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Changes of the species composition in “specific plant communities”

in Toyama in the last 30 years

Megumi Yoshida & Toshiyuki Yamashita

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-271(3, Japan

Abstract: Species composition was phytosociologically investigated at eight
“specific plant communities” in Toyama Prefecture. These plant communities were
selected as representatives and were surveyed phytosociologically by the
Environmental Agency, Japan in 1978 (the second survey), 1988 (the third) and 1998
(the fifth). The results obtained by the present survey were compared with those of
1978, 1988, and 1998 in accordance with Serenson’s similarnty index (QS). The
Crypromeria japonica community in Bijodaira on Mt.Tateyama showed the lowest
QS value (0.181) and QS values of the Castanopsis sieboldii community (0.256) in
Miyazaki and the Pinus pumila community (0.279) in Mikurigaike on Mt Tateyama
followed it. Species composition of these plant communities, in other words, has
been remarkably changed i the last 30 years. In the C. japonica community in
Bijodaira, subalpine taxa in the herb and shrub layers have disappeared and alpine

meadow elements are scarecely found in the Pinus pumila community in Mikurigaike.

It is noted here that plant communities in high elevations have been changed in more
remarkably in the last 30 years probably because of the global warming.

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

Toshiyuki Yamashita' - Megumi Yoshida'"’ + Susumu Ohnuma®
YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
“Mateyama Center,

Ashikuraji, Tateyama-machi, Nakaniikawa-Gun, Toyama 930-14 14, Japan

Abstract: Germination tests of the soil scraped from the sole of tourlist’s shoes were
carried out. The soil was corrected from the doormat kept at the front of the Tateyama
Nature Conservation Center, Mt. Tateyama, Toyama Prefecture through August in 2006 to
June in 2007. Fifteen taxa belonging to the 11 families were recognized in 79 seedlings
germinated from the soil.  Thirteen taxa of them appear to have been introduced from
outside of the present area. Among them, Digitaria adscendens (30) was largest in
seedling number and D. violascens (17) and Plantago asiarica {15) followed it. It 1s
noteworthy that Lycopersicon esculentum (cherry tomato, Solanaceae) and Ficus septica
{Moraceae) were found among them. The former may have come from remains of
tourist lunch and the latter has been brought possibly by tourists from Taiwan. Even
though only a few of them can survive in the alpine areas in Mt. Tateyama at present
because of the low temperature, some plants may invade into the present area in the future
especially under the global worming having been reported currently.

Key words: invaded plant, Mt. Tateyama, seed germination, sole soil of tounists
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Table 1. Number of seedlings germinated from seeds included in sail of sole collected at the Tateyama Nature Conservaticn Canter,

Cbservation records in Murodoudaira

Nur:;gr of Tovama
seedings Prefesture
(19589)

Taxon

Yoshida et al,
{2002)

Optmum germination temperature ('C)

Wisjelry of bie (Literature)

Environment
et all. {2006)

Digitaria adscendens 30
Digitana violascons 17
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Carex parciffora var. vaniotid
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Lycopersicon ascrlentum_cv.
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C & e e
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30/20  (Matsumura & Hiraveshi  1960)
L] L]
@ @
15-20% {(Ratcliffe 1961}
® ® ]
17 [Holt 1987)
O @] 10-16  (Standifer & Wilsen 1988)

35 (Sugino & Ashida 1973]
24-29  (Krueger & Shaner 1982

20-30  (Saiton 2004)

@ : Cbserved in Murodoudaira
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#:Data for Cardamine hirsuta
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Table 2. Monthly mean air temperature (°C) at Murodoudaira in 2006 and 2007.

2006  Jan Feb Mar  Apr  May  Jun Jul Aug  Sep Oct  Nov  Dec!
Time
900 -11.85 -861 -717 -1.16 6.70 967 1136 1548 11.22 563 —0.03 —6.56|
1500 878 -598 -480 019 831 831 1225 1645 1144 648 300 -536
Average —1032 -730 -604 -049 7.51 8.99 1181 1597 11.33 65.06 1.49 -598
2007  Jan Feb Mar Apr May  Jun Jul Aug  Sep Oct Nov
Time
900 -944 -833 -706 -154 3.12 785 1117 1404 1261 411 -264
1500 -6.15 -4.30 -5.31 0.17 4.26 841 11.04 1494 13.33 512 -1.31
Average -780 -6.32 -613% -069 3.69 813 11.11 1449 1297 462 -198

{Data from Tateyama Kurocbe Kankou Ca. Ltd.}
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Sedum pallidum var. bithynicum
AIGPER Y - # &b Y
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Ve LR e O SR EEEE T939-2713  Eilrikarn ik 42

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

Takaaki Oohara'’ & Sachiko Inoue?

""Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
“'Survey group for the flora of Toyama, the Friends of the Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama $39-2713. Japan

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

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

plant
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Fig.1. Sedum pallidum var. hithynicum at flowering stage in Toyama City, Toayama Prefecture
(June 9, 2007). A: Plants. B: Flowers and young fruits.
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Localities and chromosome numbers of Goodyera macrantha
in Toyama Prefecture

Toshiaki Shiucht & Toshinan Godo

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

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

1B.

Key words:
Prefecture
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Fig. 2. Habit of Goodyera macrantha at Kurabe
City (Sep. 13, 2007).
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Fig. 3. Chromosomes of Goodvera macrantha. A, B & C: 2n=28. D.E & F: 2n=28 + IB. A & D:
Interphase stage. B & E: Mitotic prophase. C & F: Mitotic metaphase. Arrow indicates early
condensed B-chromosome. Bar indicates 2 um.
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Chromosome numbers of Ajuga pygmaea (Lamiaceae) of Japan

Tadashi Kanemoto & Toshiaki Shiuchi

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

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

Key words: Ajuga pvemaea, chromosome number, Kumejima [sland. satellite
chromosome, Shimo-koshikijima Island, Takarajima Island

Ajuga belong to the Laminaceae. comprises about 50 species (Huang e/ a/. 1998). Most
species of the genus are distributed in the subtropical and the warm-temperate zones and
also in high mountains in the tropics. Thirteen species of the genus are native to Japan
(Murata & Yamazaki 2003). Ajuga pvgmaea is a perennial herb which well propagates by
runners and grows in seashores ranging from the south Kyushu to Taiwan through Ryukyu
Islands (Hatusima 1975, Walker 1976, Murata (982, Ohwi & Kitagawa 1983, Kitamura &
Murata 1994, Shimabuku 1997, Murata & Yamazaki 2003).

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

Locality Number  Chromosome  Voucher
of plants number

Koshikifima Islands:
Shimeo-koshikijima [sl. 1 2n=32 KO0s501
Satsumasendai Ciry, Kagoshima Pref.

Tokara Islands:
Takarajima [sl. 1 2n=32 TAO50!
Toshima Village, Kagooshima Pref.

Ryuky Islands:

Kumejima Isl. 4 2n=32 KU0501
Kume Town. Okinawa Pref. KU0502
KUG0503
KU0504

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

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

Results and discussion
Figure 2 shows somatic chromosomes of A. pvgmaea of the three islands. All plants
showed a 2n=32 chromosomal count. At mttotic metaphase, the 2n=32 chromosomes of
the plants showed gradual size varmation ranging 0.2 — 0.6 pm. Among the 2n+32

chromosomes, two medium-sized chromosomes had satellites on short arms (Fig. 2). The
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Fig. 2. Somatic chromosomes of 4juga pvgmaea. A: Shimo-koshikijima Isl. (2n=32),

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

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

Ajuga pygmaea of Shimo-koshikijima, Takarajima and Kumejima Islands showed
common cytological features although morphological differences were observed ampng
the three islands. Since only few plants from one population in each island have been
collected and used as the materials in this study. it is still unclear that the morphological
differences of A. pygmaea represent properties of island or population. Further
investigation into the morphological variations of Japanese 4. pvgmaea is desirable.
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An observation of individuals of Camellia reticulata in a secondary
cvergreen broad-leaved forest in Chuxiong, Yunnan, China

Masashi Nakata'’, Zhonglang Wang?, Yuanxue Lu”, Shuang Wang”’
& Kaiyun Guan®

YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2712. Japan
o Kunming Botanical Gardens, Kunming Institute of Botany, Chinese Academy ol Sciences,
Heilongtan, Kunming, Yunnan, 650204, P.R.China

Abstract: The sizes and the spatial distribution of individuals of Camellia reticulata
(Theaceae) in a secondary evergreen broad-leaved forest (10X 10m) were investigated in
Zixi Mountain (2300m), Chuxiong, Yunnan, China. Besides C. rericulaia, the secondary
forest tncluded Populus honatii, a deciduous tree, as pioneer plant, and Lithocarpus
deatbatus. Ternstoroemia gymnanihera and Dichotomanthes tristaniaecarpa as the
elements of subtree layer. A total of 73 individuals of Camellia reticiiaia were
recognized in the study area and they were composed ol 34 seedlings with less than 19 em
height, 14 juveniles belonging to herb layer with 19-50 c¢m height, || individuals
belonging to shrub layer with 51-150 cm height and 14 individuals belonging to subtree
fayer with 151-700 cm height.  The seedlings and juveniles tend to locate on the upper
gentle slopes of the study area, while the individuals belonging to shrub and subtree layers
tend to grow on lower part of the slopes. The seedlings and juveniles also tend to grow
on outside of crowns of the C. reficufata of the upper layers.

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

Fig. 2. Inside view of the forest studied. The
ground sloped from the night (NW) to the
left (SE).
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Table 1.
Chuxdong, Yunnan, China,

Species conmposition in a forest in which Canrellia reficuluia grows in

Date 2007.2.13
Resaarcher Wang. Lu. Wang and Nakata
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Comparisons of response for plant growth regulators in
tissue culture of Begonia native to Yunnan, China

Toshinar GOdO”, Yuanxue Luz’, Jingxiu LT & Kaiyun Guan®

" Botanic Gardens of Toyama,
42 Kamikutsuwada. Fuchu-machi, Toyama 939-2713, Japan
' Kunming Botanic Garden, Kunming Institute of Botany, Chinese Academy of Sciences,
Hetlongtan, Yunnan 650204. China

Abstract: Four species of Begownia, B. cathayvana (sect. Plarvcentrum), B. hemslevana
(sect. Platveentrum), B. longialata (sect. Platvcentrum) and B. pseudodivadis (secl.
Coclocentrum) native to Yunnan were examined for response in tissue culture. /n vitro
plants of these Begonia species maintained on 1/2 MS (Murashige & Skoog 1962)
medium {half strength of MS mineral saits, full strength of MS organic constituents, 20 g/l
sucrose and 2 g/l gellan gum) without any plant growth regulators were used in this study.
Leaf (ca. | ¢cm”) and petiole (ca. | cm long) explants were placed on MS medium (30 g/!
sucrose and 2 g/l gellan gum) supplemented with several concentration and combination
of plant growth regulators, BA, NAA, tidiazuron or picrolam. Then these cultures were
kept at 25+2°C under 16 h at dim light condition (1 pmo! m~s"'). The results of the
present study showed combinations of BA and NAA were effective for shoot regeneration
of sect. Plarvcentrum belonging species and combinations of tidiazuron and picrolam
were effective for callus induction of all species used in this study, however differences of
response were recognized among the species.

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

The genus Begonia L. (family Begoniaceae) has more than 1400 species (Smith ef al.
1986) and they are mainly distributed in tropical and subtropical regions of the world.
Many species in the genus have very high ornamental value with abundant variation of leaf
types and forms. Thus, begonias have been widely cultivated as indoor plants in the world
irrespective wild species or cultivars. Although, there are over 100 begonia species
discovered in Yunnan Province (Li & Guan 2003), southwest part of China, few species
have been used as horticultural source. In general, new cultivars of begonia have been bred
by conventional breeding methods, mutant selection and sexual hybridization. However, 1t
Is necessary that establishment of shoot regeneration systems from tissue or callus for
introduction of new trait such as flower color and disease resistant utilized with hew
breeding techniques such as gene transformation. Many researchers have already reported
for shoot regeneration systems from leaf or petiole tissue of this genus mainly cultivars
(Fonnesbech 1974, Takayama & Misawa 1981, Simmonds 1989, Simmonds & Werry 987,
Simmonds & Nelson 1988, Nakano er al. 1999). A few reports were published on the wild
species, although almost of them have high ornamental value (Piertk & Tetteroo 1987,
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Fig. | The material species of Begonia native to Yunnan Province used in this study.
A) B. cathuyana (sect. Platvcentrum), B) B. hemslevana (sect. Platycenirum).
C) B. lungialata (sect. Planvcentrum), D} B. pseudodrvadis (sect. Coelocentrum).

Zhuang ¢t al. 1985, Zheng 1983). Recently we also reported micropropagation of B.
rubropunctata. having high ornamental value with very beautiful leaf, native to Yunnan
Province, China (Lu er al. 2007). However report for callus induction of begonia has not
been published. In this report. we describe that comparison of response in tissue culture for
establishment of plant regeneration systems in tour species of Begonia native 1o Yunnap,
China.

In vitro plants of four species of rhizomatous begonia, B. cathayana Hemsl. (sect.
Platycentrum, Fig. 1 A), B. hemslevana Hook f. (sect. Plarvcentrum, Fig. 1B), B. longialala
K. Y. Guan & D. K. Tian (sect. Plarvcennum, Fig. 1C) and B. pseudodryadis C. Y. Wu
(sect. Coelocentrum. Fig. 1D), native to Yunnan Province, China were used in this study.
These plants were maintained on 172 MS (Murashige & Skoog 1962) medium (hall
strength of MS mineral salts, full strength of MS organic constituents, 20 g/l sucrose and 2
g/} gellan gum) without any plant growth regulators under a 16-h photoperiod (40 pmol
m~s’') at 25+2°C. Leaf (ca. 1 cm’) and petiole (ca. | cm long) explants prepared from jn
vitro plants were placed on MS medium (30 g/l sucrose and 2 g/l gellan gum)
supplemented with several concentration and combination of plant growth regulators,
6-benzylammopurine (BA; 2 mg'l), «-naphthalenacetic acid (NAA: 0.5 or 2 mg/l),
tidiazuron (TDZ: 0.1 or 0.2 mg/l) or picrolam (| or 2 mg/l). Then these cultures were kept
at 2542°C under dim light condition (1 wmol m™~s™"). The pH of all culture medium used in
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this study was adjusted to 5.8 before
autoclaving. Data were recorded after two
months of culture.

The frequencies of shoot regeneration and
callus formation after 2 months of culture
were shown in Table 1. On the plant growth
regulator  free medium, direet  shoot
regeneration from explants were observed in
B, hemslevana, B. cathavana and B
longialata.  Especially all explants of 5.
hemslevana induced shoots irrespective leaf
or petiole, however leal was inferior to
petiole for shoot regeneration of other two
cathayana (0 and 70 %,

respectively) and B. longialata (40 and

species, B.

100 %, respectively), on the medium. On the
other hands, all explants of B. pseudodrvadis
cultured on the same medium were turned
brown and died. Callus formation was not
recognized in all spectes cultured on the
medium.

On the medium adding both of BA and
NAA, explants of B. pseudodryadis were
turned brown and result in only 30 and
below % of explants induced shoots (Fig.
2A). Callus were induced ca. 30 % of leaf
and 90 % of petiole explants of B
pseudodirvadis, however subsequently these
callus tumed brown and died. Whereas 5.
hemsleyana, B. cathayana and B. longialata
showed high shoot regeneration frequency
(more than 75 %) irrespective leaf or petiole
(Table I, Fig. 2A). Nakano ef al. (1999) also
reported that no significant difference in
adventitious shoot regeneration on the
medium adding both BA and NAA between
leaf and petiole explants of B. fuberhyvbrida.

Qoda er ol 2 Tissue culture of Bewonia 42

G |

Fig. 2.  Responses of explant tissue after

3 months of culture. A) A few shoot
were regenerated from browned leaf
explants of B. pseudodivadis belonging
to sect. Coelocentrum. B) Numerous
shoot were regenerated from l¢af
explants of B. hemslevana belonging to
sect. Plarvcentrum. C) Callus were
induced from petiole explants of 5.
hemsleyana. Bars indicates | cm.

Combinations of BA and NAA were effective for shoot regeneration of begonias uscf in

this study except for B. pseudodryvadis. Regenerated shoots of all species were transferred
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Tuble 1. EfTect of plant growth regulators on shoot regeneration and callus formation of four Segoniu
specics native Lo Yuonan, China.

cathayvana hemslevan longralata pertdodryadis
Plant grov s Fxplant  Shea ' Callus Shoot Callus Sl Callus Shisot Callus
regulators (mg 1) regencration  (ormation Fegeneration  formation regencration  formabon  regensration  fomnation
[y} ("g) %a) 1%nl () (al 1%n [Tad
0 Leal 0 0 100 ¢ 40 0 0 0
Petiole 70 0 100 0 100 0 0 0
L ; - Leal 1{K) 0 100 0 100 () 20 30
BA2+ NAADS ] .
Petiole 100 0 20 0 100 0 10) o0
E seaf € ) 3. RS A3
o P HALG . 0 100 0 3.3 0 ) 5
Petiole 100 0 767 6.7 g5 () 10) 90
ST . [Lcat’ () 100 0 100 {1 100 ) 06.7
1’137, 0. J .
Mrpel s piole 0 100 0 100 0 57.7 0 06.7
R . L.cal 0 90 0 100 0 100 0 45
D/ 0.2 1 pic2 ) :
P2 etiole 0 100 0 100 657 347 0 66.7

Pereentages represent mean of 10-30 explants per treatment. Data were counled afier 2 months of culture.
a) shoats were regencrated directly from explants and via callus.
I+) eatlus withoul shoots.

to fresh 172 MS medium without any plant growth regulators in glass bottles and kept
under the same culture condition for rooting and future growth (Fig. 3A-C). Then rooted
plantiets except for B. pseudodivadis were planted in 96 hole tray with vermiculite and

Fig. 3. Plantlets regencrated from tissue of Begonia. A) B. cathavanu (sect.
Planccentrum) plantlet before acclimatization, B) B. hemslevana (sect. Platveentrium)
plantlet before acchmatization, C) B. pseudodinadis (sect. Coelocentrum) plantlet
before acclimatization. D) B. cathavana plantlets afier acclimatization.



March 2008 Godo er «f. - Tissuc culiure ol Begonia 43

kept m the box wrapped with vinyl seat controlled at 25°C for acclimatization for ca.one
month {Fig. 3D).

On the medium supplemented with both of TDZ and picloram, shoot regeneration was
not recognized expect petiole explants of B. fongialaia cultured on the medium
supplemented with 0.2 mg/l TDZ and 2 mg/l picloram. However, callus were induced on
all species used in this study nrespective concentration of TDZ and picloram (Table 1, Fig.
2D). Thesc callus were continuously growth on the same medium under the same culture
conditions by transferring of every two months interval. Although many researchers have
already reported direct shoot regeneration system from several tissues of begonias
(Fonnesbech 1974, Takayama & Misawa [981, Simmonds 1989, Stimmonds & Werry 1987,
Simmonds & Nelson 1988, Nakano et al. 1999, Pierik & Tetteroo 1987, Zhuang es «t/. 1985,
Zheng 1985), not yet reported for callus induction. Because it is difficult to induce and
maintain callus due to leaf tissues of many begonias have high shoot regeneration ability.

The results of the present study showed combinations of BA and NAA were effective for
shoot regeneration and combinations of TDZ and picrolam were effective for callus
induction. however differences of response were recognized among the specics. The
response of B. pseudodvadis in particular was different from those of the other species. It
might be that these differences caused by genetic difference. because only B
pseudodivadis 1s belonging to sect. Coelocentrim, and other species are belonging to sect.
Platveentrum. Shoot regeneration systems of begonias have already been reported by many
rescarchers (Fonnesbech 1974, Takayama & Misawa [981, Zhuang er af/ 1985, Zheng
1985, Simmonds & Werry 1987, Pierik & Tetteroo 1987, Simmonds & Nelson 14-)88,
Simmonds 1989, Nakano er a/. 1999). Therefore it was thinking directly shoot regeneration
from tissue is comparatively easy on genus Begonia. However there 1s the species having
difficulty with tissue culture like B. pseudodryadis. Establishment of plant regeneration
systems from tissue or callus 1s very important for not only propagation, but also mutation
breeding and genetic transformation. Actually, mutation breeding (Roest ¢f a/. 1981} and
Agrobacrerinm-mediated transformation (Kiyokawa er al. 1996) using plant regenerdtion
system were reported.

MEEHK" - B ¥ 2F-E M NAA (T Platvcentrum Bi0Y 3 = — kBRI 4
- hEEREE~T 7 OHBIEEIC RAGEHLNT B, FLoF7AorprEe
Blféh_%ﬁiﬁﬂﬂﬁmﬁd)%%‘@ttiﬁ o - g T ’I\fl' D71l A GRS R B
EEE BATH4MO~T =7 (B. HENFA, R TRISOIEVDIRE
cathavana, B. /wm.?/e}'ar?a. B. longialata (V) 3RS i Wie
|- Plarvcentrum [1) . B, f‘?f’udodﬂ'adis (" 7939-2713 B0 RE Lo b e BT L e
{Coelocenmrum ) DYl BERT A SRS (2 F L IRrh R - T 650204 P EER
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Materials for the Flora of Toyama (12)

Takaaki Ochara, Survey group for the flora of Toyama,
The friends of the Botanic Gardens of Toyama & Toshiyuki Yamashita

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

Abstract: Through our recent field and herbarium surveys, 6 taxa are newly recorded as
members of the flora of Toyama Prefecture. They are Erysimum cheivanthoides, Hovenia

fomentelia, Rhododendron semibarbatum.

Fiburnum wrightii var. stipellatum, Ixeris

polvcephala and Hhypochaeris glabra. Additional localities in Toyama Prefecture are
reported for Fexillabium fissum, which have been known from only one locality. Current
survival is reported for Habenaria sagittifera after an interval of 23 years, in Toyama
Prefecture. All specimens cited in this paper are preserved in the herbarium of Botanic
Gardens of Toyama (TYM). the herbarium of Toyama Science Museum (TOYA).

Key words: flora, new localities, new records. Toyama, vascular plants
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FTRIFED 5 b, AA T T o Vexillabium
Sissum F. Maek. 1 =4 £ T ,L'.—‘\r'" CliEi
A% 1 @ LAaan e J THELT [EILRO#

OBEFNOH2MHEEHI(L » FF—27

7 E\"E]; (‘"'L“ir‘fl |||,I\I|I~I.'r|ru||r:||w"f4\u;u4\'
2002) T/ o7 LTIEM (VU &
ENTWhWALOTHAS, £, T XPM¥iR

Habenaria sagittifera Rehb £, (1 [BUEIT L o F
F—& 7w 2000)] (BREETE KR HER T
4R 2000) CHERGAEHL I E (Vo). TEIL
RO EFNLOHS8E4] CHEMG
TAFE (CE) rXfTidsn, ARUELTHL 23 S50
(KR TR S TLAE, B{FT A4 Hh
BHBEN TV eha=bOTHDH
e, RBECHLEEARL. ELRS
RHUE AR (TYM) 33 KO Lt
WEERE A (TOYA) (ZUREESF TN
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1. BRI
1-1. TV ARZXA  Erysimum cheirantho-
idesL. 77778
L UL A T A P A D ke
ONSEAREIS VTR RS A T A ERE L
PEAEERLZ (Fig 1D, ZOERITES
70cm BIEOENEILITHHEDTH o0
(Fig. 1A}, %12 2~3 Sl 24EEAE
B LR, HETH MR EHE TS B
AR {ERRIEAE < BEII 1L S —6mm &
BV ARG 2 1 2mm FREE & CHIUYCRH
lv;wg[m {EFR LA TR X 33—3.5mm
LNET RS, TEFELEREITLERE 03—
XbHTHEV (Fig IB) o ah
{¥7° Ball (1964)72 ¥ ) Erysimum cheiranthoides
il & LB aZ L ERERL., &L
lili L=, AR LA LR OIBHFI A < A9 L.
AtfpEAEH O L OIIEARE - L THbhv a5
o

0.5mm ~

Lo (FH 2003), AMDHOE—#
(Zhifb kS22 6TV 5, SEMEEES S
HHE = F LT I D4 F 372 FRFRFIC
’1‘_-,"_."}‘3, PR BREORWV KRS ThoTe
W, A FFAFRLE YONERE 3)%< Rehi-
/N ST Hn": 7K’QU) BEHTHS D
I .”’ W A B S i e >frﬁ_w33*_éitri.l:ﬁ 5
7= O RIYDERE I'I?“'FJ"J/\JEH #2] (1) A %
LA EEt o 2 — 1992) (ZiL, dbiRE, K
'J'Ii 5 L )
| ke T B s T 4, i U2 (i ]*' ,l"(,i"-i 1990)
zﬁufuwuuaWW)
AT ||I“-‘-'i'rl‘-TL“-v*TH-I“"‘-’kJ&J\JMI kS e
YR BARIE (VAR & [R)7E S D A (R e
STV hois,
ol HLEE A g N BRI B o R OO
i1 200m, K EukHE 2007.5.6 (TYML17893) .
1-2. 7’7 >R+ 3 Hovenia tomentella
(Makino) Nakai ex Honda 7 1107 AT R
2007 4= 7 H 22 Bz i imT By T
At E LR R R A O S aEH S

OTE (Al A S

"'-:.'.I'LH |:I' =T ]J'{l JJ JI) Lx_: : L_.:_"__

S
VA,

LahTw

| —h'.'l- I Hgl-‘::ﬁﬁ:;:.'.ﬂ'l:: _:E E lH:vi'1

Gard. Toyama

No. 13

WA & L R & AT N S A2 RGO DT
Wi HhlEN (GEE 250m) THlERoRLK
(EmXF10m) 1 AL REL, EEAL(FRL
7= (Fig. 2). ZOAMIEEILRPIIE S 7040
4 A 4 iRF 3 Hovenia dulcis Thunb. (Z&%
@fatww\%m%wﬁ<mmuwmm
0.3mm FREEOENEA L. BEEOSRE 1% X
0.4mm LA L5 L \'fEE< gl (Fig. 2B). {E
PR/ NMER, S5O S Z ekl A £ E e
45 (Fig. 2C) 7o YR 6, AR Tl
Wk Bdboduds, X6129 B 9 HizlE{EFEE
WELEL 22, PERTICRENELTH
T EREREL-T2® (Fig. 2D), A THH
LEE L 2 DICERETECEE Y & L Tt
15, B g i B A | RN TR
XA L FE SN DA ST
IR AR A R
T (TOYA22259) . ml#l ™ (TOYA24271,
24272) . /IR (TYM24869, 25047) . Ak
i (TOYA49233) TF N FHEE AR -
[FlE SN AECRFEZD IR MEARDEL S LT
WS, IROIIEENESETHILONH
<, EROEESEHE TR E D o
sy, FooARTOaRLEEBEIND
LOThatz, —H., it i-LRBIESR
foEARIZE, ECSEERE L2 Lo L [REk
-L-’>«F~‘I'1f:‘k.f;-nwi_,,%’L#/?/ KT ERIEZNS L
@ (TOYA22177) 231 HEFFEN TV, £
ORI A E D HERAH S & ZIEIA U g T
hof, BH (1973) X7 7R AEAD
e | IR ¢ |t i el = BV N I il | A <l B
= ET, FOaAmEAMN (AR & fiid -
N L) . PUE, Ju & LTS8, H,u'k
WA AR AT S 2 (2003) 13 1A
(] ’-\'“>="tb\<— OIS B DEEATIR ]
LB TTE R T=OTERBILET 5K
':f M) &L Lb\é T, MBRICRA =Y
L EMES O FOBGEI T O 7= ¥ O i E KT
WSS e L (i b iy (FF ARk, T Ift

fas L) SRR (MAARIR, EEW) o4

PRV A/ EEe Y el
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’7‘/ ik B 1"F'i’-f RhAH LolimEnTing
. fERLATIIFOEOE
r" ’?\f |1ri TNt i b oy P bl L Bl I
ALTUNRV (B 1994, BiiiEMkd 2 5
b'.-'u'l,.!_.',.hn_q*:;-,._gag.'s;;;. 7l 1f-:> 2000, (i 1998). —
LSO iR LU sZe ik it
DatdkiE, BN (2003) AsEEN oS
ﬁmm‘fwaﬁ:%y$+>Mﬁﬂﬁﬁ
THhHEEALTDE
E%'?_'IH.L'.‘\-L-"r-ﬂ*ﬁ-l'lih!k Gl L".‘u_W_UJ: ({31 2003) .
AR (LR 1983, /)N 1987, HLRL - /MK
1987, T ULH e 45 2 1994) , ek i1
(letz b U ) S5 AR BTTAT R 2% 1996) . &
PRI (L 1997) (IZREENRH LN, FiBR T
GRERITR Y sy, oD A EESRE
|II""‘ﬁ(|.. ?:ﬂ;-ﬂ FHU AR B A
ADRILRIZHI-2EBEZLHND
k. BKORERH I EICIEAERE Lk
LISHZ H WIS B OEER S D 2 L 4
W LTE Y, KBS ST
L7 D (A O fERRTEI IR E B2 Hh
‘/.]
GEHLER A @ W] e ()BT I &S
MERRTTH 250m,

5B
e &, 2007.7.22

( TYMI7895 ) ; T kb #2 7, 2007.7.22
( TYMI7896 ) KR FE B, 2007.7.22
( TYML7897 ) ; - @& 03 , 2007.7.22
( TYMI17898 ) , — ff & B, 2007.7.22
{ TYMI7899 ) ; K 5L [& B . 200799

(TYMO17900) : L{iL 4 4 200m, AHE A,
1989.9.2 (TOYA22177) . 220m, FJJ50FERH .
2007.99 (TYMI17901) .

1-3. INA Ry D Rhododendron
semibarbanum Maxim., >/ JF
ERT LD SHIF DAL, 2005 F(2YFE O

HAHEREERIZ L > THE LR

’J'“l* SRR E SN LD TH
L, ZOHIIRRELAAI S, EAFEMNAET
e B D SR  BAH Z b LRERICE

ll\-ll!'hl ENEET LR YOS (Fig.3A) 5

LRSS

i it uSL e ”J-F]L.J J:‘IJL"\- -

AR TR,

" EE2) 40

AFETIE U 2R X072 0%, 2007 426 )]
(ZFH TRV VIE 'i'ﬁilf"'”él fmk 2 A, PR
2cm er\"' 5 ADHEED D
AW 2 AR = “1'.,« [':-;*'LF..‘"I-'.L\ ~1lulr/.>
3AERSEWT S (Fig. 3B) &0 45
Wé?fttm,ﬂfﬁvvibth,:
::.’.-F:i’.‘rf?‘f';, PR R L R J Y 3 a2
b1 Bl R _%.!-i‘l"' \Lm FTHY., K
2 ‘ MAEFT D i i Tdhol-, ZnE
CLZARRITE (LRIND )fp.il_.Jth":J‘?tL‘ <L
Vel e okl o [ 4 /+\héf SHASTRIIN TR e vl
FEACHL ZIX VR P TERAE S AR & ATE &
Bl Kf'lﬂ"l!!:-ﬁddl TWipinatz, 2~ H
W DAL Yamazaki (1993) (2 LAl
MREFE D, AN, OE, il &R T 505,
Horikawa (1972) 434 Tl K =T
iz#F L < {R— L.‘:‘U AP EILAAE D A A
iz EF R T A0E LA oy bR
Thviel, ‘;,',LI]':.-’\--'»’Jl-_I'l'si?J‘Iﬂjl',Q Gl | (i
il 7003) FEUL (BYH 1982) i L'.' (g
RIS S EREWEETIN S 1996, AfkHH
1987) . Iq FIL (N 1998} ZAnERA rvafp
B A AR (BT Dai RS L u\iﬁri)
B TIEARRTAE R o) o fopEH & [RlEk,
B R fHﬂ!h I«fk! THERE ’)lﬁ'iﬂlm'
Brh | Tiv5 k3 nd., EEEFRTLA
fili o3 5y r’|rf‘olrhinkrbl-'.i-I: RS L O &
INTHY, DA R A <D0
X o PEHI L AR [ BehE
FLw F5F—&7 7 20004 <°2007 8 H
ICMEShERBEYOL Y FF—F U R b
(http://www.biodic.go.jp/rdb/rdb fhtml) Tl
W EFBRTLRWLA, BELEFFRNO L >
FF—& 7y 7T 10 R CHERE YRR E
NotE e L TAHA ) & I\T gl P | £
A L X4 A BN O SO SR ARl b
OREIRE, RS L L Lb‘é?ﬁ‘ fralm i (i
[if] B BREEE 5T B PRERBERE 2001) Tl = HAYD
BHIZ K> TR LA #EToh TS

ZEhE, AETIISEIH O -TETE

||.I|/ -

]-Sn \O \_b‘\/(;-b\
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Hhod BARIZp g #5800 A Z 3= LEEA T
Wy, Aeds, Shlgt T AEEERIEL-4F
M T L > TRbhTiRWAMR, T
W TN OIEIR LN ORTHDS -
Line, FOBRINIITELEFL QOB ERE
Phasggo R X A, AFEL [EILROHE

WOBENDHLYAA (Ly FF—47
v 7 ERFE) I T BITH A TRATOAFS
HBENTWipdh ol zbic R EFsnTtn
b, R TOEFHIR R LTS
fRO CIRRANOFETEIE XA TEY, f#iE
BeuEL N LT ER, SEEELR
WAT Y —OF i (NT f#Y4) LLEDF
RO DAY THLLEZ LGNS, &
f& WL SR MEES A haL '41&1"6’-'7‘*’(:”\ g3
DAEFE LT ALENH S,

AR A ¢ T 650m (T L VR P el
EHZRERE LS L tm) |, W Az - RIERE
B, 2007.6.7 (TYM17503) .

14 FAFz=vvHeX=z
wrightii Miq. var. stipellatum Nakal
7 H4

2007 SE(CARIL PGB YEIZFF &N
TofiAiC, £HTDHIY
~ A AL Viburmom wrighiii Miq var. wrightii
(LB DR -T-HIREFZ 58 1LHE
fANEPED K~ K I BEEAN T '-;u'a L7z,
OEEADE (Fig. 4) (X, BFILEIME £ /1L
LV MEBRRE, KT g Nt
< 7RV ‘7‘|‘='s'-l|f{ Tie A, HEROSEEILL
T B < R Friilldn = 20—22 ﬂ“]tgzb\ﬁ
FORHY Y Y (Fig 4A) . &iniZ{LiHE= 0.2
—03mm PIEDORIENEZ D L) FFid
AN Z LG (Fig 4B) . — OFEA ATk
NITvH<vXI LEEHMBFRICIHL LS
a4y
stipellatum Nakai [0 L /= T g Ll B bl 4
atl 7¢ L"u’ufi'-.' L7 0 T Ao - ORI AR
SRR ST LT, WILR g
‘III_J?’Jl-uH'l"71<J-l". 20 | R e A AR

Viburnum

A HA

BLRATHLIEL

CEAH <

= H= A ¥ wrightii var,

4 ARG HEE & [umam,:y.: RPE R A LTI
ZTWAEdoT, L, LR R
ﬁl:-" IAEICUE SN I =23 LI
b a Wyl - 0. s 8l s .rli B ( TOYA4938‘F,
13442) . AT (TOYA4174) . 7 |l AT
(TYMI302, 1303) ., & iili (TOYA22612,
16908, 56380) . IAlEi (TOYA4144,4145) T
FTnEhiFEganh, SEFEEA-LOk
FEROBHE B HEADESTENTEY, 2
HiznnvFh A I v~ H=XILFREE
NARELOTh-oTm, HHMOEADIEE
s A=A v o ?,Ltqﬂ:lﬁ’-h"rib’,‘ﬂr‘:r[ #h (600-1300m)
DT T T HHUIRTH 1m3mm4
Foz ) «at+Z§%E 'l'»l: EETHIERD
YA XI5 M L IEHEBITH-
T, BULREDOERCRLIRY i3 Lakod
#:#7ﬂvf¢®%W&%i%h5Mﬁ
TR EEL TR, kEOIvviv
R LD REAREARTE TN TR
Aoz, Ohba (1993) (ZA4F I ¥~~~ KE
Dotk THREO I v~H~ X \CD Sy A
OERIZEEANCA LS EOAGR LT
LMD A, Bl (2001a) i—:d’km@ R Hr
T LESOEVUBIZAERS L LE
FCKFEEHEMO T FHTIRIFEAEFAE
YoHvXITHarETRLTVS, SHIKC
Wl (2001b) 1ZEERO Iy XIHH
KM%#\#ﬁi*Vﬁvfi*kW¢W%
FELdhamtTiT T a8, MEEEis (el 2 e
A EhiE S o fill 015 i AN T ’);-":IVWDHI.%‘F.1I;I_.'
RS ] TrEfk R, (IR, L
B H UL, BSERUL 2 v v 7 BRI O F R |
FA IV H X IONHNHH L
SN TS, BKHE (BEEL 1997) ReRi 0L
({37 2003) |ZidfE IS ECET O T
L0, ZHOHOEMIERANGSELSHICE
AAIe S L TEY . gkd A h
SO KPR EEET SR L OER
fHTICEhT A0 L LB Th A, wilit

WBEWT LIREICRE G A & H

FIEY E
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i~ & 3 OPEHN LT
IR 127, K

T T A

AHBOCIE, A I
PREERTH DS &0 BT
EPEMER A H EF N ISl

bR O IE - LR eH S, —hbom
THEME
"{):L}JIE':-'{':'

ik, AE I HZAIEK
THLD LW LB,
EEZDDMN ‘f‘}"i'f.' vt Bibhs, B
1L Uk o0 T g M ik T ol oo IR (i
2003, f{n“”-'-{'-ﬁM'l'l T 1999) DT, JJ;
WP (HET - 157K 1997) IZadigdsdh 1, &I
rh B A L R AE O A (TOYA22849
JelRE - S=H~ZX3) WS TL5
ZEDLIERECLETD Z LIAEETH
S H) IH"*\JJJT'-"" TOREIL RSB0
DRHET 2 2RISR HD
llr S 2 CEE SR TWiRWEITT
EEE T HHICEEFA S D SRl S
A, ek, dewt - B (1991) RS IEREA
WD I~ H~v XL H~=X3 Vdiatatum
Thunb. OHERE L HEiE L
ARTCRAA I =X IB/HTHE
EEMCIE A=A I @A m LA LR, B
BOIY~ =X X I OHEEITA
AIxwHeXIDNLICRAGHRER L
T BT EAE, ZORIITIT AN
WEaiZjiibns
AT AS - AT ~ 1F (FieEk . 78 A
BT (& » i) lOOOm K HI 3L, 1960.6.28
(TOYA49388) BEih s~ » & (FEE
ko R :]‘“-fu 1) 600m, £ EL[E
1956.8.3 (TOYA13442) ; WS _ETHETE A
FAIEE, HELF/A HER, 1957.6.16 (TOYA4174) ;
'i‘ﬁJIIET SELLITE e FAREE (J5E0Ek - v LET
AE) |, dERF/ARERR, 1947.7.- (TOYAL302,
1303) ; BLFTWMEBE E = o7 Tt (Biék .
RILWTEESE = 7 Pl 1500m, KHiE
A, 1989.9.19 (TOYA22612) ; & (1ilifkE 5
AT oo e 1100m, A (%5 T
2006.10.14 (TYM17904) ; & (LiifiAy kg~ J
Frge (JRLICER © ALl e~ K MFokR) 1250

7R

A, ThEd

B e, B
FoT

- Z =y e 1
\b\’.Jr'J)\}}’.L'\ E t

BT A REET AR

ATHE AL 1984.6.21 (TOYA1690R) ;
(RUic R JJRIET AR |
ALY, 1997.6.22 (TOYAS6380) : [Hiliilif
B AL (HEEE: - PIEF AR | HERT
DRI, 1959.7.26 (TOYA4 144, 4145),

1-5. EATRF Hypochaeris glabra L. %
7 £}

2007 &£ 5 A 27 B iiiEE g o 1o
i E S A SR, AT |
;I_.;':[r:'i e ) —+ O E R (S Im) T
BETE. #EEPOMEAREA L, SR ER
L7= (Fig. 5), SlulfEd iz, ol L
=& BT HF H radicata LAZESEL L -4,
D Thr-o7=is, i 16—30cm L/NRICin A
ZER, —FEUTHD :&‘ e e ZMNFE S
& A LISM T EIZED D PR BT AR
Fiztr oo ENHERS ;J\’Q’H'ﬂ“t-ﬁ G T

(Fig. 5A). BAENENIZ&H A0 BT R0t
EOFRIZ/AY 7.5—8mm &RV OIZHL,
HeA PN ORI IEIE T 3—3.5mm & i
Z & (Fig.5B) g &0 J‘-'!-’J:ii?’i;-".-? DeFilipps (1976)
T KD H. glabra L. Otk s L< —8T5HZ

FAMEEEL. KR EFRE L B e
Wy A R L f'##—')ﬁr FEAHIZ (A
il RIESNAEAD l!m nTEHELT, N
L4 57 FFOEARAPIZLEERTVARD
fo. AT —0 o FET, ERNTEHER
B 5 LATE A AL = A e LT
A (7K 2003), REFIZIZEITEYEL
ZOLOD LA ThHhd, ZOf-Hh [REIZ
(Fi & B HEMMOFOBERE DT HO
FELERF R ] (Z G ARRRITE Y Lif

SNTELT, &I (1973) HEREE
@ LU =EmROIINIEER WYt
it 1987), THIR (K4 2003), X
I‘Jiﬂ%‘ (LT P 5 8R4 2004) , Akl U (32

&R ST EEE A 2002), BEVEESIR (1%
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Rl T4 FH 250 L ikid /e €.

B AR b @ R gy, AT

-1300m,
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7 F
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Y AR ea el ¢, f w2 Z & ( 6B) ¥
OFFE A R L /Hi' b ) 7E L LR
ol i A .;. S AITGE=T r'-i'##ﬂfﬂ]"-'*"’-‘i?‘! (=
(LASER & 6 S = IR NPEOEEARIT A <,
HrmoEEAPIZLAREFESNLD O
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B ey
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e III
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e Ixelis dentata

A R

I

R o
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F— 5T 2000] 22007 F 8
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M ALBT A FHEHOBMNTHh -7
= ORI R N T B 7 D i B e R
(IR A L T A ERIR T - A
VT HI VN ‘/u.f)*l-' ahRHeENTE
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Fig. 2. Hovenia tomentella collected in Takaoka City, Toyama Prefecture. A: Plant (TYM17899).
Scale indicates Scm. B: Serratures of a leaf margin (TYM17896). Scale indicates Smm.
C: Flowers (TYM17897). Scale indicates 3mm. D: Fruits (TYM]17900). Scale indicates
Smm.
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Fig. 3. Rhododendron semibarbanum coliected in Nanto City, Toyama Prefecture. A: Leaves
of'a specimen (TYM17903). Scale indicates Smm. B: Flower (June 7, 2007).

Fig. 4. Viburnum wrightii var. stipellannm collected in Toyama City (TYM[7904). A: Plant.
Scale indicates lem. B: Upper surface of the leaf.  Scale indicates Imm.
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Fig. 5. Hypochaeris glabra collected in Imizu City, Toyama Prefecture. A: Lower surface
of a leaf (TYM17907). Scale indicates 2mm. B: Achenes in a capitulum (TYM17906).
Scale indicates 5mm,

Fig. 6. Iveris polycephala collected in Toyama City (TYM17905). A: Basal part of a leaf.
Scale indicates Smrn. B: apitula in nearly umbel arrangement. Scale indicates Smm.
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Fig. 7. Hubenaria sagittifera collected in Nanto City, Toyama Prefecture (TYM | 7908).
A: Plant. Scale indicates 5cm. B: Flowers. Scale indicates 5mm.

Fig. 8. Vexillabium fisswm at fowering stage in Kamiichi Town. Toyama Prefecture (August 13,
2007). A: Plants. B: Flowers.
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Materials for the fungus flora of Toyama Prefecture (6)

Makoto Hashiya

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

Abstract: Two rare fungi, Hvgrocybe caespitosa Murtill, fnonotus ludovicianus (Pat.)
Murrill were found in Toyama Prefecture. Japan. They are new (o the fungus flora of the

Prefecture.

Key words: central Japan. fungus flora, new records. Toyama Prefecture.
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Fig.2. Inonotus ludoviciam
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Two rare fungi in the Hokuriku district
Makoto Hashiya'’ & Jkuo Nose”

" Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
* Ishikawa-ken Forest Experiment Station,
Ho-1 Sannomiya-machi, Hakusan City, Ishikawa 920-21]4, Japan

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

Key words: central Japan, fungus flora, new records, Fukui Prefecture
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Fig.1. Conocybe nodulosospora (Hongo) Watling (M.Hashiya 6895). Scale bar
indicates 2 cm.
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Fig.2. Piewrotus cyvstidiosus O.K.Mill. (M.Hashiya 6876).  Scale bar indicates 4 cm.
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