + +
anyrRy + + + +
IV THR /XY + + + +
Moty F + + 1+1 +
IFEE + + + + +
AT HH 3 +
i) g ) + + +
e + +
EALF S + +
IFHTT + +
ATy + +
L AR !
14
12 -+
10 T T T T T
s
£ N
— 8 n
n]m WL T Ldabiadivedas . A T
MK . . ..... . -
6
a4 4 - - L
2
0

X 3. X7 HMONA Y FERICBIT DA =Y OFEMER CEY & ok - feME) .
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#£8. I 7 VMDY a v a v ATRERICT D EIEMROZE.
5530m] &50a]

AHATEH H 1986.9.8 1997.8.27 2007.9.11 2017.8.3
ik KHE N DE-RKE- LT [LF-FHH - i
B (m) 2380 2450 2420 2420
i A% i (mxm) 2x2 2x2 2x2 2x2
i NSOW NSOW NI0E NI10E
e 12° ol 5° 5°
AR fE(m) ~0.4 ~0.3 ~0.3 ~0.3
AR R (%) 100 95 95 90
a7k EE(m)

a4 FEER (%) 10 10
4 D-S D-S D-S D-S
W N

NI AT 1+1 3.3 2-2 1-1
Tauay Al 3.4 3.3 1-1 2-2
A ) H Y A 3-4 3.3 - 2-9
Fo TN~ 22 1+2 2-2 +-
¥ TTH /XYL VY 1-1 +-2 1-1 +
anyRy +-2

G R + 4
Fr=l R + +

Sia i) M Ny + + +
H i 3.3

arEE + .2 +
2 AR AN +-9 2:2
aATHHI 1-1 -2 +
EaN ST ARAT +

2SI AVY +

Y h T IHAT

TR +

Laya s - + +
IV FyLs + -2 - +-
B FARA T + +
NIRRT + +
v ded) Vg v s +
RS IFVFRY o
=247

N A 1+1 +
X INTATEA + +
AX T rsp. +
=17 sp. -

MNigdn-o 120> =7 2 Empetrum nigrum
L. var. japonicum K. Koch, =¥~V » Kv¥
Gentiana makinoi Kusn. 23FFHIEL L, =2 2 X
A Avenella flexuosa (L.) Drejer 23 &5 1
THIO THEL LT,
AENZZOa R7— hOFHHETL X 1 m?
DY TaRT—hr&eh, Kx THAEMRE

HATo Tz, TOMEERTITRT, BASE
TEH7a 7= 4nH6 THAA YYD
BEENLPG3 LK), ZDOF v v
T EREDOR Y FIY 2 A8 EDTH
Too ZNHOHT a BT — NI L T
BO, 5 AIYA I¥~=TX /%]
> 7 Solidago virgaurea L. subsp. leiocarpa
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# 9. KHFFEMMBLIEIZRIT D 2007 4 &
2017 FEOREAE SR .

B QS
LA 0.603
7K 0.554
FREE# A 1.000
YRBE 7 JRB 0.737
FEZ JRC 0.526
YRBE 4 D 0.500
E R 0.588
e 0.786

(Benth.) Hultén, > 2w o U E LT,
ZOMOY 7 3 K7 — F T, BAREIZIE
A=INEAL, Ry IV~ X366
RO, DTNCR LN DHTH ST, H
KETIEI VAT L OESENELS, =
AAAENBEELINL 2L £ R>TW
77

A RT7— MICEFTTHEEONA Y
10 A 1987 £/ 5 2016 4E £ TOEME R
DIYHE, RKRE, F/MEEZK 3 IR LTz,
HELIEANAA =Y DY 22— ME 22 EAENS
MFELETHY | FFHHEEOTIIT7.2cm T,
FEAEDETE MDD 8 cm DOE DT
boTlold, KA & F/IMED #21E 1987 4£D
3em B 2000ED 8 em LIEH DE DX
Molz, 2011 D HMEEIZ 99 em & 7
77 ETREREL W, N Y a— D
M EEITIZF ORMEOKIR & IEOFENH 5
ZENm5N TV A (Wada et al. 2005), 7
AL ADOBRHNTH HE LB T D
30 FfHD 8 H ORI A 5 & 30 4R fH
DFH)1% 18.6°C TH D DITHE L, 2010 1%
19.3°C £ 0.7 Em < 72 o TU e, 1 2450

M 7O RRERI I 75

m OIS H HZEOLIRINE (L TOH|
TEE & [AREOH M &2 <3 & 3huE, 2011 47
DA =Y O EREOBRINIL, 2010 4E0E
ROFEIELDbDEEZ LN,

5-2. THYHMDI 3T aoRTHE
NAZYREBET D a Y a v RS
WEP 13 1986 4F (55 3 [nl) . 1997 4= (F 5 111)
2007 & AR SN TR Y, R BITHIFE
s Lo, HORJE OREERIZ K & 7o 28 K3
Mmole, BEHNYONA Y REEEHEO T =
7Y a VAT CIXEEA VA Fa vk
PO, ZOMEMTIL1986 LV AU A
FavIIHBE L TE LT, SRbiERIN
7o Tz, 2007 LR LTI oA F
7 Anemone narcissiflora L. subsp. nipponica
(Tamura) Kadota & F > 7' /L~ O 5 MK
TLER, YawvvavRy7, 7580
YAOEEESHEI L, 25 [=1(1997 42) D
FEAARRIZIT < 72 o TUNe, 2007 426 5
B3 THholH L ay T RN L, a xR
AXOEEEN2 LML T\, 278
G-~ =2/ Cladonia rangiferina (L.) Weber
ex FH.Wigg., ¥ %/ 3= A 7 Z A Cetraria
laevigata Rass. DH#IFHE & = T FANH B,
HHERE S 21 ff & RBEIZHEIN LTz,

LRSS D BRI-BE 10 FRDEEDZEL

- 11T (2008) 1%, &R EREDEEE D
2007 4F- % ToithZs 30 4ER OREASERUE 2 5
H LU, 304EMoMAEDEEELE LIz, #
H L7 9 HLE D O BEEREDIED MK~ T2
FLOEO AR Tl 1978 4E0 5 1986 4
FTOERNIEFITRE . 2AIROHELRE
MEFL, £737 VB, ~ VBT
1%, AEKB O A <Y OIFRS S FEIC L - T
EAREORY)OAT BAE ST, EEFENZ
L L7=GEH « 11T 2008), % 7=HELEUREN
HHHIR & IMETH - 1= 7 RO 7 FREES
EMOF AT T EVREETIE. WL E
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KEDTF, AT IRED L, 2%
DO FEMWHAEDELEZTARDLENSHDH L%
fEf L7 (& - (LT 2008)
PLED#EY , 2007 4 F TOMEAEDEIZ
DWTIXFH - (LF(2008) TRt L TW A 7=
B, A ElE 2007 FE 5 2017 FF £ TOEE
10 FEM O ADELIZ OV TR %, #9
(R ERREIE B ) a2 10 R O
AR 2R Lo, WRRE 2 IR C BETE )Y 0.526.,
D HE%23 0.500 & E2MEVDY, ZAUEATR L
72 & 912 2007 FOFFHEMEI B2 > T
ZEDFEL TV D,
KDL T Y~ AXHHETIE, 2010
R OBELERENE 0.603 & R0REL 2o 7,
BERERINC A5 & | Him AT OFELURE 0.462
LIRVMEAR R LT, 2L, ARIOFEE T
AAIREAEPRAFOR ETEFLTND D
LR S, HEERE OREMEIN L2 7
WThHDH, Flo, HARBOBLUREIL 0.590
T, ZAVIEREERDS 24 FE D 37 FEA~HEAN L
7L B,
SEILOFEE 1000 m A5 1200 m fAFUTIZ X
RELIEZTTHRBIENR->TEY, 7FHHDOT
TRV T, FREHE 3 ERF O 1986 4
25 1997 EE TILRAE DO 7 T OB HEE -
BEEIX5 -5 Thoto, LLANRDL, 2D
FERIIA~T I —7 ONMNAHLET S 7=
B, YRR ARTE BRI K D KW O 5
BH T T OB IR L, X 5122004
FEORBUZ L > TREARDMEN, 2 KT— |
WIZBUFT 57 FORERILIEDIHR L 725
7=. HilE(2007 ) OFERFL V. EARED
TTOEEEIX3 LR EOXy v IZy
T I AW TR\ TF T H 2T 72 ENRHEA
JEEER LT\, AT E SICHEAR-O
FEES 12 fEICETHEML, FF/ %, v
T RO EDEEENREL LY, FRERE
THEEHIAE DR B U CHRESS 42 FlIHY
MU 7GR, 2 10 AR OFPFREIS 0.554
LR T o2 (39),

No. 23

Z OREEEILTlIE, ANBHIRELZ L D7
XU & U REEARDEE N OB IEE
Lol e b BIRBMAFIERTIC LY
SEI T SRR AR R FE L LT 1996 D
BitpE 7 i 2k L. mMARDAERRENT
DILTWD (& IR & > & — 2000,
2001), 1996 £E7>5 2000 4EI(Z 7> F CTHIE R
WD 5 BT 193 fER 2B S v, BIfE %
TEBHREMTHhITEY, 20134EFTO
AEAFHRIT 88% & m <. FHIRE T 3 maT<
LRV EFHCAET LT D (8 LR Ak
WA o2 —ZRRIFS0ET 2014), Z D7
TR, AR T T EEOE R LT DT
W I~ A Y ARRMERFE A Y Ao
THZHNTEY, REICHER A NE 5
ZFHZ ENTE =0, IERICAFT L TWD
5 EEOND HE LIZREN THILE AR,
AR, EABE L7 FITHB LTV DA,
INHOTFTRE%, RABICE CHRETE
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