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Karyomorphological studies of six species of Lachenalia (Asparagaceae)*

Shuichi Hamatani” and Norikazu Tagashira?
I FVTRE (FVA7 VR 6 BITBIT ABIEEENITIR

Eas— Y - HEERRA
Summary

Chromosome studies in six species of Lachenalia were made. The chromosome numbers of 2n=14, 18 or 28
were counted. Chromosome number of L. angelica (2n=14) was reported here for the first time, and of L.
attenuata (2n=18) and L. youngii (2n=18) were different from the numbers of previous reports.

Keywords: Karyotype, Chromosome number, Lachenalia, Lachenalia angelica, Lachenalia attenuata,

Lachenalia youngii

Introduction

Lachenalia is an ornamentally meritorious genus in the family Asparagaceae. This genus consists of 133
species (139 taxa), and is endemic to South Africa and Namibia (Duncan 2012). In Lachenalia, chromosome
studies have been done in 94 species (Duncan 2012), and demonstrated their chromosome numbers of 2n=10,
12, 14, 15, 16, 17, 18, 20, 21, 22, 23, 24, 26, 27, 28, 29, 30, 32, 36, 40, 42, 44, 49 and 56 (e.g. Mofett 1936, de
Wet 1957, Fernandes and Neves 1962, Crosby 1986, Johnson and Brandham 1997, Hamatani et al. 1998, 2004,
2007, Spies et al. 2000, 2002, 2008, 2009, Spies 2004 and Hamatani 2011). Based on the previous information
of their chromosome numbers, the basic chromosome number of this genus have been concluded (Spies et al.
2011), and detail karyomorphological studies were held on some reports (e.g. Mofett 1936, Hamatani et al.
1998, 2004, 2007, 2009, 2010, Spies 2004 and Hamatani 2011). However, many of the previous information
were remitted only their chromosome number, therefore there are still remaining the necessities for detail
observations about the chromosome character of Lachenalia species.

In this study, we made cytogenetical observations on six species of Lachenalia for the first time.

Material and Methods

Plant species observed in this study are listed in Table 1. The material plants were cultivated in the
Hiroshima Botanical Garden.

For the chromosome observation, root tips were harvested and pretreated in 2mM 8-hydroxyquinoline at
20C for two hours, before they were fixed and stored in the 3:1 ethanol and acetic acid below freezing

* Contribution from the Hiroshima Botanical Garden No.105

1) The Hiroshima Botanical Garden

2) Department of Human Life and Environment, Faculty of Human Life Studies, Hiroshima Jogakuin University.
Bulletin of the Hiroshima Botanical Garden, No.34:1-8, 2019.
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Table 1. Chromosome numbers of six species of Lachenalia studied

Chromosome number (2n)

Species Segion Present count Previous count WEISERIcE

“ ¥ Barker ox G. D, Duncan e 1 ) (ew Comm)
L@@;%ﬁﬁﬁe&ugfz D. Duncan Oblongae 18 1 PSSR
L‘g%’g’f“gjﬂiﬁ?”a Urceolatae 28 28 Spies et al. 2008
Lci;‘:;zelz:r.u]zgl;cikngnima Oblongae 18 18 Spies et al. 2008

et ox W T, Barker . 1 o spies et al. 2008 |
ch«‘fﬁ:ralia youngi Oblongae 18 16 Spies et al. 2008

* Referred from Duncan 2012

Fig. 1. Flowers of Lachenalia studied. A: L. angelica, B: L. attenuata, C: L. cernua, D: L. minima, E: L. ventricosa, F: L. youngii.
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temperature for a few days. Then, they were macerated in the 1:1 mixture of 45% acetic acid and IN
hydrochloric acid at ca 60°C for 1.5 min, and squashed with 2% aceto-orcein solution. After the observation of
their meristematic tissues, the mitotic metaphase chromosomes were characterized by centromeric position
followed Lavan et al. (1964). The karyotype formulas were based on the positions of centromeres and
chromosome length according to Tanaka (1980).

Results and Discussion

Flowers of the material plants are shown in Figure 1. The section followed Duncan (2012), and chromosome
numbers (2n) observed in this study and previous counts are described in Table 1. Chromosome numbers of
2n=14, 18 and 28 were counted in this study (Table 1). Among the six species, L. angelica was observed
karyomorphologically and revealed to have 2n=14 chromosomes for the first time. Chromosome numbers of L.
cernua (2n=28), L. minima (2n=28) and L. ventricosa (2n=14) were reconfirmed the previous data described by
Spies et al. (2008). Present count of 2n=18 in L. attenuata and L. youngii were different from the previous report
(Spies et al. 2008, 2009). 3

The mitotic metaphase and the karyotype are shown in Figure 2 and Figure 3, respectively. Karyotypes of
six species studied are described in Table 2.

Lachenalia angelica showed bi-modal karyotype in length which had two relatively long chromosomes and
12 relatively short chromosomes. The two long chromosomes were subtelocentric (st) and short 12
chromosomes were submetacentric (sm) or metacentric (m), then it showed symmetric karyotype in arm ratio. It
was suggested that this species was diploid and the basic chromosome number was x=7, because its paired
chromosomes showed high similarity on their length and arm ratio.

L. attenuata showed mono-modal karyotype showing gradual decrease in length. All chromosomes were
“sm” or “m’, and showed symmetric karyotype in arm ratio. It was suggested that this species was diploid and
the basic chromosome number was x=9, because its paired chromosomes showed high similarity on their length
and arm ratio.

L. cernua showed mono-modal karyotype showing gradual decrease in length. Satellite was observed on the
short arm of one chromosome (No.3). The chromosome set consisted of one “st” chromosome (No.7), 11 “sm”
and 16 “m” chromosomes, then it showed symmetric karyotype in arm ratio. It was not be able to decide that this
species was diploid or tetraploid in this result. And the basic chromosome number was suggested x=14 or 7.

L. minima showed mono-modal karyotype showing gradual decrease in length. All chromosomes were “sm”
or “‘m’, and then it showed symmetric karyotype in arm ratio. It was suggested that this species was diploid and
the basic chromosome number was x=9, because its paired chromosomes showed high similarity on their length
and arm ratio.

L. ventricosa showed mono-modal karyotype showed gradual decrease in length. One chromosome was “st’,
11 chromosomes were “sm” and two chromosomes were “m’, then showed symmetric karyotype in arm ratio. It
was suggested that this species was diploid and the basic chromosome number was x=7, because its paired
chromosomes showed high similarity on their length and arm ratio.

L. youngii showed mono-modal karyotype showed gradual decrease in length. All chromosomes were “sm”
or “‘m’, and showed symmetric karyotype in arm ratio. It was suggested that this species was diploid and the
basic chromosome number was x=9, because its paired chromipsomes showed high similarity on their length and
arm raf1o.

In the genus Lachenalia, basic chromosome number of x=5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 20, 21,
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Table 2. The results of karyomorphological studies of Lachenalia

Information of mitotic metaphase

Basic
Species Chromosome  Expression Expression from  polyploidy chromosome
number from chromosome number (x)
(2n) arm ratio* length*
Lachenalia angelica symmetric .
W. F. Barker ex G. D. Duncan 14 (6m+6sm+2st) bi-modal 2x 7
Lachenalia attenuata 18 symmetric mono-modal 2% 9
W. F. Barker ex G. D. Duncan (10m+8sm}) (gradual)
Lachenalia cernua symmetric mono-modal
G. D. Duncan 28 (16m+11sm+1st)  (gradual) 2x or 4x ldor7
Lachenalia minima 18 symmetric mono-modal 2% 9
W. F. Barker (12m+6sm) (gradual)
Lachenalia ventricosa 14 symmetric mono-modal 7% 7
Schitr. ex W. F. Barker (2m+11sm+1st) (gradual)
. .. symmetric mono-modal
Lachenalia youngii Baker 18 (13m-+5sm) (gradual) 2x 9

* The mitotic metaphase chromosomes were characterized by centromeric position followed Levan et al. (1964).
Symbols show regions of centromeres. m: median region, sm: submedian region, st: subterminal region. The
karyotype formulas based on the positions of centromeres and chromosome length according to Tanaka (1980).
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Fig. 2. Somatic chromosomes at mitotic metaphase in Lachenalia studied. A: L. angelica, B: L. attenuata, C: L. cernua, D: L.
minima, E: L. ventricosa, F: L. youngii. Bar = 10pm.
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22 and 28 were already shown, and it was suggested that primary basic chromosome numbers were x=7, 8, 9
and 11 (Spies et al. 2011, Kleynhans et al. 2012).

Authors already observed 48 taxa (including 41 species, four varieties and three cultivars) of Lachenalia and
confirmed their chromosome numbers of 2n=14, 15, 16, 17, 18, 22, 23, 24, 26, 28, 42 (Hamatani 2011, Hamatani
et al. 2012). It was shown by the karyomorphological observation using aceto-orcein staining and molecular
cytogenetical observations using 4-6-diamidino-2-phenylindole (DAPI) staining and fluorescent in situ
hybridization (FISH) with 5S and 18S rDNA probes; that 19 taxa of 2n=14 and one taxon of 2n=15 were x=7 (2x
or 2x+1), ten taxa of 2n=16 and two taxa of 2n=17 were x=8 (2x or 2x+1), one taxon of 2n=18 was x=9 (2x),
three taxa of 2n=22, one taxon of 2n=23 and one taxon of 2n=24 were x=11 (2%, 2x+1 or 2x+2), two taxa of
2n=24 were x=12 (2x), two taxa of 2n=26 were x=13 (2x), two taxa of 2n=28 were x=14 (2x), three taxa of
2n=28 were x=7 (4x) and one taxon of 2n=42 was x=7 (6x) (Hamatani 2011, Hamatani ef al. 2012). It was often
shown aneuploids and polyploids on the observation for the chromosome of Lachenalia. Spies et al. (2011) and
Kleynhans et al. (2012) showed various basic chromosome numbers (x=5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
18, 20, 21, 22 and 28), but this variety of basic chromosome numbers might be clearer by more detail
karyomorphological and molecular cytogenetical observations.

Hamatani (2011) reported that ten species which had basic chromosome number of x=8 made one clear
clade by the molecular phylogenetical analysis, and they showed strong similarity to each other in
karyomorphology and molecular cytogenetics with DAPI staining and FISH method. Also it was suggested that
the molecular cytogenetical observation was valid to clarify similarity among 14 species with x=7 chromosomes
which were hardy elucidated karyomorphologically, although made a large and uncertain clade by the molecular
phylogenetical analysis. In this study, we confirmed two species of Lachenalia (L. angelica, L. ventricosa)
having basic chromosome number of x=7. After this, we wish to obtain detail information by molecular
cytogenetic methods.

On the other hand, the relationships among the species with x=9, 11, 12 or 14 were not enough examined
because the number of observed samples were few (Hamatani 2011, Hamatani et al. 2012). In this study, we
confirmed three species (L. attenuata, L. minima and L. youngii) with x=9. And, L. cernua with 2n=28 was not
decided its ploidy and it was leaved a problem.

Therefore, the species with 2n=14, 2n=18, 2n=28, have to been valuable for the future studies on the
relationship and speciation of whole of genus Lachenalia.
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Fig. 3. Karyotypes in the six species of Lachenalia studied. A: L. angelica, B: L. attenuata, C: L. cernua, D: L. minima, E: L.
ventricosa, F: L. youngii. Arrow shows satellite. Bars indicate 5 um.
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Appendix : Measurements of somatic chromosomes of Lachenalia at mitotic metaphase

Table 3. L. angelica, 2n = 14 Table 6. L.minima, 2n=18
Chromosome ~ Length (¢m)  Relative length (%) Arm ratio Form Chromosome Length(xm) Relative length ~ Armratio Form
1 1.01+3.25=4.26 12.24 3.22 st 1 0.70+1.98=2.68 7.89 2.83 sm
2 1.01+3.19=4.20 12.07 3.16 st 2 0.88+1.66=2.54 7.48 1.89 sm
3 1.05+1.83=2.88 8.27 1.74 sm 3 1.00+1.18=2.18 6.42 1.18 m
4 0.88+1.79=2.67 7.67 2.03 sm 4 0.96+1.12=2.08 6.12 1.17 m
5 1.09+1.50=2.59 7.44 1.38 m 5 0.73+1.26=1.99 5.86 1.73 sm
6 1.07+1.30=2.37 6.81 1.21 m 6 0.80+1.16=1.96 5.77 1.45 m
7 0.78+1.46=2.24 6.43 1.87 sm 7 0.9341.02=1.95 5.74 1.10 m
8 0.76+1.40=2.16 6.21 1.84 sm 8 0.76+1.10=1.86 5.48 145 m
9 0.91+1.21=2.12 6.09 1.33 m 9 0.76+1.09=1.85 545 1.43 m
10 0.88+1.21=2.09 6.00 1.38 m 10 0.73+1.12=1.85 5.45 1.53 m
11 0.84+1.17=2.01 5.77 1.39 m 11 0.77+1.06=1.83 5.39 1.38 m
12 0.76+1.13=1.89 543 1.49 m 12 0.55+1.26=1.81 5.33 2.29 sm
13 0.66+1.17=1.83 5.26 1.77 sm 13 0.80+0.99=1.79 5.27 1.24 m
14 0.43+1.07=1.50 4.31 2.49 sm 14 0.66+1.02=1.68 4.95 1.55 m
15 0.66+0.99=1.65 4.86 1.50 m
Table 4. L. atienuata, 2n = 18 16 0.47+1.03=1.50 442 219 sm
Chromosome ~ Length (um)  Relative length (%) Arm ratio Form 17 0.47+0.99=1.46 4.30 2.11 sm
1 0.85+1.81=2.66 7.38 2.13 sm 18 0.57+0.73=1.30 3.83 1.28 m
D ooanTae B0 0% M T Loenricosa e s
4 0.91+1.40=2.31 6.41 1.54 m Chromosome Length(um) Relative length (%) Armratio Form
5 0.67+1.60=2.27 6.30 2.39 sm
6 0.70+1.49=2.19 6.07 2.13 sm ! 0.77+3.88=4.65 12.30 504 .
7 0.85+1.29=2.14 5.04 1.52 m 2 1.17+3.18=4.35 11.50 2.72 sm
8 0.51+1.43=1.94 5.38 280  sm . = ) ' B
9 0.78+1.15=1.93 5.35 1.47 m 4 1.08+2.11=3.19 8.43 1.95 sm
10 0.67+1.16=1.83 5.08 173 sm g SN LS i s B
11 0.79+1.02=181 5.02 129 m : P =t e 55 Em
12 0.77+1.04=181 5.02 135 m Y R R g i 192 sm
13 0.74+1.05=1.79 497 1.42 m . (i le0o 40 o5 e e
14 0.76+1.01=1.77 491 133 m J (OIRSIRcS ok Fd S m
15 0.79+0.90=1.69 4.69 L4 m b o g e o=
16 0.60+1.05=1.65 4.58 1.75 - 11 0.72+1.28=2.00 5.29 1.78 sm
17 0.70+0.90=1.60 4.44 129 m g 82;:} 'ggj'gé i'g; ég? -
18 06240235135 4.30 130 T 14 0.64+1.13=1.77 4.68 177 sm

Table 5. L. cernua, 2n =28 ..
Table 8. L.youngii, 2n = 18

Chromosome Length (zm) Relative length (%) Arm ratio Form

1 12142.03=3 24 6.00 168 N Chromosome Length(xm) Relative length  Arm ratio Form
2 1.05+2.12=3.17 5.87 202 sm 1 1.47+2.59=4.06 8.42 1.76  sm
3 0.39+0.81+1.46=2.66 4.93 1.22 m 2 1.38+2.61=3.99 8.28 1.89  sm
4 0.89+1.70=2.59 4.80 191  sm 3 1.38+2.05=3.43 7.12 1.49 m
5 0.81+1.75=2.56 4.74 2.16 sm 4 1.40+1.97=3.37 7.00 1.41 m
6 0.66+1.85=2.51 4.65 280  sm 5 0.98+1.97=2.95 6.12 2.01 sm
7 0.60+1.88=2.48 459 3.13 st 6 1.05+1.60=2.65 5.50 1.52 m
8 g i 213 sm 7 1.05+1.60=2.65 5.50 152  m
g (GeIs L _ ES 8 0.98+1.67=2.65  5.50 170 sm
. g g 126 m 9 0.99+1.60=2.59 537 162 m
1 (EJRL o h I 10 0.99+1.60=2.59 537 162 m
12 0.66+1.16=1.82 337 176  sm B

3 0.E1 11 e N o 1 0.86+1.44=2.30 4.77 1.67 m
i e A o o 12 0.72+1.59=2.30 4.77 224 sm
15 04441 27=171 317 oy R — 13 0.86+1.43=2.29 475 1.66 m
17 0.75+0.89=1.64 3.04 1.19 m 15 0.92+1.24=2.16 448 1.35 m
18 0.59+1.04=1.63 3.02 1.76 sm 16 1.02+1.12=2.14 4.44 1.10 m
19 0.60+0.99=1.59 2.95 1.65 m 17 0.86+1.14=2.00 4,15 1.33 m
20 0.45+1.10=1.55 2.87 244 sm 18 0.86+1.05=1.91 3.96 1.22 m
21 0.63+0.90=1.53 2.83 1.43 m

22 0.57+0.93=1.50 278 1.63 m

23 0.62+0.86=1.48 2.74 1.39 m

24 0.59+0.86=1.45 2.69 1.46 m

25 0.63+0.77=1.40 2.59 1.22 m

26 0.60+0.80=1.40 2.59 133 m

27 0.62+0.75=1.37 2.54 121 m

28 0.57+0.80=1.37 2.54 1.40 m
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Chromosomes of Cephalanthera longifolia (L.) Fritsch from Hiroshima Prefecture

Tetsuya Sera! and Mikio Aoyama?

Summary

Chromosomes of Cephalanthera longifolia from Hiroshima Prefecture were observed, as a result clarified

chromosome number of 2n=32 and bi-modal karyotype, found to be the same as previous reports.

Keywords: Hiroshima Prefecture, Chromosomes, Cephalanthera longifolia

oI

7 7° X< F ~ Cephalanthera longifolia (L.) Fritsch
1Z, 1936 EIZHIILKAE LAY Cephalanthera shizuoi
F.Maek. & LCRB LT VHFU 5 VEDEE
HTHhb LBUEIL0MIRPPEFTRENRS
NizFHL WL SNTwids (BR 1982),
2000 FE AL RMICH LVEFTRIAONS X
TR ENNEA 2003), BFETIEALHEED S
METOECEETEFTIHEER SR (81 2015),
IEEBRTYH 2011 FIABOHALRER SN (1
FE - OITHE 2013). $7:, BOFEFHLEY T
DWTHHFFEEHSEA, I (2009, 2015) &, 747
ARG YR —F T TRKREWZEL 5T S C
longifolia (L.) Fritsch L A—HETH 5 & LT3,

C. longifolia DFBARIZOWTIEA FY 29564
v F, HEICE M4 2 RIROMEE BV 725
HY, 20=32, 34, 36 FORBEHIBEN I TV
% (Rice etal 2015). —F HAEDHEIZOVWTIZ,
KB (1937) B XU Miduno (1938) ASHhZs/I|IR48
BEDOHEE T, C shizuoi DYEARED 20=32
T, TNODTHNRERE RS ZE2MELTW

BN, MWOEHDMENOWTIIMAERA I 2. &
BIEE O, EEBEDSPICE o 72IEBRO
BERAWTREBARZBRLLOTHET S, 235,
REARDOBIBRRIZFEDO - AFUPLEBRFERT D
2013 AT T2 Db DTH 5.

HF - Tk

BEAROBEIECE ORI SEEE TIT-
2. bbb, R LA/NSWE 2B CHEFMIC
TEL2TELATIAL AL, 4C, 0.005%0a Nk
FUKBBIC 20 BEER Lz £20%, 0CORERE
Iy )= 9%y ) —): kKE#E=3:1 T
UQBHEULEEEL-b D%, BEOTEMTIVE
A VLR LETE7U/89 — M 2/ER L T
BAREFEHE L. o EoRZITHAT (1977)
N 2o A

S

RS E P C, et oan=32 2 EE L/
(Table 1, Fig.1,2). 32 HORmMFE, RE458.0

*Contribution from the Hiroshima Botanical Garden No.106

V) EETHHENAE, 2) A

Bulletin of the Hiroshima Botanical Garden No.34:9-11, 2019.
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pm A5 6.5um DKM 6l (Nos. 1-6) L &E
2533 um A5 1.9 um O /HE D 28 18 (Nos. 7-32)
%5 B EZR L (Fig2). 6fHOK
BT, BHERE & Bbn b —IRIRAED b
o RkHmERICEE SN F72, Nos. 5,6 D 21H
DY TIRERBRIC CRRESBEINL
(Fig.1,2). /NE® 28D 9 B Nos. 7-26 D 22 AT
1 — B ASKR R ER A & R ERIC RS H 727, Nos.
27-32 @ 6 A TIXBIEMRDE & Bbh b — k% & 4F
ET X% o72 (Table 1,Figl,2).

Table 1. Measurements of somatic chromosomes at
metaphase in Cephalanthera longifolia (2n=32)

Short Long Tortal
Chromo- arm arm oo Arrp F
eng orm
some length length (um) ratio
(@m)  (am) 1

1 0.9 7.0 7.9 7.78 t

2 0.9 6.4 7.3 7.11 t

3 1.5 5.5 7.0 3.67 st

4 1.5 5.5 7.0 3.67 st

5* 1.6 0.6+45 6.7 3.19 sm

6* 1.7 0.5+4.4 6.6 2.88 sm

7 0.7 2.6 3.3 3.71 st

8 0.5 2.5 3.0 5.00 st

9 1.1 2.1 3.2 1.91 sm
10 1.0 2.0 3.0 2.00 sm
11 1.0 1.7 2.7 1.70 m
12 1.1 1.7 2.8 1.565 m
13 1.1 1.6 2.7 1.45 m
14 1.0 1.8 2.8 1.80 sm
15 1.1 1.6 2.7 1.45 m
16 1.0 1.7 2.7 1.70 m
17 1.0 1.5 2.5 1.50 m
18 0.9 1.6 2.5 1.78 sm
19 1.0 1.4 2.4 1.40 m
20 1.0 1.4 2.4 1.40 m
21 1.0 1.2 2.2 1.20 m
22 0.9 1.2 2.1 1.33 m
23 1.0 1.1 2.1 1.10 m
24 0.9 1.0 1.9 1.11 m
25 0.8 1.0 1.8 1.25 m
26 0.8 1.0 1.8 1.25 m
27 — — 2.4 ** = —
28 — = 2.3 ** — —
29 = = 2.2 ** = —
30 = = 2.2 ** — =
31 = = 2.0 ** = —=
32 — — 1.9 ** == —

* Chromosome with secondary constriction
** Chromosome of which centromeric position was
not determined

Y
=
T

a2
&g,

4

¢
&

M'O
®

Fig. 1. Photomicrograph of somatic chromosomes of
Cephalanthera longifolia (2n=32). Arrow: secondary
constriction. Arrowhead: chromosome of which
centromeric position was not determined. Bar: 10 um

[} 1)) T

13 24
25 27 | | 32l

Fig. 2. Arrangement of the 2n=32 chromosomes shown in
Fig. 1. Note the bi-modal karyotype and the secondary
constrictions on the distal places of the long arms of
chromosomes No. 5 and 6. Bar: 10 um
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Z = 51 3B

KB (1937) B & O Miduno (1938) X FHZS)IE
ERITRE DAE CARE O % 2n=6L+265=32 (L I&X
Bl siI/pE) L Twh. E7:, Schwarzacher &
Schwiezer (1982) &4 — & MV T E®D C. longifolia
Otk ss, FIRIC 20=32 T, KEID 6 & /NELD
26 BTSN AELTwA, RIFAETHLMIL
PEBRES STV ORBEB 20=32 B LT
THBE VIR, DEoRELRLTHo 7
512, SIEREEL 72 2 O KB G AR O RIS
123 B ZRBkA2 b Schwarzacher & Schwiezer (1982)
PHELTWAI0LAKTH -7 UL DM
g, 25 X< VIR HED C. longifolia & [F
—HTHLHZLEZRTHLDEEZLLND.

Schwarzacher & Schwiezer (1982) 1%, c-band #
BV IzFE MBI OKR, C longifolia D 2 D
/NI e AR R s SR E) R ARG iR & L TR REER
T&2LLTwa. SEOBETII/NED 26 BD
)5 6 BORBIRICBWTHFEAEIRE BEb b —ik
MEREETE hholz. INHORBMAKE, Bl
DRIGERE R ARG TH N D 5D, &
B RS UETH 5.

KEDRHIT, HEBRIZIHHEIERL TV 2HE
HREDHEEHRTH 5 REERTE S, 2oz
EERFT A7 DILBETFILNVOERFRES L
7275, MEEHREZBEBRNICEETLI/ERIBESL
Twisw (i 2015). RIFFEOKEED, BELH
MRBEIN7 7RIS o83 —ay " L0BAT
BV E V) HEREIH L 2d o7

ARz FLOHIIL7:Y), FIHXBOAFICHH
W2ZSW RO RER BEYE OB, hE
T ERRA O RBRRRRICESH L 3.

B =

IREBREDY X35 v OB ek BE L

TG, RS R R A 2n=32, MM
BRIZRTZ LWL L.

PG 2015, MEREIEE Y 7 X< T ¥ OMBERE
Rt & EERBOMY. FILKF 2014 FEXE
FHFE .

KEFRBFK 1937, WAHMEY Otk BIZFEME 13
(5) : 259.

Miduno, T. 1938. Chromosomenstudien an Orchidazeen.
I. Karyotyp und Mixoploidie bei Cephalanthera und
Epipactis. Cytologia 8 (3-4) : 505-514.

Rice et al. 2015. The Chromosome Counts Database
(CCDB) - a community resource of plant
chromosome numbers. New Phytol. 206 (1) :19-26.

HEEE 1982. T VR (B - RIKR=ER -
JEATIOER - ERMRK - BERAER (R). HAROE
ARy BRI pp. 187-235. FAE, HA.

Schwarzacher, T. and D., Schwiezer 1982. Karyotype
Analysis and Heterochromatin Differentiation with
Giemsa C-Banding and Fluorescent Counterstaining
in Cephalanthera (Orchidaceae) . P1. Syst. Evol.
141 : 91-113.

B EMEDSF 2013, BREOTTIHE (7).

JE BT ABRCE 31 © 39-42.

HPBESE 1977. $itzilam. /NI - BAEME -
A, EREE— (). FMlaAcR 3 Y
MIRaZE. pp.293-326. HHAESE, Bl

BENFIA 2009. JLEEIZHHT B2 5 X377 VH
kY. Ae77I0%E 26 © 13-20.

BHIFIA 2015, 5 U#® RBIEE - FIH#E— -
BHL - KRAWER - REE (). WETHEEA
DEANEY 1V 7 YR ~A YY) 7R SFAAL
AL

NN - R - =HF—582003. 27 X% 5>
DR L A8, Orchid Sciences 9 © 10-12.
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IKEBBR=FHOMEREY (1):
WAl e r /) A XS - v T - BRFHEPIZOWT

SREED - AR - ALRBERLY - NSRS - o E-FEH AR -
AN —REY - AHESD - FREESED

{13

jth
Checklist of vascular plants of Mihara City, Hiroshima Prefecture, Japan (1):
Lycopods, Ferns and Gymnosperms

Seiji Tkeda?, Yuya Inoue?-®, Harumori Kubo #, Yoshiki Koyama ¥, Miho Nakahara-Tsubota ),
Kazue Takeuchi®, Masafumi Matsumura ”, and Hiromi Tsubota -9

Summary

Since the 1997 publication “Flora of Hiroshima Prefecture, Japan”, a significant number of new vascular plant
records have been compiled for Mihara City, Hiroshima Prefecture, SW Japan. A checklist of the vascular plants
recorded from Mihara City is provided, based on the previous publications, specimens and our recent investigations. In

this investigation, 8 species of lycopods, 142 species of ferns, and 15 species of gymnosperms are recorded.
Keywords: ferns, flora, gymnosperms, lycopods, pteridophytes

137E

B 5 4

SEHICOVT N

SE BRI ET 2 TR THS (N P *‘
1). 2005 (FR%17) 3 A2, IHEJET] & WA S
FIRAT, FRERAFENT, BT ATNT DS A B L L ‘
THESEHE kot (M2). £7:, HIEHE 4 ‘.”
BRI =R, KM, LA, R, EE Af 3%
MRS, AREBETEN, AEH BA Eont
K. THAH, BOTH, RN, BS, S 11 §2?f :
BUBHH VMBS LI b OThs. Bk 471 A f O
km* (RPE# 32 km, Bt 36km) T, KEES iz " =2

KOTERED 5.6% % 5H5. T/, WEHEEES B 1.5 RR =T OALE
i, HRIRE, REmCEEL VWS (SER [EL&EER FTBXS7—5) (EagELtR

2013). AL 2018 4F 12 A 31 HHLEE, 94,347 A # 7 2018 :http://nlftp.mlit.go.jp/ksi/) | % b L IZAmE-INL.
THhs (ZFEH 2019).

* Contribution from the Hiroshima Botanical Garden No.107 :

D EBRERaGwE 2) RBMEWHER 3) TEEThREWE - RAMER 4 KBETMEY AR,
5) IRBARFEMEIREAE, 6) KBHHEMNARK, 7) A, 8) EBRKFAFERAEGHEIER o) EBERFAEKH
BAEMRETIER R T & H AN ERAT

Bulletin of the Hiroshima Botanical Garden No.34:13-36, 2019.
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& 2. 2005 (B 17) FE DA SR O ZJH T OITEIX 4

WA & E

ZEFOHRBRLHEIZOWTIE, ZETER
(1977), KRFWEHWBZE S (1983), AMHEE
WMEZES (1996), AHEREZES (1997),
=W (2013) WCEMSF OO TW S, B
BUTO®EY TH 5.

ZETO®BTIE, PREIHICEESBALTWS
EERES 2 S ED 5, modeEkiE, SEH
FicRoNA =REAFHTOPMEICHYET 5
WEEREICHIZY, HEEEIPERREHE
FEIE L 5 S 300-600 m @ IR O (LI ANR A5 -
TWwa, HEOBHEN (R7zhb) RBICIEES
100-150 m DN & FEh 5 KA R & FHE A
RS0 TWaA, BhELICIMERER/IMERBS)
BIEL, MENEOLERBO—H2BHRL TWa.

EE600mE#Z AI0E UTFEBRIL, EELE
OVKIELL, 400 m 22 5108 LTEEILE SR I,
300m A8z 5108 UTHESEIL, B L, REL,
BiEL, BETRLURTCEEZLEHITONS. @Al
ELTIHBHNOAR - IHECHARNAH T HN
A BENEZHEE)IITHobREZRNL, BTT3
FRHORKTHS. HLETHREN O / BIITE
3L, AHOWRYSBEREAMD > THRLDITH
NHEEPEICES, MO ESAMNERESETWS.

SEHOME X, KESILEREMORENZ
WETHAHLEBIERASE (HELRE»LE =T
E) 267% o TWwa. BEJINIE - Z-HEZmE
EDOFHE T TR BHE D S TRt O £

7o 3FEM R A T, BERREAFICLELR WY
FLWH DT, Ak KAHIKO—EICH FFROM
BAFEL TS, @OMEO—E (Bi#) 5%
PO NTHEHTERIN TS,

SEWIEHRELM & ME LIS EREA
NRARERIZBELTWS (ZEWHEM, 1977).
2003-2010 D EFHRIEIT 143C, FFHRES
KR 188C, E£FHRESIR 104C, FIIEK
& 1343.6 mm T (R&JT, 2018 4F 12 A 26 HH##EFR),
EASHEBEWI=114.1, ESHBHKCI=-29 LBE»
(FBEDSBRVIERL» R DDLRoTHEY), BIRW
PBEBMARLT 2G4 TICH 5.

4

SEHOMAIZOWTUTO L) 2HEVDH 5.
#E (1979) ZHEFRLOMEAELHE L TV 5.
BB ERRECENR T BAAEICEE
nTHY, BABREICTAY ZRKE» S 2508
HRFEEOF AP AERICAT - &/ Fi
AR, MR IREHICILERIA T kA A A b,
BTNV OB IZFRILER kA RS
nNbelLTwa, ¥/, HAEOHMBEBENLGER,
BREAIZIUBELRIZ VA — VU TAHH TV EEOERIE
ER ERH, BERPRBVCTYXOBESTAEE
BRI o 720 TR EHEAIL TWn 5,

Hukusima (1979) ZAHEHRLTE DOEL DK
BIZOWTHELTBY, BEFEOMELFED
FAENSREFEIN TS, BRIZOWTIE, H/kiZ
A (2018) EEL TV 5.

T/, ZEWH 2840 EREIOFEBEAITERILL
EWHKTHomeEZONLED, KRRPILAFL
Vo 72 ABIID L ELASIND D iRl B 2 & TR TR
DT HIY XM (TN)IVNRNYD T -FTh=Y
BE) AL, B LBEBEET ATV THho
BT 72 (BRBE4 1988). LA L, 1970 4F
REVFIATL 2 IYMNIRTE L DT A= U MN
Tz Tz, BROBEPITON R Zolzl b
TERIER, TTF UKL TRIF RN Y
DEIEET 7 PR EARLFH YR EBAT LD
DHDH, FOROEBEEEREEDENERTT A<
VRO IERE ENE L HICRY, HR- &
B O(1971) LB - 8K (1975 25, EEBRDO7T
HTY MR ETATY -T 5 VEE (RER
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FHTY IR TRV -V T VBE (N
B7 A<y KK KHEL-ob, BE (1981)
BEBECOBEBRMIAEOERBREBEL2LICL
72. ¥ 5|2 Miyamotoetal. (1997) (&, HREEA
BRI T F < Y RO FREIRO M 2 R &
LCEENERZAE L. MEOBERBITRER
BOBEIZ—H L TEAEOTREIEEBELTYS
AR RN, AHEED, BEREINEADT
H =Y R ENENB OERRY) &l ) KB
BAICHD D EERTRAL T 5.

KATLSY - FETNZEYCRE

MY 5 EEEORRIE W, [AH -
EHOEE] (AFITEH), BHEOILE ATY
A BARERBE | BEHENRL) 55 (ZEM
HERE S 2014a).
[AFDEE] I, fEREEOFERIL (698.9m)
OBUOULBEOSMICH 0, [EHEPIRE I EEIER
EcRIbSfREsh, B LSS NhE DA
BALL72b DT, ERGEMIFRICERTS (A
BREHEBERE S 2012). 201505 3 ENT TR
FHEB AT ZRELBEN SN EETHE
ZE 20184a, b). BAHIR7 A~y kL ERES
T IR OBRERM, v/ FHERICHTIRTEY
BESREEPHEE LTlvY~FoYy, v 7Yy,
Vi rywT, FvuvY, FUTHFRY, any
Favbr ) F LUKV, VT AT (F
F7<HFY) ZEPHFLNSE (WHEIFAH 2017 ;
FEH 2018).
[BHEOIE XA 7Y A HABFRME ] X, =&
TRHTEITICH 5. BEEO LN O B 4 H#IZ
Frdb 578, RIREERWICIRE SN TW A HEZ 0
=P THAH. T XT7YRIPEFRILEE - gk
B3 AMME LTMONTW 25, BARER
THEREIN, KT A AT B2 LS L s
ETho/Z L #RTHMENTROV DL Ko
Twa, BARTEBEFERISHES L CROICFERL
SNTDTZDEIDF SN FDB, FE K5
BE LD RS - FIUOZBICHEET L L
HoPIZh o7, EERACIHEHECRDICRER
SN, W10 (1935) 412 A 24 HICEORKR
BYNTHEE S (BRI 1938, 1959). BEEICHIz -
T, HTOBEBIT T X 7Y AMEFL L ZETH
BERBD A L CBEREROTA Y 4 L %47
. B0 4 BrRroa—BIcABITwE (2

EHHEZRES 2004 ; 5K 1972).

ZoM, BEREORKLEWE LTI, [#HEF
DA X< F ] (FIRITEFL), THRABEo#E] OV
BETEMN), TBEOFT ¥y~ %] (AFATBHE),
[(FHOX Y ES 4] (AHITER), [TEH/E
Wit 7] (KM TER) »Hs SEHTHE
ZH%, 2014b). WHRERRESWE LT, [HH
s 27 F] GrlF) 2, [ZMtos 7 7 %]
(BH), [BHIFO &S 3| (KM LEER), [X
BEEEOHY] (KA EfER), [RIARAEDOAF]
(CRFIETAOAR), [ FEHHEHD 7 2 | CKFIT FEH),
[ v RF 2 | (RHET E3uR), [fMED s 537 (A
HETHE), (RO 2w Ry V2] (A
WEE), [TEov 4 SFEZ A | (AHITE),
[TLARD A X (AHBTIAR), [BENEY a2 ] (K
MRS, [BEROY 2 3 X074 ] (RHMETAR),
[ RIS o€ 3 | OO EEH]), [EEm
FEHtoL Faw | (FZH) 255 ZRTHTF
EH4% 2014c).

ZEHTO#EDICET 2HRE

ZRHOWMWEREZ T - BME I T 0L DB
Fons, WHFERIZETOEWES (BH
1966 ; ¥rH 1969), ¥ FiE¥ o Bk (4rH 1973)
RUZEWHEZORAOYYOHEE (YrH 1984)
BREEDLLTWS., 507, KHIFH, (1998) I
KoT [ZEWMWEEENEHRI Esh, ¥
H (1998) (BB BoMA % RE LR
ZHFILTWS. FHI0ETAEMICEY, EH
NI KRE ZHELZITH L L HITKRIELANI
UBEREZL Sh, SEHRBIMEZ P00
£ OfEERA LD FH (1998) DRI
SV BEOWMELZMEZ LN TESL. FEH (2006)
HERTABITHEBE DEZEEDO H VHHITOWT
FELTWSE. T2, EBEYIEEDE (TH
1995), LEEMYE (LBAFEFEMEESH
RIEMSERRFT - WER R EHE RIS (R) 1997) K
VL BIREwEEwHE (I3 2010) OFTH=
BEHidaHbhTwb. EEREKRO Y VY PFH
1987, A4 - 3 1 2016) 43 (FrH 1995),
AT (—f8 - 18 2014) & E OO AR EHR
THEFEHIRDN TS, & SIS EB AN E
HOAHEWEITDOWTIE, SFE (1969), 3% (1972),
M- HE (1986) OWMEIHY, MWwHIZH (2017)
RFH (2018) DHMEERMEH 70 T2 T Lo
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ErLTW5,

ZEHOEYOEE

LBEEwH (LERFEZEMEE R BAREY
EBRFT - WEREHEFRESE (R) 1997) RULER
BiEstaia (HEgIEd 2010) kB e, HfEL
T BEELZLOEFBRVWLAERZHZA L, EBER
P IR T A A% 2,465 F (AR O W TiX
BEHEEEE LTHZ. UTRL.) &, EEOY
FHEy 306 HEx &b, & 2,771 MOMEREY
WHAELTWALAZ LIZRoTWA,

WL4E, DNA O3 FRMIFNI X 5 5P ES,
Haston et al. (2009) (2 X A2#k-THEi¥ D APG FEE
3, Christenhusz et al. (2011) 2 X 2T HEY O 5
$E{KR, Christenhusz & Chase (2014) IC&k %k
70 h AT R Y TR O FEER L EARw
Shoodhsb. 50, ZETOMEREWOHRE L
T2IIH720, INHLOFERRIHES Z LTl

AFCIE, 2018 4 12 AR TOXBUERKL R
KDF—FI2H ETVWTZEHOEEREW O
L, KRV (eh s ) HXSHEY RO THE
¥) LEFHEWIIOWTT ED. FORR, E#F
VHTEW 1T R 56 |/ 150 FE (e h 57 h X T il
2HABSHE, VM ISES2E 1427) A
ATES TNIEBREEROK 497 % ZH7:5.
SEIOTEDERE, BEIEH - 78 (#HR) & LT,
S RYBOFVFER, Frber v FEoxYy
FHEMEFe AT FERNHITFONE. RELEE
e Ui, [BREZL Y FUX M GREZH
RIS R A A YR O RSHEESE 2018 1 BT,
REA RL2018) ICHUTHH00 6%, [IRBRD
HMBOBEFNOHLEEEWEIR: Ly FF—%
Ty 2 0ALFE201] (RER 212 DT, LB
B RDB2011) I25%24T 5 D% 13 HEERTE /.

T/ BEHEWSH 0B 1I5FEIERTE
LB RDB2011 IS4 T5 3021718, BRE7-T
TORRLEWIIEEENT VWD D D) 7 HEHERT
a7

wm B

IhBBREEICAMET S ZEHE 1997 £ LLEAY
FEICETAET LT oWmEN R, F72 2005 4F
DOEFICE VITBREAER L. £/, EOSE
RRDEERELETIIR-THBY, SHEFENMR

BB OLNTVWS, SE, ZETHORRESWRE
KR L, ZEHOMEREY (vh 7 5 X5 HE,
v yKEY, HTREY, BT oTuIoREL
EITOME LR BARTLBICH EOWT=ZR
TOMEFEH 720, AR TEZETH
WK8HOR AT I HXFHEY L 142D Y il
IS5 OB TFHMPEBT L TSI LE2HEL-.

B OB

RHL2TLODBITHIZY, KERFEHREHED
AL L, JEERFERFEEFMERNMEE S
B R TEY EERFT OB 8% O B IR KRR E L,  JTHdir
BEoOMHAR I, HMBEONHERK K5 ~¥
747 LTRPEVTYS ENRFREINTEE
TR, EADMTFR, —HOBREzFEWZwE
BiE—K, XEERMATHCZ2REBRTRFRER
B A EHENAEOFIIEARL, 3L
% TR 728 572 Rod D. Seppelt {1, x> b
W2V IE BRERFRAFEDER R A D
Adriani Mutmainnah FX & Phan Quynh Chi KX, 3THK
EDBRE MNPV ZERHHERESOER
BAREIBRHAZEZRK, ZETVREEOEHRFRK
WCKEBMERIC o/, ZOBZE) TBILHELD
FET. %BIER OMMHESTRAATRENRIET (At
RahnF L FEEH—ME BHEXROIERZ B
FOBELETET.

5| STk

Christenhusz, M. J. M. and Chase, M. W. 2014. Trends
and concepts in fern classification. Ann. Bot. 113:
571-594.

Christenhusz, M. J. M., Reveal, J. L., Farjon, A. K,
Gardner, M. F., Mill, R. R. and Chase, M. W. 2011.
A new classification and linear sequence of extant
gymnosperms. Phytotaxa 19: 55-70.

KA EEAR A B % 1983, KFIATES. 1321 pp. K
FIHT, KANHT.

FHEEKR 1998, FWHIANIHOMA. 51pp. BT

. Haston, E., Richardson, J. E., Stevens, P. F., Chase, M.

W. and Harris, D. J. 2009. The Linear Angiosperm
Phylogeny Group (LAPG) III : a linear sequence of
the families in APG IIL Bot. J. Linn. Soc. 161: 128-
131.
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T 1969. AFEHRAETHBEE. 43pp. A
HMMHERESR - AFIEHKERRE S, A
.

KBRS EAERWIEE B HINMEY ERIT - WERE
HEEFASE (FF) 1997. LEEAEYES. 832 pp.
hEHEE RS

EBE 2012, KEBOBBOBENDH 5 EFAEL
M, 3 : Ly KF—% 7 v 705 LE2011. 633
pp. RBR, K5

KEBHERBS 2012, EBROLH-AH -
205 O %5 #F. http://www.pref hiroshima.lg.jp/site/
bunkazai/bunkazai-data-106140110.html (20184
12 1 26 HFERD).

—BE= - WERAEL 2014 EEBRICBILAATR
e (hx v ) SR onf. JEETAEY N
#EEE 32: 53-102.

AENTEEARR B R 1996, AMATEE. 087 pp. A
WY, ASERMT.

YR D5 ME 1938, {BHTEA T & X 7 A R HE R
EHEE. LEBREBEABRAC S RERSE 4
155-159.

Y F5HE 1959, BHEO T A TY A% LB
B bl = 2 — X 4:2-4.

Hukusima, T. 1979. Phytosociological studies on the
vegetation at Kui Block Field, Hiroshima prefecture,
Japan. Bull. Yokohama Phytosociol. Soci. 16: 251-
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iew=a2 (2018 4E 12 A 26 HE:R).
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HAET, AFRAT,
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Ji B R = R OMEE AR B §%
(Ao X FHEY - & Y - BT HE)

AESERICH 20, UTOHEITHES 7.

1. AgRICoOWTIE, BULEDT Y7 id Ruggieroetal. (2015) ICL72d5o7-. F72, BX O TROT V2
l2oWTlE, BB r ) h XSHEY L T FTEWE Christenhusz & Chase (2014) 12, T4 d Christenhusz
etal. (2011) (2o 7.

2. E5HERERPHAOBREORINIFHDT VT 7y MEE L.

3. ML 4 3B [BG Plants 1% — &4 7 v 7 X ] (YList) CK& - #H, 2003-) ZHtw, o
T ETHWLNRTWA L DIFEIZE LTHEIR () FIRL.

4. [BEELy FYUX M CREZEARBRERTEAYREGVEHEASHEES 2018 LT, HIEHL RL2018)
0T [EBROHBOBENODLBEAWEIM: Ly FF—¥ 7y 70AL % 2011] (REBE
2012 LT, JABE RDB2011) IZHBEENTWEHEER, #7TY—%RL7

5. XEMBEIRE LCOABEAEYEE (L BAFEHELHES B BREYERAT - LEREHFRES () 1997)
POHEHT A, BREOMERT [(EBEEWRE 1997) ] L Lz ERELTHITFONTHELDIE, —
A BN CEBRFMYEAER IZRE SN TWT, BAESZEBLL TS (27°L, KEHOBEHET
[HRO-MY| ZEBEL72). F7=, B4 - FHE (2016) RHMEITH (2017) THAINTWEELRTDH, &
R CE -RENLZDOEFIA L (MM IIBHEXOBAES, KT IITHZEOBATSTTHAS).

6. EHOICIZZE, AU, KFIET, AFHEONEEZEARE L. /2, BHOERTICOWT, T&572
DEEZEEREL AL, BEMELETLE, AETok [ZHEW] 252005 £OEBUE OB Z R
AL, [ZEW] o8ne [(8)] 2L

7. XEREERE LT, 180 [ZEMOMMICET2H5ER ] TR I EHRe LTmz 7.

PHYLUM TRACHEOPHYTA S HAHY) Y
SUBPHYLUM LYCOPODIOPHYTINA CAh T A AT RE
CrAss Lycoropiopsba Y47 B XS5

ORDER LycorPopiares b4/ XS5 H
Lycopodiaceae b H5 ./ HXTF

Huperzia serrata (Thunb.) Trevis. b 74" 33

(X ] =R P2 (i 1969), SEHZMIT, SEHLES (WFhb, H 1987, B - #H1
2016), RAMMTRE (v - 3 E 2016), (IH) ZJEH (K BEAEWES 1997), AfEHE (REIE22017)

(8% ] AdbailE (127274, 127711)

(/=R) 7B (1987) 13, €O R 7Y, F2 ho 2 Y8, KU RS FUARRIILTYS, oy
INHERIE L TOBEERTHHZ L IMETH A, FOERRLBREL OMBEIIREHAD2D, %
b (2016) LREBICEZTIEE LTHRS.

_L@diella cernua (L.) Pic.Serm. I AA¥
LX) ZEHAES (HE 1969), =EH{AES, ABUTFR (I, H 1987, 24 - 3k 2016),
AIET (15 B RS 1997)

Lycopodium clavatum L. e 5% ) % X5
LX) =ELGES (P 1969), SER/NAN, SETFMET, SETAES, KM, AR (v
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b, TrH 1987, B4 - HE 2016)

Lycopodium dendroideum Michx. <> % Y A¥
(3x@k | KADNTAER (FFH 1987, #A4F - F+ 1 2016)

ORDER SELAGINELLALES £ 7 &2NH
Selaginellaceae 1 7 b/ F

Selaginella heterostachys Baker © X7 533/
(@@t ) SETEEBE, =FEmsksrig, ZEHLAEEF RHITEER (WFhd, 7H 1987, BN - #FE
2016)

Selaginella involvens (Sw.) Spring 7% % &\
SETEME (FrHE 1987, 4 - #.E 2016)

Selaginella nipponica Franch. & Sav. %57 <3
(@t ] =RhwEmET (1Tl 1987), (IR) =ZEW 0L 8RR 1997)

Selaginella tamariscina (P.Beauv.) Spring 1 7 &\
(@t ) =EHETE rHE 1969, 7 1987), ZEMER, AMATHRIL (Fhd, B4 - HE2016)

SUBPHYLUM POLYPODIOPHYTINA ¥ % HEH HE [

Crass Porypopiopsba ¥ ZHERIRE (3 ¥'#)
SuBcLAss EQUISETIDAE | 7 1 Hi i
OrDER Equisetates 7 % H
Equisetaceae b 7 U#}

Equisetum arvense L. A¥XF

(@) =SEHGEET (FE 1960), SHMme, =Ehsks & ZEHGES, KON THE, AJIE
RiL (Wb, FrE 1987, B4 - 31 2016), (IH) =ZET, AME (W3hd, FH1998), A
HeiE (hEIE 2 2017)

(BF ) AHEd (117496 [MM-16-00817)

SUBCLASS OPHIOGLOSSIDAE [= PSILOTIDAE] /MY A V) HiiH

ORDER OPHIOGLOSSALES N}V A1 H
Ophioglossaceae /\FVAUF}

Botrychium japonicum (Prantl) Underw. AN+ 7 5¢
Xk ] SR, ZEWRZE (w3, ArHE 1987, -3k 2016), ZEATERETHET (1B
# 1+ 2016) 1
Botrychium nipponicum Makino 7 AN+ T €
B4 | ZFEhifhiEF (34582 [MM-08-0510])
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Botrychium ternatum (Thunb.) Sw. 7./ AV VA A

(i) ZEASREIL (FrE 1988, #4536k 2016), SEH/GETER, AMITHY, KM (T,
YrH 1987, WA - 1 2016), ZEWEARS (BN - H12016), AHEHE (HAIZAH 2017)

(& ) =FEi=IEaT (43444 [MM-11-0117]), ZERH AL (43420 [IMM-11-00911), ZIRHATFFBET (27912),
=T AR (87735), ZEMAEHE (103411 [MM-14-0587]), AFtE#E (117497 [MM-16-0082],
127278)

Ophioglossum thermale Kom. /»</ZFX 1)

(xcik ] ABUTHRMAE (A4 - #+E 2016)

(J—K) BE RDB2011 #RAIEIE (VU). B4 - E (2016) Rk ZEDOINFYAVIZEF LT
7w\,

Ophioglossum vulgatum L. €0} X 2 1)

ORDER PSILOTALES <V /V5 v H
Psilotaceae ~V/\T > Ft

Psilotum nudum (L.) P.Beauv. /35
(x#t | ZJEm (34T - - E2016)
(/—h]) ZEE RL2018 : ¥EMERRAEE (NT), [KEBE RDB2011 : #EaE T3 (VU)

SUBCLASS POLYPODIIDAE ™7 7 7R I i A
ORDER CYATHEALES ‘N T H
Cyatheaeae AJ#}
Plagiogyrioideae * ./ # I 4 &#}

Plagiogyria euphlebia (Kunze) Mett, *++ %3/ %
(k) =EHLESF (PrH 1969, 17H 1987, #4T - 3.1 2016)

Plagiogyria japonica Nakai ¥ /)% 3 ¥
(X&) ZRAMLES (H 1969), ZEiskr e, =EAARS, ZETSME, ABAEE (WFhd, 7
H 1987, &4 - HE2016), =R RFIRT (B4 - 3 2016)

ORDER GLEICHENIALES 77 Y1 H
Gleicheniaceae w7 O

Dicranopteris linearis (Burm.f.) Underw. 23 %
Xk ) SIRHHZEIEA (FrH 1969), SEMHSMAT, =Emighks &, SEWAES, AR THEE (WTFhd,
Prid 1987, #M4 - 3k 2016)

Difllggteiygium glaucum (Houtt.) Nakai w531
R ) ZEWHRITES (FrHE 1969), SEWEME, =Eisks g, SEHALEE, KATTHEE (WiTh
b, YrH 1987, ¥4 - HE2016), AFEd#E GhHEIZH 2017)
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AFEW (127272)

ORDER HYMENOPHYLLALES 47 ¥/ 7 H
Hymenophyllaceae 4>/ 7%}

Crepidomanes minutum (Blume) K.Iwats. 757 37
ME ) SEMSBE, SEHAES, (Wb, PrE 1987, A8 - FH L 2016), ZEWHAMEHREL, =R
HAAMEETFE (»Fnd, 84 - 3L 2016)

Hymenophyllum barbatum (Bosch) Baker 3w ¥ a3 /7
(@ ) =FErifh@ss (FrH 1987, B4 - 3k 2016)

Hymenophyllum polyanthos (Sw.) Sw. =Y\ r v /)T
(2@t ) AMBEZER (FrH 1987, 44 - Hk 2016)

Vandenboschia kalamocarpa (Hayata) Ebihara 4 %5 3/

(@t ] =BEHAIE (34 - 3k 2016)

(U=K) #ERN4 49 Tr EARSNZ DD, INAKT Tr i EOMENISETNED, B - L
(2016) FFEZNSEZRFIL T,

ORDER OSMUNDALES ¥ < A4 H
Osmundaceae <1 F}

Osmunda japonica Thunb. €Y <A

(#t ) SEHHPZEES (1HE 1969), =FEH/MRR, ZJRTZMAT, ZEmsks i, ZIRM{AESE, AT
RH, AFIFRIL (R, 71987, B - FH.E2016), AFHEHE (P 1969, HhMHIZA
2017)

(8B ) Adbad (117498 [MM-16-0084], 127273)

Osmunda lancea Thunb. ¥ ¥ V<4
(@t ) ZEdi{hEs (FrH 1987, B4 - 3k 2016)

Osmunda X intermedia (Honda) Sugim. F 41\ Y ¥ vy <A
AIRATEIR, AHETRE (Wb, /7 1987, B4 - #E 2016)

Osmundastrum cinnamomeum (L.) C.Presl var. fokiense (Copel.) Tagawa Y=< FYE <4
APRETEHR, ARIATEEA, AFEISARL (L3d, FrH 1987, 4 - 3B 2016, A 2017)
A | KFIEA (39349), AFHTFARI (113529 [KT-3876])

ORDER Porypopiares 7 77KV H
Lindsaeaceae w772 4%
Odontosoria chinensis (L) J.Sm. 53 /7 .

() SEHEEMANE (rH 1969), SEAFMIT, SEhsk g SRifLES, AMEAR, AFH]
FHIL (WD, H 1987, B4 - HE 2016)
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Dennstaedtiaceae 2/5/ 1 h T <H

Dennstaedtia hirsuta (Sw.) Mett. 4 X%
(@) SIEMHRZAHEL (FH 169), SEMN, SRAAES, AHITEHE, AHTFRL (b,
Trid 1987, 4 - H12016), (H) ZEW (RBEMWEE 1997), AHEE GHAIEH 2017)

Dennstaedtia scabra (Wall, ex Hook.) T.Moore /34 v Hh 7=
(@t | =EWsky g, ZRMAES, ZEWRHEL, AT LZTE (Wihd, 1rH 1987, 84 - #E
2016), ARET (h BRAEWEE 1997)

Hypolepis punctata (Thunb.) Mett. ex Kuhn {7 X7 ¥

(@t ) =R, ZRMAESE, AMARIL (Wghd, F7H 1987, B4 - HE 2016), ZFETHAFINT
KE (F - H L 2016), A (EIZAH 2017)

(B ) 2AdbEiE (117499 [MM-16-0085])

Microlepia marginata (Panzer) C.Chr. 7€ F ¥ %

(xmk ) =Risks g, ZEWIGES, ZEAREL (WFhbd, 7H 1987, B4 - 31 2016)

(J=K) 5 727F o 52E, 3 4ABORHEL &E 2 LA Do TWAD, THEE L DM KERLOT,
WS - B (2016) FBk 1 HEICE 7.

Microlepia strigosa (Thunb.) C.Presl 4 5 7=
(zak | =ETZERBVENT (FrE 1987, A - L 2016)

Pteridium aquilinum (L.) Kuhn subsp. japonicum (Nakai) A. & D.Léve 75 ¥

ZIREAESE (1TH 1969), ZEM/NRET, ZRMEMIT, ZFmsks g, =FiiA@E, KARTZH,
AFITFRIL (Wb, FrH 1987, B4 - F 1 2016), KAAT (EBEAEWEE 1997), (H) SET,
ARIET (N Fd, H 1998), AHEHE CPH 1969, ) 1972, Hukusima 1979, HIZA>2017)
(A ) AJEE#E (117500 [MM-16-0086], 127275)

Pteridaceae 1./ € bV IH
Cryptogrammoideae V2V / 7E#}

Coniogramme intermedia Hieron. 4 7 3% ¥ <4

(k| =R (PP 1969), SRS, SEdsksr g, SETAES, AEITER (WP,
Prid 1987, #84F - 3 E2016), ZEATAFEIKRE (R4 - HE2016), AFEME GHEIEH 2017)

(BE | AHEE (127724)

VITATH R EOTRFEICTE 7.

i

Coniogramme japonica (Thunb.) Diels £ 74 %>
(X ) SEHMOWL (W 1969), SERSMET, SEks K, SETLGES (OFRb, /A 1987, 4
H#k 2016)

Ctini()_gramme X fauriei Hieron. £ XA 7 H %V
(Xi#k ) ZEW R LEF (T 1987, BT - #E 2016)
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Ceratopteridoideae 3 X7 ZEHE#}

Ceratopteris thalictroides (L.) Brongn. I A7 5 ¥

(it ) =EH/AERT (R BEAES 1997, 34 - 31 2016)

(J=F) B RDB2011 BRI (NT). EFE, HREOSOIRE A IXATIVIFHEINS L) Ilho
TWAA, k- #E (2016) FBRERDITEERITHE o 7.

Pteridoideae ./ € bV EF

Onychium japonicum (Thunb.) Kunze %53/ 7
Y@k ) SERZIES (P 1969), SRS, SREMIGESF (Wb, TH 1987, 444 - H £ 2016)

Pteris cretical.,. A1) 4 €V
(@ ) SEmSE, SEdsks ik, ZEGAES (i, H 1987, B4 - HE2016)

Pteris multifida Poir. 1/ EMVY
(@t ) SERCESIlL (FrE 1969), SN, ZEmsks g, =RiGEE, AHIFRUL (Wih
b, 1987, A - 3 2016), (IH) =B (FHE 1998)

Prteris semipinnatal.. 775
ik | SEHERITESS (rH 1987, B4 - .k 2016), =ZEHETIL, ZETABIHEL GRF - H
£ 2016)

Pteris terminalis Wall. ex JAgardh A FANINF T av v 5
ZEMAES (Y 1987, 4 - 3F.E 2016)

Pteris X pseudosefuricola Ebihara, Nakato & S.Matsumoto 74 4/ E Y7 (7YYL 7EIVYY)
XER ) SEmSET, SEWskr g SEW (SR BT (b, ArHE 1987, 24 - Hk2016), (H)
ZIEW (R BEAEEE 1997)

Cheilanthoideae I EH S AHFt

Cheilanthes argentea (S.G.Gmel.) Kunze © X770
@k ) (0) ZEW (rm 1987, L BEMYIEE 1997, 4T - 3 E2016)
B4 RL201S © MR T4 (VU), JAEBIR RDB2011 : #EAERAIE (NT)

Cheilanthes chusana Hook. T Y5 %
ik | =W B - R 2016)
(J—K) B3 RL2018 © #AMAE I3 (VU), JEEIR RDB2011 : MEMfEIR 158 (CR+EN)

Vittarioideae 35 > #H#

Haplopteris flexuosa (Fée) E.-H.Crane ¥ 37 ¥
(X@k ) =I5is=mnr, SIRmAEY, AMITRER (1H 1987, B4 - 3k 2016), (B) ZETH URBRME
£51997) "
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Aspleniaceae Fvt> T 4F
Cystopterioideae F 3 4 HF}

Acystopteris japonica (Luerss.) Nakai 7 A& 27 5 ¢
(@t | =Rz (PrH 1969)

Rhachidosoroideae X' 7S E&F

Rhachidosorus mesosorus (Makino) Ching XV 7S¢
(@ ) SEWLESF (PrE 1987, B4 - 3k 2016)

Asplenioideae F > 4 HF}

Asplenium anogrammoides Christ ex HILév. an/ e/ £ %
(@t | =FmhziT (rH 1987, #24 - #E2016)

Asplenium incisum Thunb. 5./ F %

(<@t ) ZEAAES (TH 1969), ZEHFMIT, ZEMAESE, ZEMekr ik, AR FHEE, AHRTSFR
o (wnd, rE 1987, B - .k 2016), AHER (FEH 1972, Hukusima 1979, B8 - FHE 1986,
MEEA2017), AFFETEHHE (TR -AFEE) GhHEIZAH 2017)

() AdE# (117501 [MM-16-0087]), AFHETHH (171K - ASHEWE) (76251)

IV,

Asplenium normale D.Don XV b7 ./ %
(3t ) ZEMLESF, ABITZER (Wb, 1987, #4 - 3 E2016)

Asplenium oligophlebium Baker 7 I K€L ¥
(@) (B) =& (i 1987, K BIEMYEE 1997, K - #.12016)
(/—b) 1551 RDB2011 : B#HfEIE (NT)

Asplenium pekinense Hance +¥7 +5 ) F%
(38 ) =izl SEHEEITANE (WFhb, 4T 1987, B - L 2016)

Asplenium scolopendrium L. subsp. japonicum (Kom.) Rasbach, Reichst. & Viane 2% =7 %1
Xak | ZRHRA (R - 4 2016)

Asplenium trichomanes L. Fx X 3%
LR | =BAALESF (FrH 1969), SEATSEET, SEMAEF (WThd, A4 1987, R - 3k 2016)

Thelypteridoideae bk X > 48}

@e@teris acuminata (Houtt.) C.V.Morton -+ %
X ZRASEMETAKIE (PTH 1969), SEMSET, SEmsky I, SREUAES, AMmITE AT
A (b, ArE 1987, % - #F 2016)

n_‘ef.l’,f-reﬁs angustifrons (Miq.) Ching 2Ny I %
CXER | ZETHANRIT, SRgke e, SETAES, SETREL, KHETRHE, AHTERL (Wb,
PrH 1987, #34% - #.E 2016)
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Thelypteris decursivepinnata (H.C.Hall) Ching 77TV v %

(zt ) =EiBo s BT (PrH 1969), =JEH/MRAT, SIRMFMIT, =Eigks lk, ZEHETF, KM%
H, AFFETRL (Wb, 7rH 1987, B4 - 3 E2016), AIEE (BHEIZA2017)

(8% ) A5 (117509 [MM-16-0095])

Thelypteris dentata (Forssk.) EP.StJohn A X7 KT ¥
(2@t ) ZETEN, SEWHSZE (b, frE 1987, 44 - 3B 2016), ZETFMIT (A4 - 3 E2016)

Thelypteris glanduligera (Kunze) Ching N> I %

(@) SERE, SEGSS, SElsky ik ZEHGES, (WFRb, 1 1987, B - L
2016), AHAEME (bHEIEA 2017)

(& ) AHEm (117511 [MM-16-0097], 127709)

Thelypteris japonica (Baker) Ching f. viridescens (Makino) HItd6 7ANY T4 7€
24 | KAITZH (117987 [KT-10839])

Thelypteris japonica (Baker) Ching ") 73275 ¥

SRSk g, SEHAAESE, ZERCREL, AMITER, KRITAR, AHFITFERILD (Wind,
YrH 1987, a4 - HE2016), AFEE#E (BEIZA2017)

AHEiE (127644, 127719)

WAEFRFORRBIZE o TAINITRT I EERPIENDH, B - H L (2016) ZERDEOE
EDBNZEOWTRIEL TWA.

3

Thelypteris laxa (Franch. & Sav.) Ching Y775

(@t ) =ElhZEI%IL (1rH 1969), =R, ZEWsks i, ZRHAETF, KNS (WFhd,
Yri| 1987, %4 - #.E2016), AFAEE (HEIZA2017)

(8% ) 232 (117510 [MM-16-0096], 127636)

Thelypteris musashiensis (Hiyama) Nakato, Sahashi & M.Kate 4 INYF AT SY (3954 ¥Y T 5V %)

SRS, AMETER (Wihd, FrH 1987, #4 - 3Lk 2016)

(J—=F) EERBTFOBREICLoTNYFTFTIEERIENEA, B4 - L (Q016) HEROENRESD
BEWIEDSWTHEELTWAS.

Thelypteris palustris (Salisb.) Schott & X ¥ %
(>t ) =A@y, KAETESS, AFITFRL (WFhd, 7rHE 1987, B4 - #12016)

Thelypteris pozoi (Lag.) C.V.Morton subsp. mollissima (Fisch. ex Kunze) C.V.Morton 3 ¥ %

(>t | SEHSmEr, ZEmsky ik, =FEmABE, ARMIKRE, AFIFRIL (WFhd, 7H 1987, B4
H b 2016), KA (kBIEFEMEE 1997), AdbaiE (HEIEA2017)

(8% ] A& (117508 [MM-16-0094], 120260)

Thelypteris torresiana (Gaudich.) Alston var. calvata (Bzi'ker) KlIwats. AT 5E
Xk | SRS, SRk e, ZREMAES, KM (WFhd, 17 1987, B4 - 3L 2016),
AT (IR B EHEYIES 1997)
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Thelypteris viridifrons Tagawa I FUYE AT S ¥
BB AEYIEE 1997)

Athyrioideae X ¥ & HF}

Anisocampium niponicum (Mett.) Y.C.Liu, W.L.Chiou & M.Kato £ X7 F ¥
SR, Sk e, =IRWAESE, RAMEESR (WThd, ITH 1987, A4 - B 2016)

Athyrium clivicola Tagawa #7734 X7 ¥
(k| ZEWEAS ZEMLESF (b, 1rH 1987, 24 - H12016), AHAEHE (BHIZD 2017)
(X | AdEidE (127642, 127720)

Athyrium deltoidofrons Makino # bX 35

(gt ) =Rz R#L, KMIEsE (W3hd, 17H 1987, 846 - 3Lk 2016), (B) ZEW (L BEEY
5 1997)

(A ) =Rz AL (117933 [KT-14198])

Athyrium iseanum Rosenst. FV 34 X7 5 ¥
(X@k ) ZEmiEARE, ZEhigks i, ZEH/ B (o3nd, 7H 1987, 4 - F£E 2016)

Athyrium otophorum (Miq.) Koidz. ¥ =4 X7 7 ¢
Lk | SEhgk s g, AREITIRIL (WThd, A 1987, AAF - - E 2016)
(/—k) I FUS=4XTS5ERED.

Athyrium vidalii (Franch. & Sav.) Nakai ¥<4{ X7 5¢

(3T ) ZRWHME, SFRAd 2%, SETAES AMITES (CFnb, /1987, B4 - #E
2016), AF##E (GhAIZA 2017)

(8K ) =FEHHEF (117759), ZEMaEuT (117788 [KT-3429]), AE#E (117512 [MM-16-0098])

Athyrium wardii (Hook.) Makino var. inadae Tagawa VY 5754 X7 5 ¢
(3 ) AREERT (B 1997)

Athyrium wardii (Hook.) Makino var. wardii tun{ X7 5¢

(3t) ZRAsmer, =mmsks i, SRA{ALES (R, 77 1987, 1 - 3L 2016), AFFERE (b
_ MHiE2017)

BA | A (127721)

Athyrium yokoscense (Franch. & Sav.) Christ ~Y J 3 I
'K_J ZERETE (ITH 1969), ZRWAENKA, ZEH{AESF (Wind, i 1987, B4 - #.12016)
B | ZIETHZEEET (117905 [KT-3485])

Cornoptens decurrentialata (Hook.) Nakai ¥ F 3%
() ZEAiLAEYE, SEGEBL (R, W 1987, B - 3L 2016)
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Deparia conilii (Franch. & Sav) M.Kato FY N7 ¥
= ELES, SEREIL (Wb, A 1987, B34 - HE2016), (IB) ZEH (X BRAEDEE 1997)

Deparia conilii (Franch. & Sav.) M.Kato X D. japonica (Thunb.) M.Kato F 4KV R"T 5 ¥ ¥
(2@ ) AFNTEGE (FrH 1989, A4 - R 1 2016)

Deparia dimorphophylla (Koidz.) MKato tA ¥ AT 7> %
(>t ) =FEHAMITARE (4 - L 2016)

Deparia japonica (Thunb.) M.Kato > 7 ¥ %

(@t ) SEAEm, SEieks g, ZIRMHAESE, AMITZHE, AJHTFRL (Wb, 7TH 1987, A -
# .k 2016), AFERE (HIED2017)

(BF ) AHEE (117513 [MM-16-0099])

Deparia okuboana (Makino) M.Kate *F X7 7¥¢
(k) SEW{LES (Pr 1987, B4 - 3. E2016), (H) =EH (X BREHEWES 1997)

Deparia petersenii (Kunze) M.Kato F+F 7%
Xk ) SIEdEARE (T 1987, B4 - #12016), (H) ZEd (L RRHEYRE 1997)

Deparia pseudoconilii (Seriz.) Seriz. 7E M7 5
(BE | =EahEEUE (36624)

Deparia x musashiensis (H.Ohba) Seriz. A% V7%
it ) SEHSKE, SEWERIL (Wb, P 1987, 4 - HE2016), SEATAMEIRE (A4 -
H 1 2016)

Diplazium mettenianum Miq.) C.Chr. IX¥~</2¥) V%
=S RHAIEIZCER (60720)

Diplazium squamigerum (Mett.) C.Hope 37 ¥ %5
SEiAES (PrE 1987, ¥4 - # E2016)

Blechnoideae ¥

vHY Z7HER

Blechnum niponicum (Kunze) Makino ¥ ¥4 ¥ 7

(@) SEmhZIes (rH 1969), SHEHMNT, SEhsks g, ZEHAEF, KN TERE (W$h
b, W 1987, 4 - HE2016), AFEEHE CEE 1969, %% 1972, Hukusima 1979, {fiHHIZ4>2017)

AFHEWE (117502 [MM-16-0088], 127277)

Matteuccia struthiopteris (L.) Tod. 7%V 7Y
(X&) =EhihiEs (i 1969), SEMHH, ZEihss, ARIES (WFhb, T 1987, LA -
FE2016), (IH) ZE# (KBEMEYEE1997)
BE | KA (117859 [KT-10848])
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Onoclea sensibilis L. var. interrupta Maxim. I Y75 ¥

(k) ZIRTTRRET (FrH 1987, A - JEE2016), (H) =R (K BEAEMEE 1997)

Pentarhizidium orientale (Hook.) Hayata £ X7V 7

ak ) SR, SEREREN, SEWERL, SRR, ARITAR AFETERL (o
T FRb, AT 1987, B - H12016), AFEE CEEF 1969)

A ) AMETAE (117875 [KT-108751), =JRMZERIL (117877 [KT-15588])

Woodwardia japonica (L£) J.Sm. * % 7<
=R AR HESE (A - H+E 2016)

Woodwardia ovientalis Sw. 21EF T ¥
(@t ) ZJEm/ANG (PrE 1969), ZEMEIRE, =B (W3hd, H 1987, B4 - 31 2016)

Polypodiaceae 7 K Fl
Dryoptericideae # > 4 #F}

Arachniodes chinensis (Rosenst.) Ching F=%3}75¢
(xat ) ZEiEmer, SRk i, ZFEHAES (0Fnd, 7H 1987, #4F - FE 2016), SRR
HTACEL (A4 - 3k 2016)

Arachniodes exilis (Hance) Ching FYN\AF 7 5¢
ik | ZIRAHZN, ZREWS s (b, P 1987, A8 - B 2016), (H) ZET (A5 BEMEWEE 1997)

Arachniodes fargesii (Christ) Seriz. &> I2F54 V%
(8% ] =FRm (115144 [KT-10972])

Arachniodes miqueliana (Maxim. ex Franch. & Sav.) Ohwi FVNF 54 3% (354 ¥ %)
(30 ) ZIEHTERICREL (A - 3 2016)

Arachniodes simplicior (Makino) Ohwi "% % ¥ %
k) SRS, SRtk e, SREWAES (b, H 1987, A - FE 2016)

A_rachniodes standishii (T.Moore) Ohwi ) a7 A Y ¥ ¥
XA ) ZEEARS, SRSk, SETLES (Wb, A 1987, B - 3EE 2016), SEHALS
W EwE, ZRMARITARE (WFhd, B4 - 35 2016)

gﬂomium caryotideum (Wall. ex Hook. & Grev.) C.Presl XY 7V 5V

(3R (I8) ST (P 1987, K BSIRAEMIEE 1997, AT - # 1 2016)

/=h) JREIE RDB2011 : MBEIE 148 (CRHEN). EARIIHRSN TV, BRIIRHTHS (B - IF
£ 2016)

..C.:_W_'"i’f_"'"mfa!camm (L.£)C.Presl A=¥7VF5v
3G ) SR BT 1969). SEAEAS. SEWRZE, SRy B (I 1987, B - 9
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2016), =ETH/AMEARE (¥rH 1966)
(&) =FEmEAs (123927)
TR Bl 4 AT S F AN TV T Cyrtomium devexiscapulae (Koidz,) Ching &, #EECASE
BOF=YTVFIYBRUEND L o7225 At -k (2016) RERFANYTY 7734 =
X7V TFIICEDTRELL.

Cyrtomium fortunei J.Sm. var. clivicola (Makino) Tagawa XX TVTY

SEHEME, SRtk g, SETAGES, KHMTAER (PrH 1987, #4 - FLE 2016), (H) =&
W (R BIERES 1997)

ZEWERIL (125344)

Cyrtomium fortunei J.Sm. var. fortunei I XF X 7V5Y (X TV F7)

= EH 2R (Cyrtomium fortunei % 7V 59 & LT, ¥H1969), ZETiskr g, =R {AESF,
AAT TS, SEHCREL, KIS (Whd, Cyromium fortunei ¥ 7V 7Y & LT, FrH
1987, A4 - 31 2016)

Dryopsis maximowicziana (Miq.) Holttum & P.J.Edwards ¥IAIL AT T <
= a1, SIEAEATREL (P 1987, 4 - 1 2016), ZEMHAMERE (4 - 3£ 2016)

Dryopteris bissetiana (Baker) C.Chr. ¥ <A 7 F %
(i ) =ETEER, SEWsksr ke, ZETAES, AMITER, ASHIFRIL (Whd, i 1987, 54
# E 2016)

Dryopteris championii (Benth.) C.Chr. ex Ching ¥4 I7X=v 5
SEIHETA (FrH 1969), SEMEMAT, =EWsks e, SEMEE, ZEHLES (Wb, 47
H 1987, &4 - HE 2016)

Dryopteris chinensis (Baker) Koidz. I¥ %747~
SR VIRAT, JORIETRE, AHETEMIL (FrH 1987, K - 3£k 2016), AFEWE (HIER 2017)
AFHEWE (117504 [MM-16-0090])

Dryopteris commixta Tagawa V7 74 J~T
gk ) (IB) SR (RBEAEWRE 1997), ZEiEHER (A - 3L 2016)

Dryopteris cycadina (Franch. & Sav.) C.Chr. {7 ~\I
(@ ) =EwifEAkS (PrH 1987, &4 - 3.12016)

Dryopteris decipiens (Hook.) Kuntze var. decipiens +F7 %7
SR ) AET (R BRAEYIEE 1997)
(/—b) JEBIE RDB2011 : ®fEEfaE (NT)

Dryopteris decipiens (Hook.) Kuntze var. diplazioides (éhrist) Ching A XF+F7IV %7
AR (15 B SR HERE 1997)
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Dryopteris erythrosora (D.C.Eaton) Kuntze ~N=3%

(k) Sl (1 1969), SRS, SRibehs i, SHRIMAES, KRR, ASHITERL (1
Fhd, FrH 1987, 4 -3FE 2016), (1H) ZJRTE, AMAT (W3dh, HH 1998), AAHE (Hukusima
1979, HHIA 2017)

CEA ) ASEEE (127637, 127714, 127725)

Dryopteris fuscipes C.Chr. < NVINN= 5

(@) ZEUEmeT, SEisk s e, SEAEY, KAITEE, AR (WFhb, /7 1987, 1
JkE2016), A& (LHIEA2017)

(A ) A (117505 [MM-16-0091])

Dryopteris hondoensis Koidz. F A= %

(3t ) SEFET, ZRWAESE, KRS (b, 17 1987, 4 - 3k 2016), AHERE (b
HEA 2017)

A ) AJEEWE (117507 [MM-16-0093])

Dryopteris kinkiensis Koidz. ex Tagawa ¥7 =3 %

(@t ] =FWE, SERCREL (o Fhd, 17 1987, B -3k E2016), SEHEAS (FrH 1982, -
H# E 2016)

Dryopteris lacera (Thunb.) Kuntze 7 <7 5 ¥
( Xk ) ZJEH 2L (FrH 1969), ZRHTSEMET, ZEisks e, ZEHAES (W 1987, B4 - 3#
t 2016)

Dryopteris medioxima Koidz. LT» 3 ayR=¥ ¥

| X@k | ZEsks g, ZEH/EE (WThd, E 1987, B - #E 2016)

Dryopteris nipponensis Koidz. b7 I27 3%
(X ] ZRWETE (TH 1969), ZFEWmAZ#L, ZEWHRZIRS (W$hd, H 1987, 4 - 3
£2016), =FHTREBNT (B4 - # k 2016)

lzg)-l_rteris pacifica (Nakai) Tagawa * XA ¥ F %

(X ) SRS, SEeks e, SEAES, ARETHE, AR (Wb, FrH 1987, B4
H#H.E2016), AFHEH (GHEIZA 2017)

(B ) AsEm (127712)

{)Zo_pteris sabae (Franch. & Sav.) C.Chr. I¥ <A ¥F V¥
XER ) ZEENT (FPE 1988, HAR - 2EE 2016)

Q@eris sacrosancta Koidz. © AL ¥ F 3T ¥
Xk ZIRHEET, SRk i, ZEHAEE, ARNTER (0IRY, 1 1987, K - FFE 2016)
BE | ZEWEEIL (125343)

Dryopteris sieboldii (Van Houtte ex Mett.) Kuntze F 74 % 3%
Xk ) (H) =g (L Bk 1997), =B (84 - 3F L 2016)
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J—K| JAEE RDB2011 : MR IIEE (VU). B4 - 3L (2016) [ZIZERPSHEL LB 5.

Dryopteris tokyoensis (Makino) C.Chr. ¥ =A\I
(@ ) ZREWAMATARE (&34 - .k 2016)

Dryopteris uniformis (Makino) Makino *+27<7 7€

= R, SRSk 1, SIETLES, AN, AGHATERIL (T 1987, A4 - 3k 2016),
AdpAEdE (hHEIZA2017)

AFHEWE (117503 [MM-16-0089], 120258)

Dryopteris varia (L.) Kuntze +> A4 A4 5FV 5
SEWEISITAME, SEisks g (Wb, FrHE 1987, B4 - F L 2016)

Dryopteris X mituii Seriz. 74 /327 TFE
Xk | ZRigke e (FrH 1987, 484 - 3B 2016)

Polystichum makinoi (Tagawa) Tagawa # 5 1/ 7
SRRz, SEH/E (Wb, 47 1987, A - FF Lk 2016)

Polystichum polyblepharon (Roem. ex Kunze) C.Presl 1 /7
(@ ) SEhEm, SEkisks e, SFEAGESF b, 17H 1987, 14 - H 1 2016)

Polystichum pseudomakinoi Tagawa ¥4 I 747
Xok | SEHFME, SEHAESF (Wb, frHE 1987, A - 3 2016)

Polystichum tagawanum Sa.Kurata A1/ 7€ F¥
(X ) =RifEAS ZEMHAES (Whd, 17H 1987, &4 - 3 F2016)

Polystichum tripteron (Kunze) C.Presl Y208 I V%
SEHRZE, SEHAES (0Fhd, Vi 1987, A0 - 3E.E 2016), SRAFEMAT (A - 1 2016)

Polystichum tsus-simense (Hook.) J.Sm. var. mayebarae (Tagawa) Sa.Kurata *+AFIXILY (FFFIAIVY )
X@k ) SEHRZEEL, ZETEEE, RGBS (Wb, FrE 1987, B4 - 3k 2016)

Polystichum tsus-simense (Hook.) J.Sm. var. tsus-simense © X777 ¢
SRS, SEHRCE, SERAES, AIAAIL (Wb, 17H 1987, AT - Lk 2016)

Polystichum X kiyogumianum SaXKurata ¥ I ZX3IAL /7 (FFRAIAL/F)
(X ] =EiLBsF (FrH 1987, 4T - 3k 2016)
Davallioideae </ 7HE#}

Davallia mariesii T.Moore ex Baker ¥ ./ 7

(k) =Eiigksr & (P 1987, 24 - HE2016)
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Polypodioideae 7 5 H > HF}

Goniophlebium niponicum (Mett) Bedd. 74 %% X7
ZRMAETF (BrH 1987, 24 - H.E 2016)

Lemmaphyllum microphyllum C.Presl <X %

Sk ) SEPZAEIL (T 1969), SETAMEL SEHsks i, ZEWIAES, ANTAR (03,
PrE 1987, 4SS - 3EE2016), AAWE (GBEIEH 2017)

A ) AsEHE (117515 [MM-16-0101])

Lepisorus onoei (Franch. & Sav.) Ching & X/ %3 /7
(@t | S ARERTHEE g (4 - 3k 2016)

Lepisorus thunbergianus (Kaulf.) Ching /%37

(x| =Ed/MERE (FrH 1969), ZJEMFMNT, ZEiskr ik, ZEAAES, AR, AFATER
W (»ghd, 4 1987, 4 - 3Lk 2016), AHEME (326 1972, Hukusima 1979, B - FHEF 1986,
HEIE 2 2017)

12K | ARSI (115428, 117514 [MM-16-0100], 118523)

Neocheiropteris ensata (Thunb.) Ching 7 )G
( @k | ZJEHSEHET (A - 3EE 2016)

Pyrrosia hastata (Houtt.) Ching [ 74 €5 %
(3R ) AU (5 BRI 1997)
(/—K] JEBE RDB2011 : #MlfalB T4 (VU)

Pyrrosia linearifolia (Hook.) Ching ¥u—F3 %
(3t | SRR (H 1987, #3%F - H Lk 2016)
LBX | ZFEW=EET (111464 [MM-15-0003]), ZEMHETIL (37313 [MM-08-0612])

FPyrrosia lingua (Thunb.) Farw. t kYN
(k) =R (WH 1969), SEARMA, SEGAES (WFnd, 1 1987, B4 - #.E2016)
SEWEARE (43443 [MM-11-0114]), ABETEZIE (103437 [MM-14-0613])

¥

{e@fea hastata (Thunb.) Fraser-Jenk. I Y77 K
| X ) ZIRHAMERE (1 1969), SEHHEN, SRMTEM0, (b, FrE 1987, A - JE 2016)

ORDER SALviNiALES B> ¥ 3 7-EH
Marsileaceae 7>V #

Marsilea quadrifolia L. 57V

(k) =JRHEHEET (W 1969), (IH) ZE (KBRS 1997)

B ) (R) ZEH (117965)

(/=F) B RL2018 : MURMAEIR I (VU), JEBJ RDB2011 : #if/EiR 136 (CR+EN)
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Salviniaceae Y>> 3 EFH

Azolla imbricata (Roxb. ex Griff.) Nakai 742 ¥% 7%

(k) =ETHEHME (7 1969), (H) =& (PrH 1987, [LBIEMEWEE 1997, a4 - F E 2016)

(8% ) (H) =& (123866)

IBHE4E RI2018 : #IREIE B3 (EN), [KEE RDB2011 : #HERAEE (NT). 7H 7 F 7 HBOSK
RO EETTCBY, FERELEBEXWRbD STV, EREE OB TRMEL T2 )35 aMS
TRV AL BROEWEOHRIZE > TIHRHBIN TV A,

Azolla japonica (Franch. & Sav.) Franch. & Sav. ex Nakai +47 77 ¥ 7%
(@ ) (IB) =g (r/ 1987, JKRERYES 1997, 4 - HE 2016)
J—K) BB RL2018 : MREIE B (EN), JKBE RDB2011 : #EffMAR (NT)

ORDER SCHIZAEALES 7Y% ¥ % H
Schizaeaceae 7 H 5%l
Lygodioideae H =% HEF}

Lygodium japonicum (Thunb.) Sw. % =7

(Xt ) ZEHE 7R (1TH 1969), ZEHE» ] SEREiSES, ZEhsks B KFETEHE (PrE 1987,
B - Ek2016), (IH) =JEw (EH 1998), A (GHiHIEA2017)

(A ) ABHTHE LIRS (109887), AFHWE (127717)

SUBPHYLUM SPERMATOPHYTINA 18T~ HiE Yy H Y

SUPERCLASS GYMNOSPERMAE T A4
Crass GINkGgoopsDA 4 F 3 7 #l
SUBCLASS GINKGOOIDAE A 7 3 7 Hi {i

ORDER GINKGOALES A F 3w H
Ginkgoaceae 1 FaUF

Ginkgo bilobaL. £+ 3%
Xk ) (B) ZEH, AR (Wb, H 1998)
Rk, . RIREEEW  ZEWR [EBEMEMLo 4 73y ] (SEMHZET)

CLAss PINoPSIDA > ##]
SUBCLASS PINDAE < 7 HE
ORDER PINaLEs ¥V H
Cupressaceae b/ %}

Chamaecyparis obtusa (Siebold & Zucc.) Endl. &/ %

(3 | ZEMmAS (ITH 1969), ZRWERIL, RBUTHE, AMITTER, AFITFRD (WFhd, ES
WREYIES 1997), AJbEHE (PH 1969, #MIZA2017)

BA ) ZEmAEIL (122666), =ETH/ABEE (36601), AFHET (111836)

/—b ) AR - R
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Cryptomeria japonica (L.£) D.Don A ¥

(%@ ) SERRZIES (T 1969), KAFTTFHE SEmekr g, JGHTSEE (WFRb, KEBEYES
1997), AHAWE CF 1969, #HITA>2017)

(EA ) ZRWMEARR (123911, AFHEE (111913)

(J—K) bk - HERL RENGREM - SRR THIA/BEO 2] (RAIRTAIA)

Juniperus chinensisL. 4 7% (€x27 ¥ V)
(X)) (8) SEd, REE (OFhd, HH 1998)
A ) SUETTEAE (36616)

(J—K) fi#% 5B RDB2011 : #AERAIE (NT)

Juniperus rigida Siebold & Zucc. FAXIH ¥ (R X)

k) SEEEEITAME (TE 1969), ZRWATL, AMETTHEE, AHRTLR (0Fnd, KBEEY
$£1997), AFHEWE CFEF 1969, Hukusima 1979, BHIA>2017)

A | ZEmREL (122667), ZEAMEARR (70974, 123932), ZEHARIL (73935), ZEAEES (66171),
SRR (125355), AMEE LS (109856), ASEWE (111820, 115433)

J—K) REkiiaW : ZIEHER TIADF X (AFHATITAK)

Pinaceae ~YV#

Abies firma Siebold & Zuce. E 3
(X | ZEWAREIL (122672), ZEREi#HES (9360 [KT-3008])
(/=b) FEREAY : SRR [ LEH/ ML oE 3 | iy F2H)

Pinus densiflora Siebold & Zuce. 7T H<Y

(@) =Rl FrE 1969), SERATFL, AR REA, AAITE, OB FREE, AZFIIA (0
TG, RBEAEWEE 1997), ASRET (FHE 1998), ASEWE (FUF 1969, %1972, Hukusima 1979,
B - FUF 1986, {tHIEA 2017)

(BA ] ZEHRERAL (73776), ZEHFRMAT (27909), ZEWHI (73925), ZEHHERE (70967,
123926), ZEHTEER L (125359), AT 35 1L3kBh (109852), AMEHT AL (4015), AFIATEEA (39311,
39334), AHEH#E (111901)

Pinus thunbergii Parl. 7 ua<y
Xk ) ZEmMOWL rHE1969), (H) ZJE™, REAT (Wb, 20 1998)
LR ) ZRWEARE (70960), ZEREWEERL (125360), AERHT 5 LEKER (109859)

Pinus X densi-thunbergii Uyeki 74 7=
B ) SHEEAE (70960)

TBsuga sieboldii Carriere 7 7

@ AHRTHE (L BEAERE 1997)

U8 ) AmMATAAIL (4191)

| E REFLEW + BR [TEH Moy 7] (KFITRF TEI)
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Podocarpaceae < *#l

Podocarpus macrophyllus (Thunb.) Sweet f. spontaneus H.Ohba & S.Akiyama 4 X=2F
SEHEE (L BREYES 1997)

(8% ) =EHikARE (44888)

(J=K) B4 - KRESW : BR [EFoM 2<x] CRITSRATERL)

Taxaceae 1 F1F

Cephalotaxus harringtonia (Knight ex Forbes) K.Koch var. harringtonia 4 X 7Y

=ETE - JERT (PH 1969), SEAMAES (LBEHYES 1997), AFHER (Th-AHEE
HIIE422017), AHEWE (FE 1969, Hukusima 1979, B - HEF 1986, HHIZA>2017)

EA ) SEAMIL (122669), ZIRTFIMAT (27825), AFITHH (TR - AFER) (76282), AsHaE (115310,
115398)

Cephalotaxus harringtonia (Knight ex Forbes) K.Koch var. nana (Nakai) Rehder N1 1 XY
ZERREL (122670)

Torreya nucifera (L.) Siebold & Zucc. var. nucifera 7%

(x@ ) SEHMOWL (FH 1969), ZRMREL (ERBRHEWRE 1997), AHEE (CPH 1969, F) 1972,
Hukusima 1979, #hHHIZ7»2017)

(&% ) =FHERIL (125357)

(J—K) R#sitaw : SEHE TREEREOA Y | KM EER)

Torreya nucifera Siebold & Zucc. var. radicans Nakai F ¥ X7Y
(8% ) =FEmREL (122671)
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Memoranda for the Flora of Hiroshima Prefecture (9)
Ampelopsis cantoniensis var. leeoides and Cardamine anemonoides

Tetsuya SeraV

Summary

Ampelopsis cantoniensis var. leeoides was rediscovered in Hiroshima Prefecture for the first time in 40 years and

Cardamine anemonoides was newly recorded to be living in Hiroshima Prefecture.

Keywords: Hirohima Prefecture, new record, Ampelopsis cantoniensis var. leeoides, Cardamine anemonoides

JTRABXZ

Ampelopsis cantoniensis var. leeoides

INBRREMERIC L2 L, T F AT (dmpelopsis
cantoniensis (Hook. et Arn.) Planch. var. leeoides
(Maxm.) F. Y. Lu 25 BRICEET 5 L3, AA
=BT LD 1975 IO THRE SN, Zok
& DILHMEAR % L BIEAMEEORES S HTEL T
Wah L2l EOBBEDHRINE o 72720,
IRETMOEMB LIy FF—y Ty 27051 F
2008 TIXEWMARE, Ly FF—% T2 0ALE
2011 THEFEMCENEFNREIN TN S,

RAREDFE R U 7R YA 0 8 2 2o 37 &
LTHISN, %< OBMREAMEDL SR TWDIZH
PRDOLTERENZVDT, $TICHRLEOT
Eawh LRI T\ 20705k BENOE
PIBRE 1T L o TARED A BRI AED B LET
HY, BHEVDEBRINDG T HIRE S - TR
MERL 0 BRCEhd ol Z20L) HIRED
T, TRARKIZEEZ F S 0o BB E3d

HBOT, T NAXTHES HBITHE LGN H
57259 ] L) FHRHALREKDT R84 2 2HE o
TERANEFEL 225, AEEFRRTL LR
TX7.

EFILET, WWOROFRERERE S ORATHK
TRMERICHET 2T FHXSZEBBL-Z LS
BHole. BEMITEREERN 120m. BOEANT
WM& OBFE FEAS, RV LT H47:
DX NGET o7, 75 H Tk EOBERIEERD
BREEE) L) ICEE L AMOEDNIRA, Bt
B T LWIEEE o L REEL T A,
ZZT2015% 6 A27H, MHEICHROBES
BHTRL, TORELZVIRETHRT 5 L) FIF
THELZIT-o TV eI A, BEHISA—VE
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Memoranda for the Flora of Hiroshima Prefecture (10)
New locality of Taraxacum kiushianum H. Koidz.

Naoko Inoue? - Katsunobu Shirakawa? and Masao Yamamoto?

Summary

Taraxacum kiushianum was newly recorded from Chugoku Mountains including Hiroshima Prefecture.

Keywords : flora, Hiroshima Prefecture, Chugoku Mountains, new locality, Taraxacum kiushianum
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