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Population Structure of Dominant Evergreen
Broadleaved Tree Species of the Asahi Shrine Forest
in Himi City, Toyama Prefecture, in Special Reference

to Age and Size of Seedlings and Saplings

Toshiyuki Yamashita

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

Abstract: Population structure of the evergreen broadleaved tree species of Asahi
Shrine Forest in Himi City, Toyama Prefecture was surveyed. This forest was
dominated by Castanopsis sieboldii (Makino) Hatus. ex Yamazaki et Mashiba and Persea
thunbergii (Siebold et Zucc.) Kosterm. and is located near the northernmost range of
such forest in the Japan Sea side. The height of saplings of these two species were
measured in a quadrat of 20mX20m set in the forest. Five saplings of C. sieboldii and
seven saplings of P. thunbergii were found in a quadrat. Saplings of the former were
below 2m in height and seemed to have been repeating withering and sprouting of
twigs for years. In contrast, saplings of the latter were 0.8—3m in height. In
subquadrat of 10m X 20m, on the other hand, 193 seedlings of C. sieboldii and 122 of P.
thunbergii were found. Under the present condition on the forest floor, therefore, the
seedling bank would have been maintained by current seedlings originated from the
acorns in the mast year and some of the seedlings could survive and grow into
saplings when the comfortable condition would be formed in the forest.

Key words: Castanopsis sieboldii forest, Persea thunbergii, sapling, seedling bank
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Fig. 1. Location of study site.
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Fig. 2. Spatial distribution of canopy and sub-canopy trees and saplings in a quadrat (20m X

20m).
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Fig. 3. Histgram of seedling height classes of Castanopsis sieboldii, Persea thunbergii and
Cinnamonum japonicum in a sub-quadrat (10m>x20m).
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Table 1. Age structure of the seedlings of tree species of the Asahi
Shrine Forest in Himi City, Toyama Prefecture.

Castanopsis Persea Cinnamomum

sieboldii thunbergii Japonicum
Current year 73 60 0
Other age 120 62 15
Total 193 122 15
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Micropropagation and Characterization of the
Regenerated Plants of Triploid Lychnis senno
Siebold et Zucc., a Valuable and Rare Ornamental Plant

Toshinari Godo!, Takayoshi Oku? & Masahiro Mii%

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
2 Laboratory of Plant Cell Technology, Faculty of Horticulture,
Chiba University, 648 Matsudo, Matsudo, Chiba 271-8510, Japan

Abstract: A protocol for the micropropagation of triploid Lychnis senno Siebold et
Zucc. was established by the axillary bud method. MS medium supplemented with 10
mg/1 BA induced an average of eight shoots per node and they were successfully
grown in the glasshouse after in vitro rooting. Ploidy stability of these regenerants
was confirmed by flow cytometric analysis. The regenerants showed uniform flower
characters such as color, shape and size, which were also the same as those of the
original plant. However, they had taller plant height and flowered earlier than the
original plant.

Key words: Lychnis sennno, micropropagation, Senno, triploid

Lychnis senno Siebold et Zucc. (Japanese name is Senno) is a species belonging to
Caryophyllaceae and native to China. This species has been cultivated in Japan
because of the high ornamental value with large bright crimson flower since the first
introduction recorded about 600 years ago. However, L. senno is now cultivated only in
several private gardens and facing to the crisis of extinction, although commercial
cultivation of this plant has recently been initiated by a farmer (Godo et «l. 2000).
Lychnis senno remaining in Japan has been maintained by only vegetative propagation
methods, division and cutting, because of the triploid nature and consequently no
viable seed production. As these conventional propagation methods have some
problems such as low propagation rate, seasonal limit and difficulty in avoiding
disease infection, it is now required to establish the method for in vitro mass
propagation. However, our previous traial to regenerate L. senno plants through callus
culture was unsuccessful due to the loss of plant regeneration ability with increased
ploidy level (Godo er al. 2000). Consequently, we established a protocol for in vitro
propagation and preservation of L. senno plants utilizing the single node method
although propagation rate of this method was low (Godo er ai. 2000). In vitro shoot
multiplication has previously been reported in the other Lychnis species, 1. e., L.
coronata Thunb., L. kiusiana Makino and L. sieboldii Van Houtte (Furuya 1997).
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However, studies on establishment of effective micropropagation method of L. senno
have not yet been reported.

In this report, we describe in vitro propagation of triploid L. senno, a valuable and
rare ornamental plant, by the axillary bud method, which was proved to be a simple
and relatively fast method for the production of true-to-type plants.

Materials and Methods

Plant material

In vitro plants of L. senno were maintained on 1/2 MS (Murashige and Skoog 1962)
medium which consisted of half strength MS mineral salts, full strength MS organic
constituents, 20 g/l sucrose and 2 g/1 gellan gum (Phytagel; Sigma Chemical Co., St.
Louis, USA) without any phytohormones, for two years by transferring every 2
months and used as the material for this study. The original plant of L. senno has been
maintained by division or cutting after introduction from Kashima-cho, Shimane
Prefecture, Japan on October, 1997 (Godo et al. 2000).

Micropropagation

Node segments of ca. 5 mm long, each having a pair of axillary buds, were excised
from stems of in vitro plants, and placed on MS medium containing 30 g/l sucrose, 2
g/l gellan gum, and 6-benzylaminopurine (BA; 0, 0.1, 1, 10, 20 or 50 mg/l) or
thidiazurone (TDZ; 0.01, 0.1, 1 or 10 mg/1) as plant growth regulator (PGR) in a glass
tube (20 X 100 mm). The pH of medium used in this study was adjusted to 5.8 before
autoclaving. At least 20 nodes were examined in each concentration of PGR. These
cultures were incubated at 25°C under 16 hr light at 40 » mol m%s"!. After two months
of culture, number of shoots regenerated from each node was counted.

Sixty-eight shoots induced on the medium containing 10 mg/1 BA were individually
excised at the base and each ten shoots were transferred onto fresh 1/2 MS medium
without phytohormones in a glass bottle (500 ml) for shoot elongation and rooting. The
rest of the explants with regenerating small shoots on medium containing 10 mg/l BA
were cut into four pieces and transferred to fresh same medium for further
proliferation of shoots. One month after transfer of the shoots to 1/2 MS medium
without any phytohormones, rooted plantlets were potted in 6 cm pots with
vermiculite and kept in the room controlled at 25C to acclimatize for one month.
After acclimatization, regenerated plants were transplanted to new pots (12 cm
diameter) filled with compost and kept in the glasshouse without any temperature
control.

Flow cytometric analysis

Just before transferring to the glasshouse, a leaf of each regenerant was excised and
used for analysis of nuclear DNA content by flow cytometry. Mother plant cultured on
1/2 MS medium without phytohormones was used as a control. The leaf tissues were



March 2004 Godo et al. : Micropropagation of Lychnis senno 11

chopped with a scalpel in a plastic Petri dish containing 1 ml solution A of High
Resolution DNA-staining kit type P (Partec GmbH, Miinster, Germany), to which DAPI
staining solution (2 mg/1 DAPI (4', 6-diamidino-2-phenylindole), 10 mM Tris- HCI, 50
mM sodium citrate, 2 mM MgClz, 1% (w/v) PVP K-30 (Polyvinylpyrrolidone K—-30),
0.1% (v/v) Triton X-100, pH 7.5) was added after 5 min of incubation. The nuclear
suspension was filtered through a 40 »m nylon mesh to remove tissue segments and
incubated for 10 min at 25°C. All samples were analyzed with a Partec PA (Partec) flow
cytometer.
Characteristic analysis

One year after transfer to the glasshouse, all of the regenerants were transplanted
to large pots (18 cm diameter) and kept in the same condition. Several characters such
as date of first flowering, plant height, flower color, flower shape and flower size of
sixty-seven regenerated plants and one original plant were examined in the second
summer after acclimatization.

Results and Discussion

After two months of node culture, either one of the two buds located at a node
usually tended to grow on most of the medium containing 1 mg/l or less BA, whereas
approximately eight shoots were regenerated from a node after two months of culture
on medium containing 10 or 20 mg/l BA (Table 1). Pierik (1997) also described that
high cytokinin concentration stops the apical dominance and allows axillary buds to
develop. However, TDZ showed different effect from BA and was effective for shoot
regeneration of L. senno at low concentrations (0.1—1 mg/1) but harmful at 10 mg/I,

Table 1. Effect of concentration of plant growth regulators on shoot regeneration from node
explants of triploid Lychnis sennno Siebold et Zucc.

Plant Growth Concentration No. of No. of
Reglator ( gamol/1) explants shoots +SD
Control 0 41 1.0£0.3
BA 0.1 41 1.2+0.4
BA 1 41 1.5+0.8
BA 10 59 8.3%5.9
BA 20 20 8.1x+8.6
BA 50 20 1.4+4.7
TDZ 0.01 33 1.9+1.2
TDZ 0.1 33 44+48
TDZ 1 34 6.3+7.7
TDZ 10 20 0

All data were measured after 2 months of culture.
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which caused death of all node explants (Table 1). Ezura (1990) and Miller er af. (1991)
reported that combination of BA and low concentration of NAA was effective for
propagation from axillary buds in Dianthus chinensis and carnation (D. caryophyllus
cultivars), respectively, both of which also belong to Caryophvllaceae. Although the
effect of NAA was not examined in the present study, addition of 10 mg/1 BA alone to
medium resulted in sufficient number of shoot regeneration. In the genus Lychnis, L.
coronata, L. kiusiana and L. sieboldii, however, no heneficial effects of NAA have been
reported on shoot multiplication (Furuya 1997). Contrary to the shoot formation, no
roots were formed from the node explants at high concentration of BA (10 mg/1 or
more), whereas roots were successfully induced in most of the lower concentrations of
BA tested in this study (data not shown). Despite of the inhibitory effect of high
concentration of BA on rooting, shoots regenerated on medium containing 10 mg/1 BA

Fig. 1. Effects of BA on continuous multiplication of shoots induced on MS medium
containing 10 mg/l BA. Each shoot induced on the initial medium was excised and
cultured on the same fresh medium or medium without any phytohormones for one
month. Left: MS medium without any phytohormones. Right: MS medium centaining
10 mg/1 BA.,
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Fig. 2. Frequency distribution of relative nuclear DNA contents of Lvchnis senno Siebold et
Zucc. by flow cytometric analysis. a) The original plant cultured in vitro used as control.
b) Regenerated plant on medium containing 10 mg/] BA.

rooted easily after transferring to 1/2 MS medium without adding any auxin. Shoots
induced on medium containing 10 mg/l BA were continuously multiplied after
transferring to the fresh same medium (Fig. 1).

Although callus and cell suspension culture has been utilized for mass propagation
of plants in various ornamental plants such as lily (Priyadashi and Sen 1992, Godo ez al.
1998) and cyclamen (Hvoslef-Eide and Munster 1998), we found it difficult to
regenerate plants from callus cultures of L. senno, and, consequently, we adopted the
single node method although the propagation efficiency was low (Godo et al. 2000). In
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Fig. 3. First flowering date of Lychnis senno plants which were propagated on medium
containing 10 mg/1 BA. @: Micropropagated plants using 10 mg/1 BA. O: Original plant
as control.
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Fig. 4. Height of regenerated plants of Lychnis senno at first flowering. @: Micropropagated
plants using 10 mg/1 BA. O: Original plant as control.

the present study, we succeeded to improve the shoot regeneration efficiency by using
10 mg/] BA. Since we found the increase in ploidy level in the calli induced from leaf
segments of L. senno (Godo et al. 2000), we examined the nuclear DNA contents of 68
plants regenerated from the axillary bud culture in the presence of 10 mg/l BA, and
found no change in the ploidy level in all of the regenerants (Fig. 2). This result
confirmed that ploidy level of triploid L. senno regenerated on medium containing high
concentration of BA was stable during in vitro culture.

Although one regenerant died during cultivation, remaining 67 regenerants from
the culture with 10 mg/1 BA grew well in the glasshouse, and showed vigorous growth
in the second year. They flowered about two weeks earlier than the original plant in
the glasshouse (Fig. 3), and exhibited taller plant height than the original plant at the
first flowering season (Fig. 4). Although the reason for the changes observed in the
regenerants are not clear, Pierik (1997) described that the growth of the plants
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Fig. 5. Comparison of flower morphology in regenerated plants of Lychnis senno on medium
containing 10 mg/l BA. Each flower was collected from the different regenerants.

propagated by axillary bud method is usually better than that of the original plant,
probably due to the rejuvenation and/or the lack of infections with various pathogens.
Rejuvenation manifested by both morpholgical traits of leaf and improved efficiency in
the rooting was reported in the tissue culture-derived plants in many woody plants
such as Myrica (Katoh and Ooishi 2002), Sequoiadendron giganteum (Monteuuis 1991),
persimmon (Tao et al. 1994), and root stock apple (Webster and Jones 1989). However,
only few report concerning with rejuvenation was published on herbaceous plants
because of the difficulty in discriminating juvenile phase from mature phase.

Uniformity of the important flower traits such as color, shape and size were shown
in all regenerants (Fig. 5). Despite of the high ornamental value, commercial
production of this triploid L. senno has not yvet been initialed in Japan due to the
difficulties in mass propagation and breeding of new cultivars. This is the first report
for mass propagation of triploid L. senno, and the protocol of the axillary bud method
established in the present study may be useful not only for propagation but also for
inducing mutation in vitro by utilizing chemical and physical methods to produce new
cultivar of L. senno.
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Fig. 1. Distribution map of Alnus japonica forests in Okinawa Island. Arrowhead and arrows
indicate afforested areas which were reportted by Okinawa Pref. (1979) and Miyawaki

(1989), respectively.
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Fig. 2. Physiognomy of secondaly forest in Okinawa Island. A: Pinus luchuensis forest. B:
Mixed forest of Pinus luchuensis and Alnus japonica. C: Alnus japonica forest.
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Abstract: Murododaira on Tateyama Mountains is famous for habitat of Japanese
ptarmigan, Lagopus mutus japonicus. The vegetations around of their nests were
analyzed by the Braun-Blanquet method. Among six surveyed plots, three plots were
Vaccinio—Pinetum pumilae typical subassociation, and two plots were Vaccinio—
Pinetum pumilae subassociation of Rhododendron brachycarpum. The importance of
Vaccinio— Pinetum pumilae was recognized as the vegetation suitable for nesting of
Japanese ptarmigan. It is noteworthy that Japanese ptarmigan nests even in Vacciniun
ovalifolium— Gaultheria pyroloides var. miqueliana community were observed in one plot.

Key words: Lagopus mutus japonicus, Tateyama Mountains, vegetation
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Fig. 1. Study area and point of each plot.
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Plot Quadrat Topography Altitude Date Area

No. (m) (m)
Mikuridani 1~3 slope facing to SSW 2390 2001.8.23 6
Murodouyama 4~6 slope facing to NNW 2610 2001.9.6 6
Murodouenchiminami 7~9 slope facing to NNW 2510 2001.9.6 6
Murodouenchiminami 2 ~ 10~12 slope facing to NNW 2500 2001.9.6 6
Nokkoshi 13~15 slope facing to WSW 2360 2001.9.8 6
Raichominamione 16~18 slope facing to SW 2370 2001.9.8 6

Table 2. Summary of surveyed nests.

Plot Quadrat  Covered species ~ 1eight of  Diameter of ~ Depth of
No. cavity (cm) nest (cm) nest (cm)

Mikuridani 1 Vaccinium ovalifolium 43 18 8
Murodouyama 4 Pinus pumila 35 19 3
Murodouenchiminami 7 Pinus pumila 84 19 4
Murodouenchiminami 2 10 Pinus pumila 28 not clear not clear
Nokkoshi 13 Pinus pumila 25 16 2
Raichominamione 16 Pinus pumila 25 17 3
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Fig. 2. Mikuridaini plot.
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Fig. 4. Murodouenchiminami plot.
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Fig. 6. Nokkoshi plot.
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Fig. 8. Nest of Japanese ptarmigan in Mikuridani.
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Fig. 10. Nest of Japanese ptarmigan in Murodouenchiminami.
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Fig. 12. Nest of Japanese ptarmigan in Raichominamione.
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The Vegetation of Futagoyama as a Habitat of the
Japanese Ptarmigan, Lagopus mutus japonicus,
at Murododaira on the Tateyama Mountains

Megumi Yoshida

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

Abstract: Futagoyama, a small hill of Murododaira on the Tateyama Mountains has
been considered to be one of the habitat of Japanese ptarmigan, Lagopus mutus
Jjaponicus. The vegetation of Futagoyama was analayzed by the Braun-Blanquet
method. Vaccinio—Pinetum pumilae Maeda et Shimazaki 1951 was observed on the
hill tops and the vicinities but Sorbus matsumurana— Pinus pumilae community was
partly distributied on the south-western slopes. Lower parts of the hill Faurio—
Caricetum blepharicarpae Suz.-Tok.1964 were mainly founded and there were
considered to be good place which fledgling birds of ptarmigan feed in summer.

Key words: Lagopus mutus japonicus, Tateyama Mountains, vegetation
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Fig. 1. View of Futagoyama. (Sept. 16, 2003)
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Table 1. Summary of surveyed plots.

Plot Qu;(il’at Topography Al?r;L;de Date 1?:;;1
1 1~3 slope facing to SW 2380 2003.9.8 12
2 4~6 slope facing to SW 2380 2003.9.8 12
3 7~9 slope facing to SW 2376 2003.9.8 6
4 10~12 plain close to Funakubo 2374 2003.9.8 6
5 13~15 SW summit 2384 2003.9.8 12
6 16~18 saddle between summits 2382 2003.9.8 12
7 19~21 slope facing to NE 2370 2003.9.16 6
8 22~24 slope facing to NE 2370 2003.9.16 6
9 25~27 NW summit 2389 2003.9.16 6

10 28~30 NW summit 2386 2003.9.16 12

11 31~33 slope facing to W 2380 2003.9.16 12

12 34~36 slope facing to W 2372 2003.9.16 6

13 37~39 lower slope facing to W 2370 2003.9.16 6
HBRBEIVUEE WHHEA S 5 L BT BN, Ny

BREROFEEZOMAL AT ILOEEDHE
KX O MRS, AN, AR %
Table 112, MO % Fig. 2, A
DY % Table 2~Table 7I/R L7z, F/o%

ARIX DB % Fig. 3~Fig. 15127/ L 72,
#EX L, 5, 6, 10, 11Dki4:FHAH: 45
ZTable 21278 L7z £D 9 HLilfkX 1, 5,
6 IR TS 7 I H gL L, HilEEDK
PHOBIEIINZ LD s, a7 EE, N
TV ERMEOMEME S5 rEE- N
< B LR B 4 Vaccinio— Pinetum pumilae
Maeda et Shimazaki 1951(2 74 L 72, ZD9
B, ARAERK 1 ERT-Lioderaghng b
L. SRR L Tldn g = okt eiat=e
RGN AT R /A s/ AN« b
AT EWR OGN, NTH 2L v s F TR
HFIGEWIETH L EEZONS, #EIX6
(iZOO)I][TElJ"bP'W)"&iI:t il L, Ry
e ggnsce, BREETH 55 BHsdtie
m’ClSZcmc‘:’?’(’m o Tz, ThHil
L TRAIKL, 1TIEICRB I NS <y

A, sa gy RIS HARIE NS
T s T OHRDRIE L A5 2 THI

L7ze & o TINS 250 AEK G2 £E,
A ERHROBMIE, Ny F vyt
T, ray AT RO HE T H
EE-NARYREENT T2 v 7 F TR
#Vaccinio—Pinetum pumilae subassociation
of Rhododendron brachycarpum{ 53781172, 7
s xR ELRI S EE- N T
VRO L A TIRAN OGS W S
(P#t 1990a). 1 ~L7m& v iiEma &2
firhi%d, Y 7EV, #4LTEVKRRY
R AT 3 t’%%lll'fﬁ@ﬁﬂit REURRYA 'f <
YHEINTWS (Wi 1985). Al
771X 10, llfifﬁﬁimi’ 14~19mé& i
HorTho7,

AR 2 IR T =2 Bl 5 4
DOEDWHIL L H 52 L8, w7 V0
FHY VW2 Hh 53 LN L. FD7
OIFREOIFEILTEY, HIEOTmy 70
FTFATFENATIIFHL, v 7ot
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nd point of each plot.

Fig. 2. Study area ar
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Table 2. Vegetation table of plots 1,5, 6, 10 &11.

Plot number —1l 5T —6— —10— —11/

Quadrat number 12 3 13 14 15 16 17 18 28 29 30 31 32 33
Height of shrub layer{cm) 195 175 131 90 93 105 119 152 121 148 159 191 148 160 154
Height of herb layer(cm) 40 42 17 30 15 20 32 42 43 40 51 31 32 33 48
Cover of vegetation{’} 90 100 100 100 100 100 100 100 100 100 100 95 95 100 100
Number of species 0 9 5 8 4 4 1010 9 5 6 710 9 9

Species of the Phragmitetea

Pinus pumila S [4-4 55 4-4 44 55 55 4-4 55 5-5 5:5 5°5 55 44 5:5 55| M=V

Vaccinium vitis-idaea var. minus K + + + + +|arxE
Diffretential species of subassociation

Rhododendron brachycarpum S 141 11 + + + VA A &4

Rhododendron brachyearpum K + 11 (11 2:21-1 11 11 +insHrivsy

Chamaepericiymentm canadense K 2211 + + + 4+ + + + + 1T yFor

Vuccinium ovalifolium S + + + sy AT

Vaccinium ovalifolium K+ I + + 1-1 22 + + 4+ +io0yRT

Maiamthemum dulatanm K + + + 4+ A SNy
Species of the higher units

Rubus pedatus K + + + + IHAAFT

Streptopus streptopoides var. brevipes K + EAY LTy
Companions

Guultheria pyrotoides var, miqueliana K 1122 2-2 2-1 + 111 1-.1 + + + ¥I99~vw/F

Schizocodon soldanetloides K + + + + + + + + ATAHFR

Coptis trifolia K + + + + + + + 1wk Lr

Cludothamus bracteatus K + + 111+ + IvehvvY

Acer tschonoskii S -1+ + ItALT

Acer 1schonoskii K 2:2 11 + HESE 44

Lonicera tschonoskii K + + + tAbary Ky

Deschamosia flexuose K + DAARK

Sorbus sambucifolia K + + yhrF+h= ¥

Sorbus matsumurana K + vyat+d+avE

Vaccinium ovalifolium var. sikokianon K + S ALY =4

Cladonia vidcani K + 2A I

Pinus pumila community & L 72 (Table 3),
FARX 3UIEARRE DL VR D RO
T, aAnNA5 4o, FFeTrH)YX A, M
IH R TIRELF I XN -IF
F R SREOMANBL, > F /4 F
J, IV~ rFay, 7w )HRoh
bo LTI/ FMFY, I¥vLrFa
TN BEEMELIL, aNgr AV,
FACTHTI)VYA, oY RT T FY
TV RIDYF I F N -3 XX R
TrEHOMER L LTy T YT F
I—k VN MY AT MEERAERE Cirsio
otayae — Aconitetum senanensis Suz.-Tok. et
Nakano 1965& 43 L 7- (Table 4), ZOff
£ Wb D BIEUN L VI 5 B ETIARTE
THH (P 1990b). FH%EEH0.3~14mT
FEREERIEEE < 0% L. & e, —E L7z s
Mz, EHEEOERIZL>TY T/ %
SNA L IXTFR RS, anNg 4y

HEOBELHGFROND (EiHt 1985)
EV A IEA LA TERIE N M r A
FACTIHN)YANYE L ~ 2 TRLIBEE
HoThHo7z,

WX 4, 7, 8, IBIEAREOADEEE
TATAFavBIULavyayAriE

AFaw, Savday A Emiit+2
194 Fay—aray 2AriE
Faurio—Caricetum blepharicarpae Suz.-
Tok. 1964 em. Miyawaki et K. Fujiwara 1970 |2
SEIL7: (Table 5)o 174 Far—awy
Tay ArHERIE ELIET VT A
DEEHILL ML TED (b 1985,
B 1990) . A T-COILFMIZ SN D8
HThHbH, WEX4, 7, 8, 13lFVFihd
BT DFR T EBORER D257 C, FHED
L EFTHRL -ORH LB TH B0, 1
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Figs. 3—10. Photographs of the plots studied in Futagoyama, Murododaira on the Mts. Tateyama.
3: Plot 1. 4: Plot 2. 5: Plot 3. 6: Plot4. 7: Plot 5. 8: Plot 6. 9: Plot 7. 10: Plot 8.
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Figs. 11-15.
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Photographs of the plots studied in Futagovama, Murododaira on the Mis.
Tateyama. 11: Plot 9. 12: Plot 10. 13: Plot 11.

14: Plot 12. 15: Plot 13.
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Table 3. Vegetation table of plot 2.

Plot number

Quadrat number

Height of shrub layer(cm)
Height of herb layer(cm)
Cover of vegetation(%)
Number of species

Sorbus matsimuerana

Pinus pumila

Acer tschonoskii

Acer tschonoskii

Vaceinium ovalifolivm

Vuceinium ovalifolium

Copris trifolia

Schizocodon soldanellvides

Carex foliosissima

Streptopus streptopoides Nar. japonicus
Maianthemum dulatatum
Euborryoides grayana var. glaucina
Lonicera tschonoskii

Polvstichum microchlamys
Chamaeperictymenum canadense
Conioselinum filicinum

Sorbus matsumurana

Rubus pedaties

AR IAARRIRARARRAIARALAILLY

Table 4. Vegetation table of plot 3.

Plot number

Quadrat number

Height of herb layericm)
Cover of vegetation(%)
Number of species

Species of the Phragmitetea and diffrental species of associatoin

Hypericum kapmtschaticum var, senanense
Conioselinum filicimon
Lilium medeolooides

Species of the higher units
Veratrion stumineum
Culamagrostis longiseta var. longe-aristata
Peucedunom nudtivittatun:
Gentiana makinoi

Companions
Carex blephuricarpa
Polystichum microchlanys
Phyllodoce aleutica
Fuuria crista-gatli ssp. japonica
Schizocodon soldanelloides
Agrostis tateyamensiy
Coptis trifolia
Potentitla marsumurae
Saxifraga fortunei var. incixolobata £, alpina
Tillingiu ajunensis
Solidugo virga-aurca $sp. leiocarpa §, juponalpestris
Gentiana nipponica
Heloniopsis orientalis
Sieversia petapetala
Anemone narcissiflora var, japonica
Vaccinium ovalifolium

—2—
4 5 6
180 170 185
3B 50 55
100 100 80
15 14 15
33 222 + wIvutthvl
11 2:2 2.2 A=
-1 11 22 I%HhT¥
141 22 111 3%H2F
+ sy AT
1.1 1'1 + smavAd
1.1+ + IviFSLs
+ 1'1 + 49%F3
+ + + FTIACARY
+ + vy
+ + w4V
+ + I¥wkvvY
+ 4+ AFvavyrKy
+ + AT
+ 4+ TELYF
+ IvYvbriay
1-1 »9v0F++n=F
+ aAHRAFT
3/
7 8 9
61 50 56
100 100 100
18 18 16
+ + P
+ I¥vbsF¥ay
+ Zavay
1-1 11 1) anxdgsr4sy
1.1 222 4+ AFeyFIvA
L A A M L i
+ Eeide ) D7 o]
111+ + avlavAy
+ + 11 AIsHAIF
+ + + THAIVHEHIS
+ + + AUAFay
+ + + AUAHI
+ 4+ 4+ FFXeXAN
+ +  + DAY R4
+ + + I¥wkroaq
+ + 4+ IARYALELV Y
+ o+ PR
+  + IXYTHRIX) Y
+ + YT LK
+ + Lavlagaihw
+ + FrrAv
+ Ny AFY
+ rav AT

No. 9
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Table 5. Vegetation table of plots 4, 7, 8 & 13.

Plot number 4 — 7 —8— —13—
Qurddr at pumbcr 10 11 12 19 20 21 22 23 20 37 38 39
Height of herb la.yer(cm) % 29 21 21 25 3L 35 36 40 21 19 21
Cover of vegetation(%) 95 90 95 90 9 100 95 100 100 100 100 100
Number of species 8 10 8 9 9 9 W 9 5 5 7 7
Species of the Phragmitetea
Fauriu crista-galli ssp. juponica 3-3 2.2 241 2:2 4-4 3-3 2:2 22 2:2 11 11
Carex blepharicarpa + o+ 2:2 33 3:3
Conpanions
Tillingia ajanensis + + 1°1 + 1-1 + 11 + 11 + +
Potentilla matsumurae + + 1t + + + +
Gentianu nipponica + + + + + + +
Schizocodon soldanelloides + + 11 + + + 4
Carex pyrenagica + + + + + + 4+
Deschampsia caespitosa ssp. orientalis + + 11 11 1-1 22
Phytlodoce alentica + 2:1 + + + +
Agrostis tateyamensis + + + + + +
Sieversia petapetala + 11 + + +
Peucedanum mudtivittatium + + +
Solidago virga-aurea ssp. fciocarpa §. japonalpestris — + 1-1
Calamagrostis longiseia Nar. longe-aristata + o+
Philonotis fontuna + +
Cladonia stellaris +
Peucedanum mudtivittanon . dissectun +
Juncus filiformis +
Table 6. Vegetation table of plot 9.
Plot number 9
Quadrat number 25 2 27
Height of shrub layer{cm} 42
Height of herb layer(cm) 1219 17
Cover of vegetation(%) 80 60 90
Number of species 5 6
Empeteum nigrum var. juponicum K 44 2:2 222 Hrav5>
Gaudtheria pyroloides var. miqueliana K + 11 222 99=/%
Vuccinium vitis-idaea var. minus K + + + ua7%%¥
Deschamosiu flexunsa K + + + TJRAARF
Eubotrvoides gravana var. gluucing K + + + w3vantey/ %
Pinus pumila S 2:2 v
Solidago virga-aurea $sp. leiocarpa {. japonalpestris - K + IVTTRIRY
Table 7. Vegetation table of plot 12.
Plot number 12—/
Quadrat number 34 35 36
Height of herb layericm) 21 2 23
Cover of vegetation(%) 95 100 100
Number of species 11 9 10
Species of the Phragmitetea
Phvllodoce alentica + + 111 THEIUHEYT
Species of the higher units
Sieversia petupetala 44 44 33 Fronv
Schizocodon soldunetloides + + + AUAH:
Curex pyrenaica + + + FLAY
Companions
Fauria crista-galli ssp. juponica + + 111 494 F=7
Vaceinium ovalifolium + + + suwxr/H
Carex blepharicarpa + + + TaviavARY
Gaultheria pyroloides var. migueliana + + + YIIVI/E
Deschampyia caespitosa $Sp. orientalis + o+ BN TAARR
Aletris foliuta + + FN)IET
Cladothamus bracteatus + s de £ 4
Veratrum staminetwm + 54T LIy
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Table 8. The association or plant community of each plot.

No. 9

Plot No. Association or plant community
1 Vaccinio— Pinetum pumilae typical subassociation
2 Sorbus matsumurana — Pinus pumila community
3 Cirsio otayae — Aconitetum senanensis
4 Faurio—Caricetum blepharicarpae
5 Vaccinio—Pinetum pumilae typical subassociation
6 Vaccinio— Pinetum pumilae typical subassociation
7 Faurio—Caricetum blepharicarpae
8 Faurio—Caricetum blepharicarpae
9 Empetrum nigrum — Gaultheria miqueliana community
10 Vaccinio—Pinetum pumilae subassociation of Rhododendron brachycarpum
11 Vaccinio — Pinetum pumilae subassociation of Rhododendron brachycarpum
12 Anaphalido—Phyllodocetum aleuticae typical subassociation
13 Faurio—Caricetum blepharicarpae

=T F /Y HFEL T g TR
Anaphalido— Phyllodocetum aleuticae Ohba
1967 (2973 L 72 (Table 7). #MAX1202 40T
INPEFEHAID FETAFRORFMEI- S5 b
FIENIH L, WEKIBDA T4 Far— 3
7Ty AR LT, Diboh
GEEN-ERTX oMY RS, HEE
Table 8tZ/RL 7z,

FHA R OFGF A H BT ORI itk 14
VR L, Fig 160R L7z, ik bILTEDH & &
DHEDEITEE-—NAT VBT, 200
TR, #HaioO 1 5 Ry Car £
TN AV EEDGAT L T B, JerEil
TR & VR TIEN A <y OB <
NIH T s TR EL I T EE—1N T
TUBENT ey F R R D,
T oEUAHE D PO —ETIE Y 5 Y a )+
A EDBNAZ LD D EET LMD
Bo EPEMNLTER I E—NA =y DF v v
FNHa T, PIET ) i EDORE
ARINA 72D FHEE LTI B,

CAUIH L, FTRNE. PARHIO TERL
PEFHHI O P S TIES T4 Fav—aw
Ya g ATTHEDIL KRR O TV 5, 2

ARV & WA O TEIXRHL L )~
PRI ENLGHTH L 2 L, Ll
IR 3 CRTIT TR S R E DR
CETHDLIITH Y . 8 R HHET KA
MENDLDOEHEZOND,
IrarEe-— A= ENLA T4 F
av—ayyay ASTHE~NOBITEIL
by TS A R A L s RO
ETHLYTFXRTHF IRV HT b
B F N, TH v HE s F2%85
TR HIXNZNNT—TF ) IHFr 5
Hate EBNELL B D R A DL S Lz,
TAFaTDERREELE L TAHALEWNFLD
L
BFNTIZE LD E B, F4F
VIS I OEGINZ b 2L, ¥
DTN EFET, BRI 24 £ COENIMIC
DloTRHLTY S, SA4Favoiidh
DIEHNTE &, Bl s -0k bid
N THBHIMDWER (20014) % 3 N1 HiE
(20024F) CTHLMHA I TV, BlfE T
TIZA TN AR S U Tld v e v (5
I - 2002)6 T A F a3 v OFEEMIZDOW
TIZIET NV TR 5 B TR EREE
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L <A L7z (2001), =% FETids 72 EA0~T0em®D 2 @ s i B <y
L STTZE4: 12 X A 190346 72> & 20014 12 38 R AR THL, IAEINEENESICLS
(

Bl

SNBOMMONEEEZ R L 27— (& EHEEFOEREREE, B EMAES)30~
- e 2002) %@ 4. PUME(E (2001) (2 60cm® it & ERIZHER ST b (F
L HLEPERENLIDENI Yy ITE L 3 - e 2002) .

Z20m

. Vaccinio-Pinetum pumilae typical subassociation

Vaccinio-Pinetum pumilae subassociation of Rhododendron brachycarpum
Sorbus matsumurana-Pinus pumila community

Cirsium otayae-Aconitum senanensis

Anaphalido-Phyllodocetum aleuticae typical subassociation

Faurio-Caricetum blepharicarpae

Empetrum nigrum-Gaultheria miqueliana community

Fig. 16. The vegetation map of Futagoyama.
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L DFEAE RS S ERFIITIEar £E
—NATYBEDILCGA L TWD Z LB
Ll o7, FORAEFEIML TH L,
I TI0cm (MAERXS -3 F7—F13) T
R E19lem GHAX10—2 M5 —b30) T
HYH, IlmrxB2IARKI»E D o7
(Table 2). Lo TT M4 Fa v EREL
LTk, BMFIUDNA = BEEIS AT A
TELLDEEZLNS,

=, BENE, B INoALRETT1999
FEIZEE 3 TN AT, 20014E 512 b Bk
NOMDHERENTWDS (FILEEIES
BAR) o MHAEMEDOH LD G WALl
PR HEEAE O T O TIEA 714 F =
- ayYay AFEENLCHEKE Y
O, ¥harEx-—nNAUBENLSL T4
Fav—3ayTay ATHENOBITERIC
d, —HEETABEETHLYTYYTH
IRV MYAT MEESDAGLTVBE TS
EDPWHSE N ol NS DOBEO S,
TIRF K TH o 72O WEIL, HofHE L
TRETHLHIED Y TR, FAWLITN
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Materials for the Flora of Toyama (8)

Takaaki Oohara!’, Suekichi Takagi?’ & Kiyomi Yamamoto®
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2 348-10 Horioka, Shinminato City, Toyama 933-0223, Japan
3 4726 Yoshizukuri, Toyama City, Toyama 930-0142, Japan

Abstract: Through our recent field and herbarium surveys, 12 taxa are newly
recorded as members of the Flora of Toyama Prefecture. They are Biyxa alternifolia,
Cuarex tristachya, Cyperus glomeratus, Eleocharis equisetiformis, Scirpus X carinatus, Scirpus

wallichii, Vulpia octoflora, Polygonum polyneuron, Fallopia dentatoalata, Potentilla
amurensis, Hypericum perforatum and Cirsium arvense. Aditional localities in Toyama
Prefecture are reported for Scieria parvula, Nuphar subintegerrimum and Saussurea
maximowiczii, which have been known from only a few localities. Most specimens cited
in this paper are preserved in the herbarium of Botanic Gardens of Toyama (TYM) or
herbarium of Toyama Science Museum (TOYA).

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

CHFETEHLRMIZHS TV d 724l
W, WIRNTIEINE L 2icskL
WG N T Wb o 72k o HF % 20034 1
DWHRAE L L UCBEATEIC L VHERL O
THET %o

Al EIIEHmiERE LTS T 51298
P, VI NRL LIS B BT ORLERA
[ NARE] ORI 1983) o0 ik
WKEITONTWEVWLDTHD, ZNDHIHLD
Y FFRATY Bivea alternifolia (Miq.)
Den Hartog (32 7% B. echinosperma (Clarke)

Hook., % 4 7 Y=< A4 Scirpus wallichii Nees
(&R VA S hotarui Ohwi, TF ./ I FYVFF
Polygonum polyneuron Franch. et Sav. (X I F
X+ F P, aviewlare L. & L TEINHRS L
V7 —HEARE (TOYA) 12l S I Twiz,
. AL T aHY Serelia parvala Steud. |
Y A 277K 3 Nuphar subintegerrimon (Casp.)
Makino B & O 3 ¥ 2 7 ¥ I Saussurea
maximowiczii Herder @ 3 3L, N FEFT
WY TORE A L ARLERA T (A Lae
HONTWLR>7:5DTHDH, £ ATTR



50 Bull. Bot. Gard. Toyama No. 8

wE TR Loy V- 7y 7 20000 (8%
BiFF [ S5 BT A A R 2000) THEIRTE
EIBE (VU), 22 »YadvBitriya
7TH I EUEoMEoBEhos 584
i (L FL—4%7 v 73] (EIE
A GBS ER E SREERR 2002) TENEIL
BB L OEalfis SN TWwaLDOTH
DA, PR D EINEPUCE 242 R FH
BT E I,

k. AHEETHIH LA, mIILE
dehiti R AR (TYM) B & OFF I B3
bt > & — AR (TOYA) I E N T b,

1. BLRHEEE
1-1. bV FXRTH  Blya alternifolia
(Miq.) DenHartog +F7 7 3%

AHE K7 VTG T B & ST
—AEET, HARTIREHEEE D G080 T
M shThbH LR 1982), =B
T I E T (LA ro 72, e
EINTREE L v — AR s 2T
WE AT Y BOFRE A NI, AT Y B

echinosperma (Clarke) Hook, & [alsg & 7-4F
R AHE £ 2 5B 1 (TOYA 23226)
AETNTWE I LGt vice Z ORI
19914E IR EEN/ZLOT, ES 8cembl kB
CBLERWESF L EIARETL X
ACRABZETEATYMGHREZTHD
OTH - 12H, HRATE LIPS A EAME
BTAATHAT Y L I3RE s T g7z,
ZOMAROF TR L L 2 AWIIZA T
yH L) mERERIER O, YVIATS
B. aubertii Rich. v+ F A7 % B. japonica
(Miq.) Maxim. \ZV2IBIRTH - 7225, KE
2T (2~ 8{H) ohsiledid b ET
FInbowvghe diih o T, Zhb
O TR E (1982) AVRL7zE Y
TEATSOREHE L FELTwiizs,
AR EFE L e 49, LR BREADTE
ST & F Ui (g ) T o
T AAT > BRI, BFE & [ 2 B A
(Fig. 1) "EFLTVEDFMRETLI LN
T& 7z, SRS N iEI AT (1994) 12
e b YT A T YOG TS

Fig. 1. Bryxa alternifolia collected in Kosugi Town, Toyama Prefecture (TYM 10001).
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Fig. 2. Inflorescences of two species of Carex, collected in Kosugi Town, Toyama Prefecture .

A: C.tristachya. B: C. pocilliformis. Scales indicate 1 cm.
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Fig. 6. Scirpus wallichii collected in Kosugi
Town, Toyama Prefecture (TYM
10010). Scale indicates 1 cm.
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Fig. 8. Polygonum polyneuron collected in
Shinminato City, Toyama Prefecture
(TYM 10013). Scale indicates 1 cm.
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Fig. 9. Screlia parvula collected in Kosugl
Town, Toyama Prefecture (TYM
10019). Scale indicates 1 cm.
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Fig. 10. Hahitat of Nuphar subintegerrimum

in Kosugi Town, Toyama Prefecture.
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T

Fig. 11. Saussurea ma‘;immvf('zii collected in Kosugi Town, Tovama Prefecture. A: TYM 10022.
B: TYM 10023. C: TYM 10024. Scales indicate 10 cm.
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Materials for the Fungus Flora of Toyama Prefecture (2)

Makoto Hashiya

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

Abstract: Five rare fungi, Microstoma macrospororum (Y.Otani) Y.Harada & S.Kudo,
Dumontinia tuberosa (Bull, ex Mérat) L.M.Kohn, Xvlaria carpophilas (Pers.: Fr.) Fr.,
Inocybe actata Takah.Kobay. & Nagas., Amanita sculpta Corner & Bas were found in
Toyama Prefecture. They are new to the fungus flora of the Prefecture.

Key words: fungus flora, new records, Toyama
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Fig. 1. Fungi found in Toyama Prefecture (1). A and B: Microstoma macrospororum (Y. Otani)

Y. Harada & SKudo (M.Hashiya 3457). Scale bars indicate 1cm. C: Dumontinia tuberosa
(Bull. ex Mérat) L. M. Kohn (M. Hashiva 3487). Scale bar indicates 2cm. D: Xylaria
carpophila (Pers.: Fr.) Fr. (M. Hashiya 4005). Scale bar indicates 1cm,
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Fig. 2. Fungi found in Toyama Prefecture (2). Inocybe actata Takah Kobay., & Nagas., A: M.
Hashiva 3780, B: M. Hashiya 3618. Scale bars indicate 1 cm. C: Spore in SEM

photograph (M. Hashiya 3803). Scale bar indicates 5 pm.
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Fig. 3. Fungi found in Toyama Prefecture (3). Amanita sculpta Corner & Bas. A and B: Fruiting
body (M. Hashiya 3831). Scale bars indicate 5cm.
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DTFHRENRELLZDOIRFELELRYE
D> TV T F OB LIEL T,

AARTIEFRY (Nagasawa 1988), KFx
K (EA 2003), G (CEIN&EZ &
1999) ., BIUE (111 - UFIE 1972), HER
B (e 2002) oigEred b, Z0F LD
2E BRI, BUMERK S ) BEHEL & Zmik
DR E T2,

LEEAR

W AEARE, 7RO T S
B, WREF, 20034 10H19H
(M.Hashiya 4005).

BB EEEE, v 7ok b,
LG FE, 19954 7 H23H (M. Hashiya

4067).

BRI AR RN B = T BT AR KA
W, Lokl 2GR, 19954 7
A25011 (M. Hashiya 4068).

4. POFHBMIVEYT  Inocybe actata
Takah. Kobay. & Nagas. 77t > % 7%

THRRDARIANE 4 ~14mm, o
WCIBHFLERE AT H. WITE 225~
48mm, KX0.6~12mmTHlE <, £l
FEAE L 7- (A OEHERIEAS L S, T <
RABEIRIC 2 0 RTIIEERE, #12~15
am (FERZEE), KMCIIH 2 umd &
N/ Sy RGTHCY (W

20034 7 JIITH ., & LG 0T A7 e 2
IHHR SN T H VOB F TR L, 2
WT 8 AIBRCE IR 2 ) - o
F0I) T THBHVOIFIHTTH?
¥, 728 HIGH I EILM#EHIZSH B EIL
ZERAR— ViFHORME E Nz 7 VBT
THOARMELZREL .

AL, DIHZEAKE RIREBERICE T
FrfeR S A Gk - RIR 1993) HEFET,
AWLIE A Tah) T 14— D BRI
& EN, TEE, ZMEFSIToh Ty
b FREE (FH 2003) &tz
(FFO 2003) TH RSN D B0, MWOKFIELT

IR E TREN A,
BEEK

BILTA#EN, 27 a0 8T, R W,
20034 7 H170, (M. Hashiya 3618).

i VB P B LA, I+ ST, B
A%, 200348 A15H, (M. Hashiya 3780).

BINHEH, 70 I8T, B8
2003% 8 H16H, (M. Hashiya 3801).

BINTHAEET, > 77 8T, BE 3,
20034FE 8 A16H, (M. Hashiya 3803).
5. F¥FZFL T AT Amanita sculpta
Corner & Bas 7 7% 5§t

FEOEIII4~15cm, KHIFHE TR
KOERIHbN L, DZIRIRIKED LR
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i MHDFIFIRE Lz & & {hulbh,
IR THLED 2, HOEMIIER
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b LN LK EDT A~y - 357
MICTARRE L T AREE R, 20
2T,

BEEL, AR L CRE SN AR
lCPi X/ (Corner & Bas 1962)
FEAC, PETIIEE - LW - iEH (Mao.
2000) THE SN, HARTITRGE (GEik
2002). REALL (MEAEZDIH 1992), T3
IR (MG b 1995) TiEENH B, 1~
¥ —34 v b ETREESRTORMEIHE SN

TV B AR T 2.,
BERE

PN LT, TATY - aF I
N, FHRSEAE, 20034 8 H28H (M. Hashiya
3831).

BN AT AE, THVY - 3+ TH
M, FHEH, 20034 9 H22H (M. Hashiya
3911).

YaXFYAR/ AT EFENRETAERY
RFXT I BV WIARERIG, B
IRED L OX Y4 /45T FE FFERE N
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TRV ERBHRK, 7 kY
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SV ANV A RRVAL 3> sk o
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LUWITWEAR, Fx 4+ =779 750X
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Syo Kurokawa: Correct Citation of the Authors for Two Japanese Species
of Pilophorus
Bl GH: AAKES L) IR 2 oL

As Jahns (1970) pointed out, Pilophorus and Pilophoron are orthographic variants
(Art.61). Thus, the correct spelling with correct citation of the author for Pilophoron
nigricaule described by Sato (1940) is Pilophorus nigricaulis M.Sato, although Jahns
used 'Pilophorus nigricaule’ in his publications both in 1970 and 1981. In the checklist of
Japanese lichens (Kurokawa 2003), 'Pilophorus nigricaulis (M.Sato) Jahns' was
used. However, such a name was never published by Jahns. In the checklist,
"Pilophorus curtulus (Kurok. & Shibuichi) Kurok. & Shibuichi' was used for Pilophoron
curtulum described by Kurokawa & Shibuichi (1970). However, the correct name for
this lichen is Pilophorus curtulus Kurok. & Shibuichi.

Pilophorus nigricaulis M.Sat®, J. Jpn. Bot. 16: 173. 1940 "Pilophoron nigricaule”.
Pilophorus nigricaulis (M.Sat®) Jahns in Kurokawa, Checklist of Japanese Lichens:
82. 2003.
Pilophorus curtulus Kurok. & Shibuichi, J. Jpn. Bot. 45: 78. 1970 "Pilophoron curtulum’.
Pilophorus curtulus (Kurok. & Shibuichi) Kurok. & Shibuichi in Kurokawa,
Checklist of Japanese Lichens: 82. 2003.
The author is grateful to Dr. Goran Thor, who gave valuable comments on the
manuscript.

WEAE  Checklist of Japanese Lichens (HAMEHIKEIOF = v 7V A M) T LAEIC, 74
JIHIE2HDFEXRIZDOWT, HEHEDOUIHIEY BHo 72D TENIET D, Tabb, K%
Pilophorus (31550 & Pilophoron (B4 (&, HoulZorthographic variants (IE55: LA
L) THBD 5. Pilophoron Db & TRWMENI MK 2 HE, BISEREEZBHZTTEESL
ERZTIMMT A ENATES,

Literature Cited

Jahns, H.M. 1970. Remarks on the taxonomy of the European and North American Pilophorus
Th. Fr. Lichenologist 4: 199-213.

1981. The genus Pilophorus. Mycotaxon 13: 289-330.

Kurokawa, S. (ed.) 2003. Checklist of Japanese Lichens. pp. 128. National Science Museum,
Tokyo.

& Shibuichi, H. 1970. Notes on Japanese species of Pilophoron. ]. Jpn. Bot. 45: 73-82.

Sato, M. 1940. East Asiatic lichens (II). ].Jpn. Bot. 16: 72-177.

(B 7939-2713 & LM £ IR Y _EA% 1142 | Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan)



Bull. Bot. Gard. Toyama 9: 74 (2004)
B LS A A R BIT 5E

Masashi Nakata: Chromosome Number of Gastrodia pubilabiata (Orchidaceae)
PHEF: 2BV Y Y0y ORERY

A saprophytic orchid Gastrodia pubilabiata Sawa (Fig. 1A) was recently added to the
flora of Toyama Prefecture (Ochara er al, 2003). Cytological observations were made in
a plant collected at Shin-machi, Fuchu-machi, Nei-gun, Toyama Pref. Young flower
buds were used for the materials. The methods of chromosome preparation and
chservation were the same as those described in Nakata (2000). Voucher specimen was
deposited in the herbarium, Botanic Gardens of Toyama (TYM).

Interphase nucleus (Fig. 1B) was the complex chromocenter type proposed by Tanaka
(1971). Chromosomes at prophase had early condensed segments in the proximal region
(Fig. 1C). At mitotic metaphase 2n=22 chromosomes were counted (Fig. 1D). This is the
first report of chromosome number for the species. The chromosomes varied 3.5 —1.0 pm
in length and had centromeres at the median or submedian positions. Thus, the
chromosome morphology was similar to those of Gastrodia confuse Honda et Tuyama, 2n=22
(Aoyama & Tanaka 1986).

%&Nﬁmﬂmu'7uwv>u5>®ﬁwtf&%ﬁ? (Fig.l A) FWEL - T

HOMBEIT o 2FH, 20=22% 8 E L. THET7TIFFYvios s G5l

1986) & — ’5:1, u}s’)\ R (Fig.l B) MRS 2408 (Figl C). Wil (Fig.l A)
LEEREELTFTFEY Ym0 X PTW,

Yeth,
- HH

¥ m,&
gl i h
P vy
_ ‘ : \""“.— ’3’;‘5‘: L)
i.ﬁ:. T * — D =

Fig. 1. Gastrodia pubilabiata Sawa. A: Flower. B: Interphase nucleus. C: Mitotic chromosomes at
prophase. D: Mitotic chromosomes at metaphase, 2n=22. Bars in B-D indicate 5 m.
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Tohru Ohmiya?, Yuanxue Lu? & Kaiyun Guan?: Notes on the Plants of the
Genus Millettia around Kunming City, Yunnan, China

AR E & b EE R RV R & oMo 26, 20034111 2 HX h 124
280 £ TOSTAM, MEZEHBIIBO T ARMED L& LR ERTR 5720 FEHIIE->T
HETAIELL, IITIIEELRE L R - AT 2HEEVTORMTR LN 2 D
F 7 VEHEYOAA I OWTHRET 5,

Millettia dielsiana Harms (F{EETE) 3HPEIO L Lo 0EAT, EiIaF M E
KIZMS (Fig. 3) o EMATEHHIKEDEL EIZE AT B, BWdeE O/ (Xiaohe,
Fig. 1) T, /ANBBL R0 R S Millertia dielsiana D1 L T 7z, NI H 44 % 3848 L 7211
19 HIZEHEA L - R ORENTDWT W25 (Fig. 2). BHIZH T WELREBbhARIZE D
Mhhhot, T, WEHOLEHIES & EEIREOM 7 CHZE PRSI AU T
H o712 D Millettia dielsiana bR ZAZ L TR, —HISTESN TV AEEL LR
BENZY BEMTRENTY (Fig 9o BE5, FERADEBD ., WEASLWEEIIATT
RLFEDDLOELWIICAZYHE LD ER_bNL, PADLVHETIZSH HHS, MTD LS (i
IO VCEHAERTIEIRE LN 2620 E ) FETALENS L0 0 Ltk v, R L1
FED T EAESL §AUTRIEM IS R T A WREME OV R & b b, BRUIH ¢k, 12412041
(Xishan) T Millettia dielsiana O F1H:=¥R% A L 720

—Ji. BEAKRD Millettia velutina Dunn (BEHZ) 2%, RWHE SO 5 4F (Qlon-zhusi
temple, Fig. 5) (2B 2008 ICH4 L TW (Fig. 6). ZO—ilf X EAE & LTt
BB EIEDL N DL EDVEM ST\ b Millettia velutinald B0 I35 5 SEr oG
B EREA 5 16miZ ETFICD0 b N BIEDESED KT F ¢, HllT 5 miif Dtk z b
D2, BEOCHETHORFLALEMDNIYGNICESL T TIO—F NS ROMEITAE L T
WHDHBIEE RN (Figs. 6, 8)o HMHFDH BIUNIMERAIREMETDH DY, Millettia velutina 7
HAMAMIOR IR EEIZEA, IFRICAIKARR O, AAISEWZ12H 16 LTS
L7ZRIEADEENEL (2T BY (Fig. 7). 5%, REOHB L HFHAOET. S51213%
WRLERBETELZONDEEZ D,

(Vg et T939-2713  ETILNLG AR DT AR A2 - D R R b R B R T e
REAE  DEZE A R ##8650204 ; P Botanic Gardens of Toyama, 42 Kami-
kutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan, 2 Kunming Botanic Gardens,
Kunming Institute of Botany, Chinese Academy of Sciences, Heilongtan, Kunming, Yunnan 650204,
China)
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Figs. 1-8. Two species of the genus Millettia observed around Kunming City, Yunnan, China.
1: Scenery of the Xiaohe river (Nov. 9, 2003). 2: Fruits of Millettia dielsiana. 3: Twining
shoot of M. dielsiana. 4: Millettia dielsiana sold at a holiday market in Xiaohe. 5: A gatein
the Qiongzhu-si temple (Dec. 16, 2003). 6: Upper regions of the population of Millettia veluina
at Qiongzhu-si. 7: Fruits of M. velurina. 8: Lower regions of the same population of M.
velutina In Qlongzhu-sl.
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