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Cytological Studies on Chinese Begonia (Begoniaceae) 1.

Chromosome Numbers of 17 Taxa of Begonia
Collected in 2001 Field Studies in Yunnan

Masashi Nakata?, Kaiyun Guan?, Toshinari GodoV,

Yuanxue Lu? & Jingxiu Li2

1) Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
2) Kunming Botanical Gardens,
Kunming Institute of Botany, The Chinese Academy of Sciences,
Heilongtan, Kunming, Yunnan 650204, P. R. China

Abstract : The chromosome numbers of 17 taxa (including unidentified three) of
Begonia collected in Yunnan Province, China in 2001 are reported as follows; Begonia
crassirostris [rmsch. (2n=22), B. labordei Lévl. (2n=24), B. henryi Hemsl. (2n=30), B. tet-
ragona Irmsch. (2n=22), B. silletensis C.B.Clarke subsp. mengyangensis M.C.Tebbitt et
K.Y.Guan (2n=22), B. handelii Irmsch. (2n=66), B. psilophylla Irmsch. (2n=23), B.
cathayana Hemsl. (2n=20), B. palmata D.Don (2n=24), B. truncatiloba Irmsch. (2n=22),
B. dryadis Irmsch. (2n=22), B. cucurbitifolia C.Y.Wu (2n=44), B. laminariae Irmsch.
(2n=22), B. hemsleyana Hook.f. (2n=22), B. aff. dryadis Irmsch. (2n=24), B. cf.
purpureofolia H.Huang et Sui (2n=ca. 14) and B. sp. (2n=22). The chromosome num-
bers in ten species are reported here for the first time. Polyploid series of 2n=22,
44 and 66 are found in the genus Begonia of Yunnan.

Key words : Begonia, Begoniaceae, China, chromosome number, cytotaxonomy,
Yunnan

Begonia L. (Begoniaceae) is a pantropical genus with a few species extending their
ranges to warm temperate zones and contains about 1400 species classified into 63
sections (Doorenbos er al. 1998). In China more than 130 species are distributed
mostly in south of the Yangtze River, especially in southeastern Yunnan and south-
western Guangxi Provinces (Ku 1999).  Since the publication of “Index Florae
Yunnanensis” (Kunming Institute of Botany 1984), in which 50 taxa of the genus were
recorded in Yunnan, about 40 new taxa have been!added from Yunnan (Huang & Sui
1994; Wu & Ku 1995, 1997; Sui & Huang 1999; Guan & Tian 2000; Qian 2001; Tebbitt &
Guan 2002). A number of new taxa is yet to be added and some of them are in cultiva-
tion in the experimental greenhouse of the Kunming Botanical Garden.

The chromosome numbers of the genus Begonia have been reported for more than
200 species (Fedorov 1974; Ornduff 1967; Moore 1973, 1977; Goldblatt 1981, 1984, 1985;
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Goldblatt & Johnson 1991, 1994, 1996, 2000). However, with regard to Chinese
Begonia, cytological knowledge is very limited except for Taiwanese taxa, all of which
have been studied in detail (Peng er al. 1988, Peng & Chen 1991, Peng & Sue 2000,
Oginuma & Peng 2002). Recently chromosome numbers of eight taxa of Begonia from
Yunnan were reported, of those five were determined there for the first time (Tian er
al. 2002). Thus, cytological studies on Begonia of the Chinese mainland are desirable
especially for understanding their taxonomic relationships.

Under a joint study between the Kunming Institute of Botany, the Chinese Acad-
emy of Sciences, China and the Botanic Gardens of Toyama, Japan, field surveys in
Yunnan Province were carried out in June and July in 2001 by Godo, Lu and Tian
(Godo et al. 2002). Through the surveys, 32 dry specimens and 25 living plants of
Begonia involving 19 taxa and unidentified eight individuals were collected in
Xishuangbanna, Wenshan and Honghe Autonomous Prefectures, Simao Region and
Kunming City (Godo et al. 2002). The living plants have been cultivated in experimen-
tal garden in Kunming Botanical Garden, Kunming Institute of Botany. In 2002,
Nakata stayed in Kunming Botanical Garden and made cytological studies on them.
The present report deals with the results of chromosome observation of Begonia
collected in 2001 field surveys.

Materials and Methods

Twenty-three individuals used in this study belong to 17 taxa (Table 1 and Figs. 1—
3) including four unidentified materials; Nos. 16145 & 16152 (Begonia aff. dryadis
Irmsch.), No. 16027 (B. cf. purpureofolia H.Huang et Sui) and No. 16137 (B. sp.). Living
materials were identified by Guan and Li following the taxonomic treatments of Ku
(1999). Voucher specimens made from field collections are preserved in Kunming
Institute of Botany (KUN) and duplicates (as photographs in part) are in the Botanic
Gardens of Toyama (TYM).

It is well known that chromosomes of Begonia are difficult to observe, because they
are hardly stained with orcein and relatively small in size (cf. Legro & Doorenbos
1969, Sarkar 1989). We tried to stain for longer time with selected chemical products
of orcein dye after rather hard maceration. The procedures are as follows : fresh root
tips of 5 mm long were cut off from potted plants, pretreated with 2 mM 8-
hydroxyquinolin aqueous solution at 12—14°C for 8 h, and fixed with Farmer's fixative
(99.5 % ethanol : glacial acetic acid = 3:1) at 5C for 20 h. The fixed root tips were
macerated in 1 N hydrochloric acid at 60°C for 5 min, immediately rinsed with water
at room temperature for 1—5 min and stained with 1 % acetic orcein (synthetic;
Tokyo Kasei Kogyo, Co.) at room temperature (20—25°C) for 15—20 h in a microtube.
Meristematic regions of 1 mm long cut off from the stained root tips were placed onto
a slide glass, dropped with 1% acetic orcein, covered with a cover glass, then slightly
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Fig. 1. Plant materials. A : Begonia crassirostris Irmsch. B : B. labordei Lévl. C: B. henrvi

Hemsl. D:B. retragona Irmsch. E: B. silletensis C. B. Clarke subsp. mengyangensis
M. C. Tebbitt et K. Y. Guan. F: B. handelii Irmsch.
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Fig. 2. Plant materials.
patmata D. Don. D
Jolia C. Y. Wu.

At Begonia psilophylia Trmsch. B B. cathavana Hemsl. C: B
i B. truncatifoba Irmsch.  E: B, dryadis Irmsch. F: B. cucurbiti-
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Fig. 3. Plant materials. A : Begonia laminariae Trmsch. B : B. hemsleyana Hook. {. C & D :

B. aff. dryadis Trmsch. E: B. cf. purpureofolia H. Huang et Shui. F:B. sp.

[o's]
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heated by an alcohol lamp for a few seconds before squashing.

Results and Discussion

The chromosome numbers of the 17 taxa are presented in Table 1. Except for
Begonia cf. purpureofolia, which has relatively large chromosomes of 2.0—3.6 »m long,
all of the Begonia taxa had small chromosomes of mostly 0.6—1.0 ,m long, rarely
about 2.0 xm long (Figs. 4—6). Centromeric constrictions were observed mostly with
difficulty. Secondary constrictions and satellites were found in some taxa. Cytologi-
cal notes are given for each taxon with brief notes on growing sites as follows :

Sect. Begonia
1. Begonia crassirostris Irmsch., 2n=22, Figs. 1A & 4A.

One plant was collected at the face of a roadside slope in Mengla, Xishuangbanna
Pref. The chromosome number 2n=22 was determined in five cells of the plant. This
is the first report of chromosome number for the species. Larger chromosomes had
centromeres at median position.

2. Begonia labordei 1.év]. 2n=24, Figs. 1B & 4B.

One plant was collected on a roadside rock in Shilin, Kunming City. The chromo-
some number 2n=24 was determined in four cells of the plant. This is the first report
of chromosome number for the species.

Sect. Leichenheimia
3. Begonia henryi Hemsl., 2n=30, Figs. 1C & 4C.

Two plants collected on roadside rocks in Shilin, Kunming City and in Mile, Honghe
Pref. were studied. The chromosome number 2n=30 was determined in three cells in
the former and in five cells in the latter. This is the first report of chromosome num-
ber for the species. Small satellites were observed in medium-sized two chromo-
somes.

Sect. Sphenanthera
4. Begonia tetragona Irmsch., 2n=22, Figs. 1D & 4D.

One plant was collected at moist ground (soil pH = 7.1) near roadside stream in
Mengla, Xishuangbanna Pref. The chromosome number 2n=22 was determined in
five cells of the plant. This is the first report of chromosome number for the species.
5. Begonia silletensis C.B.Clarke subsp. mengyangensis M.C.Tebbitt et K.Y.Guan,
2n=22, Figs. 1E & 4E.

This subspecies was recently described because Chinese population of B. silletensis
differs from Indian populations (subsp. silletensis) by having larger leaves and une-
qually ridged fruit (Tebbitt & Guan 2002). One plant (sexuality unknown) was collected
at roadside slope (soil pH = 6.3) in Mengla, Xishuangbanna Pref., near the type local-
ity. The chromosome number 2n=22 was determined in three cells of the plant. Chro-
mosomes are variable in size; the largest two chromosomes of the complement are
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Fig. 4. Mitotic metaphase chromosomes of Begonia. A ; B. crassirostris (2n=22). B : B. labor-
dei (2n=24). C:B. henryi 2n=30). D:B. tetragona (2n=22). E:B. silletensis subsp.
mengyangensis (2n=22). F: B. handelii (2n=66). Bar indicates 5 um for A—F.

over twice as large as the smallest ones. The results agreed with the previous obser-
vation by Tian et al. (2002) for female plant of the taxon.
6. Begonia handelii Irmsch., 2n=66, Figs. 1F & 4F.

One plant was collected in Mengla, Xishuangbanna Pref. The chromosome number
2n=66 was determined in four cells of the plant. This is the first report of chromo-
some number for the species, 2n=66 having been not known before in the genus Bego-
nia. As being based on the polyploid series of 2n=22 (2x) and 2n=44 (4x) which is
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Fig. 5. Mitotic metaphase chromosomes of Begonia. A:B. psilophylla (2n=23). B:B.
cathayana 2n=20). C: B. palmata 2n=24). D: B. truncatiloba (2n=22). E: B. dryadis
(@n=22). F:B. cucurbitifolia (2n=44). Bar indicates 5uxm for A—F.

known to the Asiatic Begonia species (Legro & Doorenbos 1969, 1971), this species is a
hexaploid.
Sect. Platycentrum
7. Begonia psilophylla Irmsch., 2n=23, Figs. 2A & 5A.

One plant was collected at sloping forest floor near a road in Malipo, Wenshan Pref.
The chromosome number 2n=23 was determined in four cells of the plant as the first
report of chromosome number for the species. However, we need detailed karyotype
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Fig. 6. Mitotic metaphase chromosomes of Begonia. A B. laminarice 2n=22). B:B.
hemsleyana (2n=22). C & D : B. aff. dryadis (2n=24). E: B. cf. purpureofolia (2n=ca. 14).
F:B. sp. (2n=22). Arrowheads show the smallest "chromosomes" (see text). Bar
indicates 5 m for A — F.

studies and chservations on more numbers of individuals because the odd number is
unusual as a chromosome number of wild species. Chromosome fragment(s), B-chro-
mosome(s) or large satellite(s) parted by secondary constriction(s) might exist. Hybrid
origin of the individual is also thinkable.
8. Begonia cathayana Hemsl., 2n=20, Figs. 2B & 5B.

One plant was collected at gradually sloping forest floor in Pingbian, Honghe Pref.
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The chromosome number 2n=20 was determined in three cells of the plant. Two
chromosomes had satellites. Legro & Doorenbos (1969) counted both 2n=20 and
2n=22 chromosomes for this taxon. They showed good photograph of the 2n=20 cell
including one satellite chromosome, however, they described that “the most common
number for this species is 22" (Legro & Doorenbos 1969). According to “Chromosome
number of flowering plants” by Fedorov (1974), Heitz (1927) also counted 2n=20 and
2n=24 chromosomes for this species. However, Legro & Doorenbos (1969) ignored
Heitz's counts because of “high incidence of incorrect results” .

9. Begonia palmata D.Don, 2n=24, Figs. 2C & 5C.

One plant was collected at sloping forrest edge (soil pH = 6.0) in Malipo, Wenshan
Pref. The chromosome number 2n=24 was determined in four cells of the plant. The
following chromosome numbers were reported for this species under B. laciniata
Roxb. ex Wall., a synonym of B. palmata (cf. Ku 1999, Golding & Wasshause 2002);
2n=20, 22 (Sharma & Bhattacharyya 1961, Legro & Doorenbos 1969), 2n=22 (Legro &
Doorenbos 1973), 2n=32 (Sharma & Bhattacharyya 1957) and 2n=46 (Sarkar 1974,
1989). The chromosome numbers n=11 and 2n=22 are also reported in B. palmata of
Taiwan (Peng & Chen 1991, Oginuma & Peng 2002), although Taiwanese plant is con-
sidered to belong to different variety, var. bowringiana (Champ. ex Benth.) J.Golding et
C.Kareg (Ku 1999). Tian et al. (2002) also observed 2n=22 on the same variety but in
individual from Yunnan. The present result did not agree with them, however,
through the cytological studies on Begonia section Platycentrum we have counted
both 2n=22 and 2n=24 in individuals from different six localities in Yunnan (Nakata &
Guan, unpublished data). These results indicate that various chromosome numbers
have been reported for the present species. On the other hand, B. palmata is com-
monly recognized to show rather great diversity in morphology and five varieties
have been proposed (Ku 1999). Thus, it is hoped to study whether variations in chro-
mosome number are related to morphological diversity or not.

10. Begonia truncatiloba Irmsch., 2n=22, Figs. 2D & 5D.

Two plants were collected at roadside slopes (soil pH = 8.1) in Malipo, Wenshan
Pref. The chromosome number 2n=22 was determined in two cells of the one plant
and in four cells of the other. This is the first report of chromosome number for the
species. Satellites were observed in three chromosomes of the complement.

11. Begonia dryadis Irmsch., 2n=22, Figs. 2E & 5E.

Three plants were collected at roadside slopes (different place, soil pH = 7.2 & 7.5)
or moist ground (soil pH = 6.0) near roadside stream in Mengla, Xishuangbanna Pref.
The chromosome number 2n=22 was determined in five cells in three plants. This is
the first report of chromosome number for the species. Satellites were observed in
two chromosomes of the complement.

12. Begonia cucurbitifolia C.Y.-Wu, 2n=44, Figs. 2F & 5F.
One plant was collected at a small cavity in roadside slope in Maguan, Wenshan
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Pref. The chromosome number 2n=44 was determined in four cells (some chromo-
somes in Fig. 5E are overlapped each other) of the plant. This is the first report of
chromosome number for the species. As mentioned before the polyploid series of
2n=22 and 2n=44 is present in Asian species of Begonia (Legro & Doorenbos 1969,
1971). This is the fifth example of the tetraploid species.
13. Begonia laminariae Irmsch., 2n=22, Figs. 3A & 6A.

Two plants were collected at roadside slope in Maguan and Malipo, both Wenshan
Pref. The chromosome number 2n=22 was determined in three cells of the former
and in five cells of the latter. This is the first report of chromosome number for the
species. Satellites were observed in two chromosomes of the complement.

14. Begonia hemsleyana Hook.f., 2n=22, Figs. 3B & 6B.

One plant was collected at slope (soil pH = 7.2) facing a stream near road in Ping-
bian, Honghe Pref. The chromosome number 2n=22 was determined in six cells of
the plant. One chromosome had satellite. Our result confirmed the previous reports
by Legro & Doorenbos (1971) and Tian er al. (2002).

Unidentified taxa
15. Begonia aff. dryadis Irmsch., 2n=24, Figs. 3C, 3D, 6C & 6D.

Two plants were collected at roadside slopes (different places, soil pH = 7.6 & 7.9)
in Mengla, Xishuangbanna Pref., where B. dryadis was collected in this field surveys.
The chromosome number 2n=24 was counted in four cells in both plants. The results
differ from that of B. dryadis (2n=22).

16. Begonia cf. purpureofolia H. Huang et Shui, 2n=ca. 14., Figs. 3E & 6E.

One plant was collected at roadside slope in Pingbian, Honghe Pref., where the type
specimen of B. purpureofolia was collected nearby (cf. Huang & Shui 1994). As men-
tioned before, the chromosome morphology of this taxon is quite different from the
others; the chromosomes are larger both in length (1.6—3.6 xm) and width (ca. 1.0
pm) compared with the other taxa studied, the chromosomes vary in size between
chromosomes of the complement, large chromosomes have segmental structures, etc.
In some cells of the plant the chromosome number 2n=14 could be counted, however
in another cells problems remained. As shown in Fig. 6E, the smallest two
“chromosomes” frequently closely situated, moreover, faint chromatin thread is some-
times visible between the two. It is probable that the two “chromosomes” are prac-
tically two chromosome segments of a chromosome separated by secondary constric-
tion or nucleolus organizer region (NOR). In order to determine exact chromosome
number of this taxon, different methods, such as enzymatic maceration — flame dry
method for chromosome preparation, fluorescence chromosome banding for detecting
heterochromatin and in situ chromosome hybridization for detecting NORs are desir-
able.

17. Begonia sp., 2n=22, Figs. 3F & 6F.
The plant was collected at roadside slope (soil pH = 7.9) in Puwen, Xishuangbanna
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Pref. The chromosome number 2n=22 was counted in two cells of the plant.

In this study the following chromosome numbers were found in the 17 taxa (the
number of observed taxa are given in parenthesis); 2n=ca. 14 (1), 2n=20 (1), 2n=22 (8),
2n=23 (1), 2n=24 (3), 2n=30 (1), 2n=44 (1) and 2n=66 (1). Legro & Doorenbos (1969,
1971) counted chromosomes in 190 taxa of Begonia in which 40 Asian taxa are in-
cluded. The chromosome number 2n=22 and its polyploid 2n=44 are predominant (24
taxa, 60%) in the 40 taxa, especially in sections Sphenanthera and Platycentrum
(100%). The same aspect was shown in the present results. Findings of the hexaploid
species (2n=66 in B. handelii) in our study may indicate that polyploidization have
played an important rule in the speciation of Chinese Begonia. In contrast, Taiwanese
Begonia showed different aspects in both chromosome number and morphology.
Among the 14 taxa studied only two (belonging to Sects. Sphenanthera and Platycen-
trum) have 2n=22 chromosomes (Oginuma & Peng 2002). The other 12 taxa show rela-
tively high and wide range of chromosome numbers, 2n= 26, 36, 38, 52, 60, 64 and 82
(Oginuma & Peng 2002). Additionally, except two taxa, the chromosomes of the Tai-
wanese Begonia are large enough to be analyzed karyotypically (Oginuma & Peng
2002). Thus, the taxa of Begonia in Taiwan might have evolved from the ancestor(s)
which were cytologically related to Begonia ci. purpureofolia of Yunnan by polyploidiza-
tion and hybridization.

Legro & Doorenbos (1971) observed 2n=16 chromosomes in Begonia gigantea Wall.
as the smallest number of chromosomes of the all 190 taxa of Begonia studied. Fur-
thermore, they mentioned that the species is only one in which the individual chromo-
somes of the genome can be recognized. It is very interesting that B. cf. purpureofolia
in the present study has a similar cytological characteristics as B. gigantea, although
the exact chromosome number could not be determined.

In 2002 we made another field surveys on Begonia in Yunnan Province. Over 100
dry specimens were made and about 80 living plants were collected and have been cul-
tivated in Kunming Botanical Garden. Also we are doing chromosome observations
on Chinese Begonia conserved in Kunming Botanical Garden, firstly concentrating
into the largest section, Sect. Platycentrum. The present and coming results will give
us an important informations on the principal features and the taxonomic relation-
ships of the taxa of Begonia.
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H#3 B. cucurbitifolia CY.Wu (2n=44). [H34
FKIGEHE B. laminariae Irmsch. (2n=22), &%
FRifE5: B. hemsleyana Hook.f. (2n=22), IF 4
FRESE L7 - -4 B, aff. dryadis Irmsch.
(2n=24), ERKMHELPS L —F B
cf. purpureofolic H.-Huang et Shui(2n=ca.
14), RO —# B.sp. (2n=22)o ZNIHI L
10D EAREBII S UPNRTTH b, T
B a4 Fomicid 2n=22(f5k) .44
(DufisfK) . 66 (R ORI H B 2 &
MHLPI ko7,
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Epidermal Morphology of Fruits in
Japanese Scutellaria (Lamiaceae)

Takashi SawanomukaiV, Makoto Hashiya? & Naohiro Naruhashi?

DDepartment of Biology, Faculty of Science, Toyama University,
3190 Gofuku, Toyama City, Toyama 930-8555, Japan
2Botanic Gardens of Toyama,

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

Abstract : The epidermal morphology of fruits of eighteen taxa in Japanese
Scutellaria was investigated with scanning electron microscope (SEM). The shape of
the process, size of appendices and the surface pattern on the process varied even
among the members of a single Series (Indicae) presented by Yamazaki (1993).
However, species belonging to same subdivisions of the Series Indicae were similar
in epidermal morphology, which is related to gross morphology, such as that of the
stem, leaf and flower. The epidermal morphology of an hitherto undescribed species
investigated in this research proved to be very similar to that of the members
belonging to Series Indicae (S. brachyspica, S. indica var. indica, S. indica var. parvifolia,
S. muramatsui, S. rubropunctata and S. tsusimensis),

Key words : epidermal morphology, fruits, Scutellaria, SEM

HAWLETET LI VERSY Y F IV IR
(Scurellaria L.) (2, T F TR A (1931)
HY120E 2 28, bt (1957) A%147% 5 2568,
K (1981) A%15%E 6 Zefl, KIF (1983) #°
1745 7 288, Yamazaki (1993) #°18f%i 6 24
ELTHELTE L, E70, iz aBIFR
fFge & LT, )5 (1936, 1937, 1938, 1958, 1984)
D—HE O R Nakai (1929) DHEAHT
bNd, UL, EN6DOHEIT, HEEY
VFIVIBETIBLI VWA E LD

T3 <L B (1984) b, & 6% LMD
WP RRT V5, Yamazaki (1993) 12
DFHEE20DFHN 2RI OARES VF IV
TIBDGERRE DO TR L.

HF ORISR B IC B W EHE
THY), URTHHFDILEH - 7 MFEHH
MRa &7z (A 1994 5 %8 1995 ; Hil
i 2000)o M THEM (1976) (dAEAMEF
Wit Scanning Electron Microscope (LT
SEM &5 5) % AW/ HiToRE# LT
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Wb, CRETSEM w170l N
DBIEHE, FARBEMBIL XV BWTHIED
I CHM LA EELR LT T, 20
REEDRCEHLNI L, ENDHELR
SHEEE RV BLZEERLTE, £22
J A T, F-RIE OSSO A8, 2,
BN & o TTHIOMFASESI S h, T b il
BADH, YOS ERIT T 5 2 LA
DOLNTHS (N - 1K 1989). 7V F
IV YEIZBW TS, Hsieh & Huang (1995,
1997) AEEBHED S DIZOVTHE L, H3E
DERMILEL AR LHHEREDNLIDE LTHR
Do Twd, L L, HAES Y F I VY
BOFEHIZO0TE, JUIRETNE DR LA
HoFKmid IR THbLI, IF IFDOHN
AEGT HFOREFEOZE L2M6NTY
Zvy (R 19815 KRJb 1983 ; Yamazaki
1993) % & T4 ul, Yamazaki (1993) @455
AR L T, HEESY v+ IV 7RIS
H2EM (RALMELEEZ &5 8) &, BUEARECH
DU % & & 725l 18 T DR E D F ML HE
1220V T, SEM 2 FlW Tl %772

Table 1. Collection sites of Japanese Scutellaria

M¥tEFE

RELAZEDME D 7= I 725Kl
EF DL Table LIRS, ¥ X% Y+
3, %7 (Scutellaria kikai-insularis Hatus.), ¥
7 v < F I F (S kuromidakensis (Yahara)
T.Yamaz.), &= 7Y F 2% (S. longituba
Koidz.), L V' ¥ vV + I V7 (S. pekinensis
Maxim. var. ussuriensis Hand.-Mazz.), & A
T HKRY Y Y F IV (S, rubropunctata
Hayata var. minima T.Yamaz.), 7<% I ¥
+ I V9 (S rubropunctata Hayata var.
naseana TYamaz.). &~ 3 ¥ < F 3 F (§.
shikokiana Makino var. pubicaulis (Ohwi)
Kitam.), R UF=V'F 3 % (8. yezoensis Kudo)
DRPBEIATTELD 70T, AT
T& Lol FRELLEMY EE NIRRT
THEEL, BB E L RIERZ W, 72
L. FIFVIENFIYF IV ER
W TR LR EE i, RS 42
— % — (JEOL JFC -1100E) T Aut % 2 — 7
17 L7zboxERE L, SEM (JEOL

Taxon

Collection site

. amabiliy H. Hara (¥ =¥/ ¥ v+ 31 v7)

. barbata D, Don {4 ¥ HhF 31 x7)

. bruchyspica Nakai et H. Hara( A2 5 v+ 37 7)
. dependens Maxim. (& A4 3 %)

. guitictmii A, Gray (24 1 %}

[T T~ T 7 B )

indica L. var. indica (975 379)
. indica var. parvifolia (Makino) Makino ( 2175/ ¥ 7+ 1)
L iyoensis Nakai (N F 774 279 )

kiusiona H.Hara (Y 2 % 7+ 31%)

laeteviotacea Koidz. var. laeteviolacea{ 7238 7 F 1)

lueteviolacea var. mackawae (H, Hara) H. Hara (sk+# 9 23 30 %)

pekinensis var. transitra (Makino) H. Hara (Y~ % 7+ 3V 7))

. rubropunciata Hayata var. rubropunctata ( 7 KL Y74+ 37 %)

. shikokiana Makino var. shikokiona ( T X7+ 3 %)

. strigitlosa Hemsl, (F 3% 77)

. nusimensis Ho Hara (77788 7+ 37 9)
Scutetlaria sp. (AR

S.
S.
S.
S.
S.
S.
S. muramarsui H. Hara (77 7 8 7 F 37/ 77)
S
S.
S.
S.
S.

Jyo-yama, Toyama-shi, Toyama-ken

Edzu-ke, Edzu, Kumamoto-shi, Kumamoto-ken

Hansei-ji, Hansei, Obama-shi, Fukui-ken

Shirodani, Tokuyama-shi, Yamaguchi-ken
Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama-ken (cult.)
Engyo-ji, Kochi-shi, Kochi-ken

Kusube-cho, Ise-shi, Mie-ken

Nakazukita, Tokuyama-shi, Yamaguchi-ken

Misumi-yama, Hagi-shi, Yamaguchi-ken

Heisen-ji, Katsuyama-shi, Fukui-ken

Iwagomori-yama, Ichihashi, Tsuruga-shi, Fukui-ken
Kumane, Unadzuki-machi, Shimoniikawa-gun, Toyama-ken
Zukawa, Takaoka-shi, Toyama-ken

Ohura, Nago-shi, Okinawa-ken

Shioiri, Chunan-cho, Nakatado-gun, Kagawa-ken
Togashiohama, Oga-shi, Akita-ken

Izumi, Kamitsushima-cho, Kamiagata-gun, Nagasaki-ken

Saso, Asahi-cho, Nyu-gun, Fukui-ken
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JSM-T20) FCHIg%1To 720 REEI~NZED
& A1 % L& (upper part) & L7z,

BREEE

ARG L/ AARE S » F IV T IR185Hl
B ) L1747 HRE (1520 ) OREIT LT
JIEE LT H ., ~NELDS ORI/ NZEET
R P AN ATASL B o e SOP SN 5o N E
DR % o> Tz (Figs. 1A - D),

L% (Yamazaki 1993) O 7%k (LT, 5
BRI ObDERTIE LTS ) TIE
HAGE & 7 3V 7 g % 2H B 3in5 1 12 45 i
LTw5 (Table 2)y #rlalffo7z4 v+ v
JE 185 RED 5 b RN, R OR Ll
D25 HiRE 2 bk Lo EHORE T £0H
D2WIEIFHIFN DB D TH B, LT, k%
o T, ¥+ IV 7R EOKREILIEC
DV TOBEFEREBND.

1. Subgen. Scutellariopsis

HAMES 7+ IV I7BTIOWERIZRT 5
bOEIF IXFDATHAS, 25 I ¥ (Figs.
1A & 1I) O/hZERZRISHEEIRTH D | 2
AT, MAarEehdh ol FOK
Mmid. BARCEWELZ L-HRMNE LyvwWigd
L R QT by (G AY AN
1. Subgen. Scutellaria
1. Sect. Minores

AEWRTHAAESY Y IV IR A
FIFDOATH L, & AT ¥ (Fig. 1H) O/
ZERTZIRILEERINTH D . NG 11
AAR O NI, FOFHMNIT L LIBELTHE D
A QAVAN
2. Sect. Galericularia

ARICETAHAKES Y F IV 7iElEF 3
¥V ST IFTHSL, AEIT, 4Nk
STREZIFIFVTIOATH D, T IFY
77 (Figs. 1D & 2G) @ /h SRR L L 2RIk T
Y, NERERIIMANFR LN, FD
KIMHERTEDNTEB Y, F0%#H

Rz : 593 3 v 7 B REO K 19

WATFLBEREN R bR,
3. Sect. Stachymacris
(1) Ser. Shikokianae

KHDOFHLUFEI IV FIXTHbE, IY
< 3 % (Fig. 2F) D/h R PR T
&0 NN M AR S, F
FOERENIY A XAHN L H SR TR
. BHH IR R S h s,
(2) Ser. Pekinenses

AHNOHLHIEY <Y F IV TH D,
Y=+ 3V (Fig 2D) O/ ZEEZIKIZ
VIR TH D | DRI A AR,
Litz, ZOEMIEY A XHABIR 248 05
HMTE b, FHEEIIGILEEERS R S i,
7o, g, LSRR
L7z Bbh s EY Fig. 2D. & L 1) TR
L72) 2336 LT i,
() Ser. Indicae

BHNDFELHFREON, SHEEY~<Y /¥
v+ IV (Fig. lIELN + 4%V F 3V (Fig
1G #v+ 31V (Figs. 1B&1]), a8/ %
v+ 3 (Fig. 1K), N+ % v+ 377 (Fig. 1L),
Vo vy v+ Ivy Fig M), Y VNT YT
I (Figs. 1C & 2A), *kF+#H ¥ v+ I v (Fig.
2B, 77/ 4%+ 1V (Fig. 20, TH AR
v+ v (Fig. 2E), RUT V8843
Y 77 (Fig. 2H) D115 O R FEE BIEE L7,
IS o/NgEREIKIE, MR~ T ERIT
OERIGHIR L Tz, T2, 2OKiMITL
HIRBARC ABH B D R S hiz /s
ZEERAI T, RPN T B SRR AT
MADR SN, /2, ATV FIVT,
YIF IV, ANy yF I, FI/SYY
FIVI, TARYYYFIVT, TIYNY
VIV TR, OGRS E A %A
A OATIRE; MR LI L B b8
WAthL 6 7z (Figs. 1G, 1], 1K, 2C, 2E & 2H.
FUHTHRLE ),
Q&K GL#A (Scutellaria sp. )

AR RIIIINEE LTEB ), ~ELL
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Table 2. Taxa investigated in the present study and classification (based on Yamazaki, 1993) in

Japanese Scutellaria

Genus Subgenus Section

Series Taxon

Scutellaria  Scutellariopsis
Scutellaria Minores
Gualericularia

Stachymacris

Shikokianae
Pekinenses

Indicae

. guilielmii

. dependens

. strigillosa

. shikokiana var. shikokiana

. pekinensis var. transitra

. amabilis

. iyoensis

. muramatsui

. indica var. indica

. indica var. parvifolia

. rubropunctata var. rubropunctata
. tsusimensis

. brachyspica

. laeteviolacea var. laeteviolacea

. laeteviolacea var. maekawae

. kiusiana

HOEINERTREDON TN, TO55H
FEORFEFM Fig. 2D (2, Kumd A 724k
W gEileetih . FOXKMIAHN 2 HH
BECEbLN, #HEEICEAEEREF RO A
7oo F 7o/ IR, FLE SR AR
FLIzEBDNLERAR SR 7z (Fig. 21
KUY TRLE ) ZOREREILEL A
YT IV, FYF IV, AN Y F
LFTIIVFIVY, THEY SRR
YV, ROTTY88 Y 3 EHIBLL T
72
OfLhli-t 4 ¥ A+ 2 %7 (S. barbata)
A YhFIFYTIE, TIOTHEL &
Hedge 1994) T20014E \Z BEAR KL LY (2 T

(LA S 7z (RID 2000). iz AHE L
19BEDFHER R TIIWbNR TRV, £ 4
¥y h o+ 3 x v Y (Fig IHO F % i,
Scutellaria IR ORI L FFE, 2 LTH
. B, ~NFUS ORI ERTHE
Tz, FOAZERIZHITTERINT, %
SNBSS, T KN IS E B
TELITEY ., FORMHIZITILIZEREIL
RO, JLHBRENE O En)
EHRCT, ¥4 9 HF IF0ORFERF S
FUTOREEHUL T/,

Wk eIk, BB, ROV
P LA DT R O FHER 7 ETRERE S
ho R, ¥V F 3 VIR TIELHET,

Fig. 1. SEM micrographs of fruits. A—D ; Upper part. E—] : Process on surface. A ; Scutellaria
guilielmii. B : S. indica var. indica. C : S. laeteviolacea var. laeteviolacea. D : S. strigillosa. E : S.

amabilis. F : S. barbata. G : §. brachyspica. H : S. dependens. 1: S. guilielmii. ] : S. indica var. in-
dica. K . S. indica var. parvifolia. L : S. ivoensis. M : 8. kiusiuna. Arrowheads indicate appendix
on process. Bars indicate 500 m in A—D, 100 m in E—M.
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Fig. 2. SEM mzclograph% of process on fruits surface. A : Scutellaria lacteviolacea var. laete-

violacea. B : §. laeteviolacea var. maekawae. C ;. S. muramatsui. D : S. pekinensis var. transitra.

E . S rubropunctata var. rubropuncrata. I : S. shikokiana var. shikokiana. G : §. strigillosa. H : .

tsusimensis. 1: Scutellaria sp. Arrowheads indicate appendix on process. Bars indicate 100

pIL

SR E OHBIZR NG o7y Indicae
FIONGHEHTH, REIY—0&mEEY
RE Aoz, L L.indicae 57T, )5 (1984)
W IRy FIHE LY sy T
IR PAT A A MRS ROk b b AV e
v OREFMOPNEILE, UbhIESRT, %
I FHEAEEE L v b v S THBL T
Wiz, Fio, AAF v+ 3 v (Fig 16).
Y3V (Fig 1), 2,8/ % v+ 2 (Fig.
1K), 77/ %7+ 37 (Fig. 20, THH
¥+ 3V (Fig 2B, BUFT7 U5y F3
v (Fig. 2H) DRFEFIM O/ a2iE, AEHI

GREEERET, IS BT S b w»
3 ETHRL L T, SR soREIzIET Iz
Hifg O b o & E 2 s (2N - 3G
HRIESR Jo RO REFEILLE IR, Indicae
o—Eobo LEULTBY, FiorT s
T3 aFEEE L T, Ak
i, qb, %, ROEOEETLTV /5
FIUYIEFR L OTH L (GRZM - B
I ) CNHEOI LY HEREF YT 3
VIEDEETILN b Tio T 7 THEE
MOEEFTHEEE L L THEN THL EEZ
5B,
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Preliminary Study on the Epidermal Microstructure of
the Leaf of Sasa jotanii (Poaceae; Bambusoideae)

Kazuomi Takahashi

Botanic Gardens of Toyama,

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

Abstract ; The abaxial leaf surface of Sasa jotanii (Ke. Inoue et Tanimoto) M. Kobay.
collected in Mikurajima Island, Izu Islands, Japan was observed by a scanning
electron microscope (SEM). The epidermal microstructure was compared with that

of 8. kurilensis (Rupr.) Makino et Shibata , S. hayatae Makino, S. tokugawana Makino

and S. tsuboiana Makino. In the species of Sect. Monilicladae (S. havatae, S
tokugawana and S. tsuboiana), stomata are overarched with 4—6 rod-shaped
projections (papillae) of cuticle. In S. jotanii and S. kurilensis (Sect. Macrochlamys),
stomata are slightly overarched with 4 projections that are less elongated than
those of Sect. Monilicladae. Although the abaxial leaf epidermal structure of S.
Jjotanii is similar to that of S. kurilensis, the projections of S. jotanii are somewhat

thicker than those of S. kurilensis. Furthermore, the density of prickles on the abaxial
leaf surface of S. joranii is much higher than that of S. kurilensis.

Key words : epidermal microstructure, leaf, Mikurajima Island, Sasa jotanii

TCAERRFHEIHIZ T, MEF 6 i1l Sasa mikurensis Nakai & 434 S7245, HR)

Lol BEBHEREE, BN dbET iBEREN L r ol HRISIOFHIINAL
3,500 F b OB UITHA % &I p Ikl BIZbAEBETAZ LGSR, -
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Table 1. Species and voucher specimens. All specimens are deposited in TYM.

Sect. Macrochlamys

Sasa jotanii (Ke. Inoue et Tanimoto) M. Kobay.

Tokyo Pref., Mikurajima Island, Suzuhara, Oct. 6, 1963, N. Satomi s. n.

Sasa kurilensis (Rupr.) Makino et Shibata

Toyama Pref., Asahi-machi, Mt. Joyama. alt. ca. 240m, Aug. 24, 2002, K. Takahashi 020824— 1
Toyama Pref., Oyama-machi, Awasuno, alt. 800— 1,000m, Oct. 28, 1997, K. Tukahashi 971028- 16
Toyama Pref., Mts. Tateyama, Murodo-daira, alt. 2,420m, Aug. 8, 2000, M. Yoshida & K. Tukahashi s. n.

Sect. Monilicladae

Sasa hayatae Makino

Tokyo Pref., Mikurajima Island, Mt. Oyama, Jul. 23, 1962, N. Satomi s. n.

Sasa tokugawana Makino

Kanagawa Pref., Yugawara-machi, alt. ca. 890m, Nov.22, 1997, K. Takahashi 97112212

Sasa tsuboiana Makino

Tokyo Pref., Mikurajima Island, Mt. Oyama, Jul. 23, 1962, N. Satomi s. n.
Shiga Pref. / Gihu Pref., Mt. Ryozenyama, alt. ca. 940m, Oct. 5, 1999, K. Tukahashi 99100530
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Fig. 1. Sasa jotanii collected by N. Satomi in Mikurajima Island. Arrows indicate ligules.
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le around stomata. A & B : Sasa jotanii
(N. Satomi s. n.). C & D :S. kurilensis (K. Takahashi 020824-1). E & F - 8. tsuboiana (N. Satomi
s.n.). Epicuticular wax was melted in a flame before observation. Arrowheads indicate
stomata. V:Veinlets. Scalebar =100pmin A, C & E, and 10,m in B, D & F.
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Cytological Notes on Yunnanese Plants 1.
Chamaegastrodia shikokiana (Orchidaceae),
a Saprophyte New to Yunnan

Masashi Nakatal), Zhonglang Wang? & Kaiyun Guan?

1 Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
2) Kunming Botanical Gardens,
Kunming Institute of Botany, The Chinese Academy of Sciences,
Heilongtan, Kunming, Yunnan 650204, P. R. China

Abstract : A saprophytic orchid, Chamaegastrodia shikokiana was newly recorded in
Yunnan Province. The chromosome number 2n=42 was counted confirming the
previous report on a Japanese plant. The mitotic cell division was asynchronous
within the microspore tetrad. In the first gametophytic cell division, n=21
chromosomes was observed.

Key words : Chamaegastrodia shikokiana, chromosome number, Orchidaceae, sapro-
phytic orchid, Yunnan

Chamaegastrodia Makino et F.Maekawa ia a saprophytic orchid genus, which consist
of five species distributing from Khasia (Meghalaya) eastwards to Japan, mainly along
lat. 30°N., with range extension southwards to Vietnam and northern Thailand
(Seidenfaden 1994). In China, four species are known from Hubei, Yunnan, Sichuan
and Tibet (Lang 1999). Among them, C. inverta (W.W.Smith) Seidenf. and C. poilanei
(Gagnep.) Seidenf. have been recorded in Yunnan Province; in Tengchong, Kunming,
Tengsun Xian (error in writing?) and Zhongtian for the former and in Hekou for the
latter (Seidenfaden 1994; Wang & Wu 1994 , under Hetaeria; Lang 1999).

On July 7th, 2002, in the suburbs of Kunming City, we found a species of
Chamaegastrodia on a slope in the evergreen forest. After microscopic observation on
the flower, the plant was identified as C. shikokiana Makino et F.Maekawa, a new
member of the Yunnan flora. Chromosome observations using flower buds were
successfully applied. Here we report the results of observations on the rare
saprophytic orchid.

Material and Methods

The plants were found at near Qiongzhusi (alt. 1900 m), Xishan district of Kunming
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Fig. 1. Chamaegastrodia shikokiana. A : Plants in habitat. B : Flower. Sepals and lateral petals
have been removed to show labellum (1), column (c) and operculum (o). Arrowhead shows
filament. Scale bar indicates 2 mm.

City. They grew gregariously on the sloping floor under deep shade in the evergreen
forest (Fig. 1A). Some of them (only above the ground) were collected and used for
specimens both dried and in spirits, and in part for chromosome observations.
Vouchers are deposited at KUN and as photographs at TYM.

For chromosome observation voung flower buds were used. The buds were sliced
into 0.5 mm thick by hand with a blade and immersed in an agueous 8mM &-
hydroxyquinoline solution at 13°C for 2 h at 4°C for 20 h for pretreatment, then fixed
with the Farmer's fixative (ethanol : glacial acetic acid = 3: 1) at 5C for 20h. The
fixed materials were macerated by 1 N hydrochloric acid at 60°C for 15 sec, stained
with 1 % acetic orcein on a glass slide at room temperature for 10 min, covered with a
glass slip and squashed between a folded filter paper.

Observations and Discussion

As shown in Fig. 1B, the operculum narrowed into a filament (arrowhead in the
figure) and had no lateral side lobule, both are distinguishing character of
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Fig. 2. Chromosomes of Chamaegastrodia shikokiana. A : Somatic nucleus at resting stage. B :
Somatic chromosomes at prophase (2n=42). C:Somatic chromosomes at prometaphase
(2n=42). D : Somatic chromosomes at metaphase (2n=42). E & F: Asynchronous gameto-
phytic division in tetrad. G :Metaphase in the first gametophytic division (n=21). Scale
bar indicates 5 nm for all.

Chamaegastrogia shikokiana (Seidenfaden 1994). Moreover, the morphology of flower,
especially of lip of the plants is comparable with the fine drawings of C. shikokiana of
the Fig. 1 in Tuyama (1948, as Hetaeria shikokiana) and the Fig. 3 in Seidenfaden (1994).
Thus, the plant was readily identified as C. shikokiana.

Chamaegastrogia shikokiana is considered to belong to the Sino-Japanese floristic
element, and is known from the northern India, China (Bomi county, 2500m, Tibet and
Muli, 2800 m, Sichuan) and Japan (Kyushu, Shikoku and Honshu; from upper warm-
temperate evergreen forest zone to intermediate-temperate forest zone) (Seidenfaden
1994, Tuyama 1948, Maekawa 1971). At present, consequently, Kunming is the
southernmost locality of the species.

The chromosomes at resting stage formed remarkable chromatin blocks of round or
shapes sometimes with protruding, 0.7—1.7 xm in length, varying in number 15—23
per nucleus (Fig. 2A). Many chromomeric granules and fibrous threads were also
observed throughout the nucleus. The nucleus is considered to be an intermedizate
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type between simple- and complex chromocenter types proposed by Tanaka (1971).
The chromosome number 2n=42 was counted in mitotic prophase (Fig. 2B),
prometaphase (Fig. 2C) and metaphase (Fig. 2D). At prophase and prometaphase,
early condensed segments were observed mainly in the proximal regions of the
chromosomes. At metaphase, centromeric constrictions were observed in the median
position of many chromosomes, although could not be found in all.  The results of
our observations well agreed with those of Sera (1990) on a Japanese plant described
under Hetaeria sikokiana (Makino et F.Maekawa) Tuyama.

In orchids, mitotic cell division within the microspore can be either (1)
asynchronous, (2) synchronous within the tetrad, or (3) synchronous within and
between tetrads (Baker 1942; from Yeung 1987).
interphase nucleus and chromosomes at prophase stage were simultaneously
observed in a tetrad (Fig. 2E). In another case, a cell shows prophase, while the
others prometaphase to telophase (Fig. 2F). Thus, the mitotic cell division was
asynchronous within the microspore tetrad.  Asynchronous pollen mitosis is also
reported in another saprophytic orchids, Lecanorchis hokurikuensis (Nakata 2000). At
prometaphase and metaphase in the first gametophytic cell division, n=21
chromosomes were found (Fig. 2G).

In Chamaegastrodia shikokiana,

The authors thank Dr. Masatsugu Yokota, Dr. Tetsuya Sera and Dr. Syo Kurokawa
for critical reading of the manuscript.
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Seed Germination and Seedling Growth of
Quercus hondae Makino (Fagaceae)

Toshiyuki Yamashita

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

Abstract : The influence of various temperatures on germination was observed in
Quercus hondae Makino, an endangered evergreen oak distributed in south-eastern
Kyushu and southern Shikoku. Since the germination consists of stages, rooting and
epicotyl emergent, each stage was observed under 10, 15, 20, 25 and 30°C for 55
days. The final ratios of rooting were 70 % or more under every temperature
conditions except for 30°C, the highest ratio (85%) being obtained at 25°C. The result
was quite similar to those in other evergreen oaks reported previously. On the other
hand, the final ratio of epicotyl emergent was also highest at 25°C (78%), being
followed by 20°C (63%) and 15T (59%). However, the ratio was extremely low (15%)
at 10 C and decayed acorns were found at 30 C. Thus, it is concluded that
temperatures ranging 15C to 25C seem to be most favourable for germination of Q.
hondae. In other words, the cumulative temperatures larger than 795°C -days may
be suggested as an important criterion (or one of the most important criteria) for the
colonization of Q. hondae in the field. Growth of current seedlings was also
investigated. The size of current seedlings was 8.1cm in the mean shoot length, and
was 0.29cm in the diameter at the stem base. Mean top/root ratio of these seedlings
were 0.93, indicating similar allocation pattern as reported for the other evergreen
oaks.

Key words : endangered species, Quercus hondae, seed germination, seedling growth,
temperature condition

INFITH Y Quercus hondae Makino 13 JLH WNIZEE K DEFs MmO TE Y, H
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Table 1. Meteological data in a green house where the seedlings of Q. hondae were grown.

Temperature (C)

Month i Nean o RLI (%)
Mar. 10.2 17.3 26.8 7.7
Apr. 12.1 19.1 26.7 7.0
May 15.0 20.3 26.5 6.6
Jun. 18.2 22.7 284 6.4
Jul. 22.9 27.0 324 6.0
Aug. 23.1 275 32.7 6.1
Sep. 19.5 234 28.3 5.9
Oct. 14.2 19.5 27.2 6.3

RLI : Relative light intensity
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Fig. 1. Rooting ratio of Quercus hondae.
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Fig. 2. Epicotyl emergent ratio of Quercus. hondae. Symbols are shown in Fig.1.
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I #£13029cm (5% K0.35cm. #%/)0.25cm)
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(2002) DL E—F L7z, /o EDDES
1DV T b, AR (1976) D484 L 7-H:8E (H
—28) THol2ht, BIINFHH L OHAEE
SE1ET & 2D MER T OAEHL TV
Bz, WHERICEELTWA LI ICRR
% (Fig.3)o
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Table 2. Summary of germination experiments of Q. hondae.

Final epicotyl

Cumulative temperature at

Tem?oecr)a ture  Final ro?g/l ;] g ratio emergent ratio 50% of epicotyl emergent ratio
? (%) (C - day)
30 10 0 -
25 85 78 1000
20 71 63 960
15 68 59 795
10 75 15 -
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Fig. 3. The current seedling of Quercus. hondae.

2 (Table3) (3, E¥W2— 1EQ20g. F
WIRE062g . THEE038g T, HEH-Ib
Tl (TR ) 1EEH093TH 720 (MAFFHH S BRR ORI

A VEOBRRERFIIOVWTL, INETE

zZ =

Table 3. Growth of the current seedlings of Q. hondae.

Shoot  Shoot  Root - Leaf Shoot Root
No.  length diameter length l\ﬁ'a;?f (lcl;ﬁfﬂ; area weight weight IE;)\T h{:ﬁic{l}f LW/TLA T/R
(cm)  f(em)  (cm) (enf) (@) (@
1 746 026 1048 4 3758 940 0158 0458 0303 1 00081 10066
2 1063 0.32 12.08 5 58.06 1161 0310 0611 0404 4 0.0070 1.1686
3 7.64 0.30 13.57 5 4665 933 0186 0624 0.350 4 0.0075  0.8590
4 5.40 0.25 15.75 5 40.84 8.17 0137 0566 0.293 4 0.0072 0.7734
5 5.89 0.26 9.95 4 4480 11.20 0.154 0532  0.320 5 0.0071 0.8910
6 9.20 0.28 10.33 6 88.17 14.70 0192 0864 0.684 2 0.0078 1.0139
7 1013 0.35 9.25 4 46.65 11.66 0.248 (0.701 0332 2 0.0071 0.8274
Average 8.05 0.29 11.63 47 51.82 1087 0.198 0.621 0.3%4 3.1 00074 0.5342
SD 2.02 0.04 2.33 0.8 17.25 215 0061 0132 0137 1.5 0.0004 0.1362

TLA - Total leaf area. LW : Total leaf weight. T/R : (Shoot weight+LW)/Root weight
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Elatostema japonicum Wedd. var. majus (Maxim.) H. Nakai
et H. Ohashi (Urticaceae) is monoecious

Tadashi Kanemoto

Botanic Gardens of Toyama

42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
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Fig. 1. A plant of Elatostema japonicum var. majus (2n=26) which bear five shoots from a
rhizome. Arrowhead indicates shoot with male inflorescences, while arrows show those
with only female inflorescences. Photo: May 20, 2002, cultivated in Bot. Gard. Toyama.

Scale bar indicates 3cm.
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Fig. 2. Male and female inflorescences on a shoot of Elaiostema japonicum var. majus. Arrows
indicate premature female inflorescences and arrowhead indicates mature male inflores-
cence. Photo: May 20, 2002, cultivated in Bot. Gard. Toyama. Scale bar indicates lem.
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WEZEHEHICEB T 2 HERE
(Ottelia acuminata (Gagnep.) Dandy) O HZE M &

FF gD - 4

DRI ottt F939-2713

D HED

BT L S R et o L 48 FR 42

2) i R e R WIREAAT 70T AR 650204 HhEIZ i BT B E

Present State of Ottelia acuminata (Gagnep.) Dandy
(Hydrocharitaceae) in Yunnan Province, China

Toshinari Godo?, Yuanxue Lu? & Kaiyun Guan?

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

2Kunming Botanical Gardens,

Kunming Institute of Botany, The Chinese Academy of Sciences,
Heilongtan, Kunming, Yunnan 650204, P.R. China

Abstract : Ottelia acuminata (Gagnep.) Dandy, an aquatic species of the Hydro-
charitaceae, is endemic to China, having been recorded at Yunnan, Sichuan,
Guizhou and Guangxi Provinces. It has been used as ornamental and edible plants in
Yunnan Province. At present, it is considered as one of the endangered plants
mainly due to water pollution at their habitats. The present states of the species
were surveyed at nine localities known to present in Yunnan Province. Qur survey
showed that O. acuminata is still growing in five of nine localities, but not found at
three localities. In Yongan, near Dali, some strains of O. acuminata with high
productivity have been introduced from other place and cultivated.

Key words : conservation, endangered plant, Owelia acuminata, Yunnan Province
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Fig. 1. Habitats of Ownelia acuminata (Gagnep.) Dandy in Yunnan Province. @ : growing in 2001,
© : new habitat, X : not found in 2001, H : site of cultivation, O : not surveyed in 2001.
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R L7 (Fig. Do

H 4 #h i & 1320014E6 H A H10A 12 Fig. 1
IR L7229 7 BTtV EFIRRKUAREH
A& 4TV (Table 1), [FIRRC Moo RIC
DV TORERM Y RAEET- 72,

AR ORERX1385m ~2500m ¢, AL
DRBEZTRXTHENTH 72, S RIOPWAEH
KU B0 2 iEEAE D EF IR R U4
HEREILADHE) THolz,

1. ARRES

TRREMIEREOEELGEE L
TIIEEAML | Bkt & R4 ) KiRIEDS
Motze SHOWMETILBELDET % A
FT2ILIITELr»-7: (Fig.2A), B EH
NABEDOFER TR, PO TUIEVFERICHE

fE L PEEREOMEEL 51

EXHEF L TWid, AHO-OORE
LoTHAPLCLE oD ETH T,
U LOEEBIRfEE R FIHT 2 2 0% <
WicH WL DEEIG BB EEZ SR,
2. BAREE

BRI CIERRNOEAKEBLU 22
PHEN AR T RFLEFTEHET AL
NTE7: (Fig. 2B) o E B HIATH KD 7280, B
WD A b5 KIEUZL6.6CTH o7, i Bif
AT 2RI T TR0 T
Fo, HEOPOBILL ZHESEL S AL T
b, FHEEREIUIFEELIF OO0 B H
HIERETKFI SN T HililE#ELL (0.
acuminata var. tonhaiensis) &SN TW 5D, Bl
FEEFL TODHEERII T ROLERIZLEEY
Y, THFENEREPLETHHILI WS
RN YA
3. BlIRsEE

ERAHANOMTRFRAT 2RSS
ZEMNTE (Fig. 2C), Zoihd &R
& BRI T ) KiIZ165CTah »
720 O, W2 HEAMB IS ETTlE
HENVEFL TV ERHERL, HHH
A OMAE TR D & WIER2500m T
Hotzs
4, BEMNE

BEHEIHEEOH TIZASLh TV
A, HEBARI T SRR A A 12 D AT |
CHETHREDOHRED IR T Ad o 72l

Table 1. Environmental condition and state of Ottelia acuminata in Yunnan Province at 2001.

No. localities alt(ir;u)de date of survey weather tem;ze'cr:)nure tem‘?z%giure pH state of growth
1 Shiping Yilonghu 1385 2001.6.24 fine 314 28.2 85 not found
2 Songming Heilongtan 2170 2001.6.28 fine 29.6 16.6 7.6 good
3 Lijiang Heilongtan 2500 2001.7.6 fine 26.9 16.5 7.9 good
4 Heqing Xinhua 2140 2001.7.7 fine 26.1 17.0 8.6 good
5 Eryuan Cibihu 2070 2001.7.7 fine - - 9.3 not found
6 Dali Erhai 1935 2001.7.8 fine - - 9.2 not found
7 Eryuan Yongan 1940 2001.7.8 fine - - 8.7 cultivation
8 Shilin Changhu 1890 2001.8.2 fine 27.6 25.1 8.5 endangered
9 Jianchuan Jianhu 2100 2001.10.14 fine - - - sparce
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AT i e e Y R, i PR 2 ;
Fig. 2. View of surveyed sites of Owelia acuminata (Gagnep.) Dandy in Yunnan
Province at 2001. A) Shiping Yilonghu; not found. B) Songming Heilongtan;
well grown. C) Lijiang Heilongtan; well grown. D) Heqing Xinhua; well
grown. E) Eryuan Cibihu; not found. ) Dali Erhai; not found. G)Shilin
Changhu; endangered. H) Oftelia acuminata (Gagnep.) Dandy observed at

Jianchuan Jianhu.
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HEEEN T ET o R T2 225 T
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POEFEYS AL H S,

6. KIEH#E

EWEH O T & 5 K Tl
WD EFEGATINTEH - 22 » 6 Tz
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T E&hoiz (Fig 2F), HEIY KD
A, AL L TORMIZL YRS
BOEICHERECATEL Lz 2 EDIH S i o
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1989) . BULIZTHEHEE IR C92TH 72
(Table 1),

7. JHFEXE

HIEAE 2D THEAOREMTH -
fodd, MR ANEE Y Qo b ok
PHOLOFRENTLIENTERL LT

Fig. 3. Ornelia acumingta (Gagnep.) Dandy
introduced from other place was culti-
vated at Eryuan Yongan, near Dali.

At o e E SR R i R A 53

Fig. 4. Owtelia acuminata (Gagnep.) Dandy
sold at market in Dali,

Wa (Fig. 3) BARR ST 2 ilEEER
FENHEEP R A A L7z ks kg
ENAENEDRRETH- 72, ZO LI gk
Bl E - T, S oMz d - 2Rk B
b itoohsr, L 3T TIC%kD
NTLE 7R 5,

CZI TSN 7D O M AR Bl TR
&AM TREIZFESN T (Fig. 4),

8. EtR#

R TIEb T ek LR+ 32
EPTET, MESTHiThLEELLRD
(Fig. 2G) o T OIFATOMERETEIZ LGB
BRENSTELZ LTRSS T D BKRTHESE
LTHD, ReE 0 BAa0HEILETH
HlEbins, /-, ThE THBEENLD

Fig. 5. Female plant of Ormelia acuminata
(Gagnep.) Dandy var. tunangensis H. Li
discovered at Shilin Changhu.
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Materials for the Flora of Toyama (7)

Takaaki Ooharal’ , Masashi Nakata!) & Suekichi Takagi?

DBotanic Gardens of Toyama,

42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 939-2713, Japan
2)348-10 Horioka, Shinminato City, Toyama 933-0223, Japan

Abstract : Through our recent field and herbarium surveys, 12 taxa are newly
recorded as members of the Flora of Toyama Prefecture. They are Blyxa aubertii,

Potamogeton malainoides, Agrostis hyemalis, Avena ludoviciana, Gastrodia pubilabiata,

Vaccaria hispanica, Ranunculus japonicus var. ibukiensis, Geranium robertianum, Salvia

plebeia, Lindernia anagallidea, Erigeron karvinskianus and Gnaphalium luteo-album. Even

though Rumex nipponicus, Euphorbia adenochloa, Swertia diluta var. tosaensis, were
reported from Toyama in literatures, none of the specimens, on which these reports
are based, has been unfortunately located by now. The occurrence of them in
Toyama, however, has been confirmed through the present surveys. Specimens
cited in this paper are preserved mainly in the herbarium of Botanic Gardens of
Toyama (TYM) and the herbarium of Toyama Science Museum (TOYA).

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

INFETEILRMNIZAS TV ah o 74
WRe, CHKIZEEERIZH B L DO FDFEADE,
W SN T WA D o 22 D EF % 20024
BEDUFALA B & OREARAIC X ) fERE L 72
DTHET 5o

A, BINRGEkE LT 212504
i, W TRLEINRICBIT 2 EF DN
FElEAaE] kM4 1983) o3k
IR THRVWEDTHE, TORDILSG
BRI EILREOEARE L LUET 2 F 1

B b v & —fFAH (TOYA) (b, #
DEINREOERANREIN TV o/
. A T FF 2R YT Ranunculus japonicus
Thunb. var. ibukiensis Tamura (3 & 1UHT##
WA Y R L (Y2 /T
AY) LAESRTINE SN T2 bDTH
%,

72, BNRTOMELREFTLE 205
RaAFLFV IV AR T) D35
BERE, O EIEILREND S OEH D %
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LOO, b &R ERPEEIES TH
LY, MEEICFOGERTHLEMET L
EDTEFTILVASEDTHLH, INbHIEVT
nd [BEFLy FFP—% 7y 22000] THt
WAIE T (VU) £ 8N TWVELDTH-T,
ARG & 0 20024F AR B IR ICTESE LS
HEFLTWwWAEZL a:T#-”’C%f’

LB, ARG CHIE LR, SIES
Skt AR (TYM) B XU IImHEEL
bt > & — AR (TOYA) (ZE S i Tw
Ho

1. BRI ES
1-1. =J 3T A Blyxa aubertii L. C.
Rich. FFA 73
FRIEINREA I D EFFHEE ST 5
[@J& D A 7 % B. echinosperma (Clarke) Hook.
W2 A —4ER (Fig. 1A) TH B, 5
G145 5 7 b DIFRE R L 7o BT oW 22k
WhnZ EERERELETHRELRELL
(Fig. 1B) o A=F % filah L -5 AT i WG s Ep
o b (BEE#100m) (ZRIE S A B ERK
& FOEMOEV KR Th Y, R

1A A DFEDTR A » TV Iz ANBARDE
TUAA TV A - | ZHACHKEEIZ S - to D
YRl & OB S B IO T e AR
AIENTERVEEBLNLASRKIT,
F O TR 3 B WM EA T RE 2 K H TlEA
HOEF MR TE L d o7z, EHMIER
W (910m W) MRS RS <, T
F F A 7 ¥ B. alternifolia Miq.) Den Hartog
EIRAEL Twiza%, ERTCIEA 7 & 3R
TERrolz, AW (1994) (2 XAUE, AFE
WBTITHE, AVEF, AT rh, F—2
)T LTED ., ERSAARIZIETE
FRIL A6 PPHRIR T EE B v M SRR S
N> baxmRd ﬁ'?b‘“ﬂf:z’lfbﬁ L o
TR o (o L TR, HE R,
R IS )'Uiﬂﬁ LAbER L2120 DS
FERTWEDARTHD, RO B AR
ﬂmvﬁ’@me@HM 1L & ORI
ICELEASRENTWAIEE vy, [BlET
Ly FF—4 7y 72000] TI3AHIZH0HAE
HIHE (VU) & EhTwBA5, FRHEEEHE
VLHZHRARRE LTR-TEY, RIMLALD
AN IR AR T E 2 AEF I T (A

Fig. 1. Blyxa aubertii collected in Tonami City, Toyama Prefecture (TYM7262). A : Plant.
Scale indicates 2em. B : Seeds. Scale indicates 1mm.
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HlioTwd, BILETIEIINETEERD
MBILT W Ao 2 10, TS LR O D
BENOH LI AEY] TERY PSR T
WAL, BEEE SR TWwAAT YRV
FA7 Y LR, BEINETHEBOEEIZS
LR EEZ bNbL, &d, L0 X IR
FRIEANEAATA T & EBHEL L TE D #Ficigm
hTebELILNRELD, BIIFESEL
{bt & —HEARE (TOYA) QUSSR Tn
BATH ERESIIAEARLELLSE (AN,
ANZE] KRR MR TIRES NI b D)
R L 78 L L o5 B9 iz
AL FEENALDIEIRN I N Lo

F a4

oo SHOEMARESLETH LA, #HE
CE LN AR S HIW 5 AR D CiE, 45
FEILEY T T -2 LD 712

AERMESTAS  WE TR OB AT, REERE, 2002,
1110 (TYM 7262, 7263, 7264) .
1-2. 74/ 3k NLyO Poramogeton
malainoides Miki &b 2 2 O F}
b v 4 O Potamogeton distinctus A. Benn.
& INE P omalaianus Miq. & OMifEE LT
=A (1934) ARG LA 0T, Bs
\ZABZ- 172 (Fig. 24) & H 37321270k
ErFF oL SNEH, LA TDEAED

Fig. 2. Potamogton malainoides collected in the Kuroishi Riv,, Oyabe City. A : Floating leaves.
B : Young fruits. C:Cross section of the stem of a dried specimen stained with Safranine
dye. Arrows show vascular bundles in the cortex. Scales indicate 30mm (A), 10mm (B)

and 0.2mm (C), respectively.
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HIET (MY /VEAE), eraobid
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SEHEEAS PR AR AT SR B CRA D,
HHIECA] - R - BPHARK - O F (P
HI21013), 2001.8.26; [, & [TEF (dH]
22026), 2002.10.26; /MR Asm (Ba
), s HIECRE] (1122027), 2002. 10, 26 ;
AR (I, THEE] - AR
({1 EH22003), 2002. 9. 29,

1-3. 7 3 X B K Agrostis hyemalis
(Walter) Britton, Sterns et Poggenb. 1 A%k

ARUTHATIEAS (2001) 12 & ) @&
WAL WHTHE S N7 2 ) A FEEDOR
AMITH 5B, HHTBEVEDS % 5P
FEAMERIY T, BILETH KA (2001) 12&
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BIEFIZL BT BHY, AL OMEBEIC
ST, AFITRIEAL—2mm (V' X AR
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X 1R TIE2—3mm)., #HEIEE 05— 1mm
(/XA RTIEL3—2mm) TH5BI & Tl
M TEBEITHL, 40, BILETHES
N DEIhoDix LA ELRITE L
oo B KRB (1999) T2 ARELT
Heitr LT INERE T OREE T TR o
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NZT7IAHFRChoI LHHBLED
T, SQFENELTHE T %, T4bb, &
HRTRZ XA REHEREIN TV RN L
W25 ARIFABOETFRVIE S
DTN B X g hi O(EERED & &
LT o0 R AL 2 T E R OB ETH
A5, BRI T AR+ A — P LY
HiThlznELE L, EBIZb ZDEIFITERF
DFEEBIGF > TRZ S L) AEFRLER
LT, SN Oz B 24
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TIZBHEICIEP D D2H 5 2 LAl s h
5o

AL AUEEA DRI, BOKRE, 2002,
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YRR, AT, 2002.6.16 (TYM 7267).
1-4. F2H T XALF  Avena ludoviciana
Drieu 1 3%}
FHULHATIIRIL (1958) 2 & b BEHIL
M 5D THE SN iFEHISIE EDTE A
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EAEDZEIAH 5 ALFIZELLTELLKA
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(Mill.) Rauschert +7 2 J#
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Fig. 3. Gastrodia pubilabiata at fruiting stage in a bamboo forest in Fuchu Town, Toyama

Prefecture. Oct. 26, 2002.
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5

P

Fig. 4. Stems of Rununculus japonicus col-
lected in Taira Village, Toyama Prefec-
ture. Scale indicates lcm. A ;var.

ibukiensis. B :var. japonicus.
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Fig. 5. Salvia plebeia in Shinminato City, Toyama Prefecture (May 19, 2002). A : Upper parts

of plants. B : Habitat.
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Fig. 6. Rumex nipponicus collected in Takaoka City, Toyama Prefecture (TYM7293). A : Plant.
Scale indicates 2cm. B : Lower surface of a leaf. Scale indicates Imm. C : Fruits. Scale

indicates bmm.
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Fig. 7. Euphorbia adenochloa in Kosugi Town, Toyama Prefecture (May 7, 2002). A : A flower-

ing plant. B ; Habitat.
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Fig. 8. Swertia diluta collected in Kosugi Town, Toyama Prefecture (TYM7299). A : Plant.
Scale indicates 5cm. B : Flowers., Scale indicates lem.

PR E REHESOBH R, 7o
Ty T oW T IEHmW g
KFEERFHIGAM L » & — DR T HE—ER
W, 7O0¥v07rOREE LHOZH
REWZWER EELCSHPL T
T, T, A THRF RIS OERRLIEHRE
RMETEE AR COMRAEFT F S -7z FEE
TR, A OWEICET LA EEVE
(L S R R 7 > 7« T OUFREEK S
At L E .

51 ACE

Afonso, R. M. L. 1980. Avena. In Tutin, T.
G. et al. (eds.), Flora Europaea 5 : 206—
208.

TR RN B AR (F). 1909, %
IED R FEE R IFAAY—TRE L
vy F7F—% 7 v 2 —fWiE . 435pp.
FREELBRBTIN A A REERR

Dogan, M. 1985. Avena. In Davis, P. H. et
al. (eds.), Flora of Turky and the East

Agean Islands 9 : 302-307.
MEARFENG . 1995, EE IR A ok BhAH M EE.
249 pp. BEANEMWIRET, WP .

i B = S5 A R AR W e R <2 (#R) . 1975, &
M FASEE . 339 pp. 1HPELL, 1B .
TaE AT (BR). 1996, U 1x 9 ToE AL

DL ST WA - B . 222
pp. MEFHHEAELRE ¥y —, fWF .,
IE B2 1R S AR B ST I 9 = (). 1966.
I 2 oo R, 407 pp. KRERE , Ik
=Y
—(#F). 1987, TeEE L EEOHY.
320 pp. R IEEEEEEWH TR
&, IR,
HEEHMEYEREEZEESR). 1968 HE
IELFEMEE . 356 pp. BEIEIR SR
eSS - HEEWEEIE
MR — . 2001, 7wy R, fE)
il P 3 A A A (R), #0310 5L Rl i R
2001. pp. 924-927.
EFNE—. 2001, FHEHOMY



68 Bull. Bot. Gard. Toyama No.8

HekL TEE R . 299 pp. FHE .

WORHE. 2001, ¥ 7R, WS EE
A (), fh A=) LR 82001, pp.
592-618.

Rk, 1982, v A SR B
FiMGE), DALMY EARTL .
pp. 224-231. P JLH:, BT

b, 1997, V. BERENYEERE
REES), RITFWEHYEE. pp. 928
-957.

MINE=. 1958. K& =A N/ — (&4).
YPE 24 . 1-6.

Holub, J. 1976. Gnaphalium. In Tutin, T.
G. et al. (eds.), Flora Europaea 4 : 128,

AN ARG R A 2 . 2000. ALK
DHDOIND B 5 W44 K&
wlhdbly FF—%7v 27 . 358 pp.
AN BREE 20 430 B AR IR AR .

FBFHERL . 1984. BV A Y OBREIENDE
() iR b oMF. KFIRESS
# 15 2-9.

. 1994, H A K KO . 179 pp.
XA, .

BREIFT BAR R R B A A W R (). 2000.
%ET - AADHBEOBEFNDH 5%
AW 8 ity I (HETE A Ad). 660 pp.
WHEANARES REL 5 —.

b B de. 1982, % 7 &b, 487y 3% 6l it
(), DAROYWFEMMEART . pp. 14—
26. FJLt, dnt.

LA PURE . 1962, _F 7 F X F . il
S A 20 - 119,

. 1978, RINRFT IR FDELD

STIE . i 4 b B 29 : 170.

. 1081, F 7 B (AR AR R,
H A O 4 fiif ¥ A . pp. 156-235.
FEFLEE, A

AR . 2001, X 7Kg, MENHY
AR A &R, B 23 0 R 552001,
pp. 292-296.

ANEC BE. 1987, BNE GE % o fi i X .
273.pp. NIA e 5 O Hi P BAIRE T AT &,
L.

5 AN RE AW [ (#6) . 2000, BT L
vy F7F—=%7v 7 [HHHE] SHko

R EEL ALY . 422pp. & A
WAL BRIE N SR R 4R, .

#;OARIGEE). 1987, =M EE 9. KA
BH(3). 352 pp. FEfHiki4L, LT,

=R . 1937 I KFEEE. TUARHT AL
B2 KRG S A RS 18 1-127.

Mohlenbrock, H. R. 2002. The Illustrated
Flora of Illinois. Grasses. Bromus to
Paspalum. 404 pp. Southern Illinois
University Press, Carbondale.

W —iE. 1985. ARERIAKD[= NN F ]
LAY K 0 2 35 26 ¢ 128.

O W, 1981, 2 v EBb. B AT % R
(), HAROEFAFEARN . pp. 71—
9l. Lk, WL,

Wi B, 1999. MiAREICBITA 7 OY Y
Y07 ORE . FWHEOMY 1541
-42.

KigEZ . 200la. 7AX7)E. M4l
T4 3 A 2 (i), A 2 1R Kl 4 5k
2001. pp. 1352-1354.

. 2001b. NN FHE . 4
il G A 2 (), A 2= 11 UL R B Rk
2001. pp. 1380-1384.

KB AT BRIBE i ROK BE SR AR DB B I 0 22 (R .
2000. KBHFIZ BT HRE L EE LW
Y —KBRFL Yy FF—% 7y 77—
442pp. KBOHFER BT R AR OKE Sk D B
Besefiiss |

K gL - /NG — - BRIFER. 1983, o
(LAY k. 430 pp. BESCE, &I

KIHEAH). 1987. wlmRt# bt >~
- UK ERH S 1. EH AT
alb sy var. 247pp. HILH RS L
ikt s —.

KHEAN ). 1995, &l bt ~
¥ — IR B8k 8. KHsAfit 2 L
s av., 22pp. BIIHRE L
yy—.

KEREH. 1999. &I 707 %H (3).
B U YLk ek 4. 67-78.

. 2002, EIWE 7 oo &R (6).
B L v YL B F FE TR 7 - 59-609.

Bekr sl . 1981, ) ¥ Ko &, Hsd
fin (%) , HAROYFA: Y S A . pp.




March 2003
28-35. Lt #int.

BT, 2001, 79 AL FE. W*H
T4 &6 F A & (FR), A 23 1) 5L R 2k
2001. pp. 282-284.

¥ 58, 1980, EHIEL A& D S o R .

B VK SF 2 T 7E 3R 29 : 64-65.
FIREA. 19%. =aad—#(4 F AR
DR, 19 pp. BEHFH, KiK.
BT = ESkAE . 1997 LEhAL v F

F=8 Ty o —EBBRORE L EEL

YP A B AR (AW ). 266pp. 5 AR U
izﬁﬁﬁﬁ
KRB - ARHGLE - BEAML . mm H

AIFALHEY B EINE . 554 pp. &IE A
M#EHE S, T,

HAHE. 1982, vy u v R, kY&
A, 0 A OB A Y %A . pp.
217-221. LA, .

BINDOES . 2001, I NFHE. S
JIAE S S 3R 2 4% (), #2311 5L Rt 49 3
2001. pp. 1252-1274.

B D BINE 7 0 TR () 69

FWABK - EK - LWk BE-
M GAE - PR - R W - B

L. 1981, TR UL R
AR EETI T & |

HAfER . 1970, OAB X %0 B
DF RS, WY SR 24
153-167.

. mm
WEERA 2 (H6),
pp. 625-649.

T IV A T SRR A AR R R GR) . 2002,
BINEORMOBEND D LY
—va?—7777t¢i—.3w

. B,

339. *

Ty Ak, wME
FZE I IR AR A 2001,

«E&_Ei@ 1089, R MM k. 416 pp.
&t .
LI #%. 1988, 7 XU H#7E¥FHERIZKE

b, HEYRFZEHERE 63 : 410-411.
M . 1976, REFELAEM O A O d13k
448 pp. fEIRETT RIS, B .






Bull. Bot. Gard. Toyama 8 : 71-77(2003)
WL B ekt BT e

GG R T939-2713 LV A SRR daw o M A% 42

Materials for the Fungus Flora of Toyama Prefecture (1)

Makoto Hashiya

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

Abstract : Six rare fungi, including one undescribed species, Cordyceps sp.,
Squamanita umbonata (Sumst.) Bas, Leucopaxillus septentrionalis Singer et A.H.Sm.,
Peziza ammophila Durieu & Montagne, Volvariella bombycina (Schaeff. : Fr.) Singer,
Cystoderma neoamianthinum Hongo, 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 : Cordyceps sp. (M.Hashiya 2261).
indicates lem. B : Squamanita umbonata (Sumst.) Bas (M.Hashiya 2246). Scale bar indi-

cate lem.  C : Leucopaxillus septentrionalis Singer et A.H.Sm. (M.Hashiva 2356). Scale bar
indicates 10cm.
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b AR Y A ed
). A : Peziza ammophila Durieu & Montagne (M.
Scale bar indicates lem. B : Peziza ammophila Durieu & Montagne (M.

Hashiya 2585), showing hyphal bundle with sand grains formed on the base of cap.
bar indicates lcm.

Fig. 2. Fungi found in Toyama Prefecture (2
Hashiva 2585).
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Fig. 3. Fungi found in Toyama Prefecture (3). A : Volvariella bombycina (Schaeff. : Fr.) Singer
(M. Hashiya 3068). Scale bar indicates 2cm. B Cystoderma neoamianthinum Hongo (M.
Hashiya 3372). Scale bar indicate lcm.
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