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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 Nakatal’, Kaiyun Guan®, Toshinari Godo!’,

Yuanxue Lu? & Jingxiu Li?

U Botanic Gardens of Toyama,
42 Kamikursuwada, 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 Irmsch, (2n=22), B. labordei Lévl. (2n=24), B. henrvi Hemsl. (2n=30), B. tet-
ragona lrmsch. (2n=22), B. silletensis C.B.Clarke subsp. mengyangensis M.C.Tebbitt et
K.Y.Guan (2n=22, B. handelii Irmsch. (2n=60}, B. psilophylla Irmsch. (2n=23), B.
cathayana Hemsl. (Z2n=20), B. palmata D.Don (20=24), B. truncatiloba Irmsch. (2n=22),
B. drvadis Irmsch. (2n=22), B. cucurbitifolia C.Y.Wu (2n=44), B. laminuariae Irmsch.
(20=22), B. hemslevana Hookf. (2n=22), B. aff. dryadis Irmsch. (2n=24), B. cf.
purpureofolic 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, Begomaceae, China, chromosome number, cytotaxenomy,
Yunnan

Begonia L. (Begoniaceae) is a pantropical genus with a few species extending their
ranges to warm temperate zones and contains about 1400 species classitied 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 lnstitute 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:



2 Bull. Bot. Gard. Toyama No. &

Goldblatt & Johnson 1991, 1994, 1996, 2000). However, with regard to Chinese
Begonia, cvtological knowledge is very limired except for Taiwanese taxa, all of which
have been studied in detail (Peng er al. 1988, Peng & Chen 1991, Peng & Sue 2000,
QOginuma & 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. 200021, 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 er af. 2002). Through the survevs, 32 drv 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 er 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 —
30 including four unidentified materials; Nos. 16145 & 16152 (Begonia aff. drvadis
Irmsch.), No. 16027 (B. cf. purpureofolia H.-Huang et Sul) 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 Tovama (TYM:.

Tt 15 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 &
hvdroxyquinolin aqueous solution at 12— 14 C for 8 h, and fixed with Farmer's fixative
(99.5 "y 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 Kasel Kogyo, Co.! at room temperature (20—25C ) for 15—20 h in a2 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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Fie. 1. Plant materials. A : Begonia crassivostris Irmseh. B B. labordei Lév), C < B. henrvi

Hemsl, DB rerragona lrinsel. E 8. sillerensis C. B. Clarke subsp. mengyangensis
M. C. Tebbin er KoY. Guan. F: 8. handelii Irmsch.
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Fig. 2. Flant materials. A : Begonia psilophvila Irmsch. B : 8. cathavana Hemsl, € 8.
paimara D. Don. D B puncatiloba Irmsch. E: B, drvadis [rmsch.  F: B, cucurbiti-
folin C. Y. W,
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[ 3. Plam materials, A Begonia laminariae Trinschi. B B hemslevana Hook £, C & D

B. afl. drvadis Irmsch. E : B. cl. purpureofolia H. Huang et Shui. F: B. sp.
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heated by an alcohol lamp for a few seconds betore 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 1m long,
all of the Begonia taxa had small chromosomes of mostly 0.6 1.0 um long, rarely
about 2,0 »au long Figs. 1 —6). Centromeric constrictions were observed mostly with
difficulty. Secondarv constrictions and satellites were found in some taxa. Cvtologi-
cal notes are given for each taxon with brief notes on growing sites as follows :

Sect. Begonia
1. Begonia crassirostris Irmsch., 2n=22, [igs. 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 repart
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 tormer and in five cells in the latter. This 1s the first report of chromosome num-
ber for the species. Small satellites were observed in medium-sized two chronio-
somes.

Sect. Sphenanthera
4. Begonia fetragona 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. sillerensis
differs trom Indian popuiations {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 Pretf., 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 12n=22). B: 8. labor-

dei (2n—23). C. B henrnyi 2n=30. D: B. terragona 2n=22]. E:B. silletensis subsp.
mengvangensis (2n=22). F . B. handelii (2n=66). Bar indicates 5 .m for A—T".

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.
8. Begonia handelii Irmsch., 2n=60, Figs. 1F & 4F.

One plant was collected in Mengla, Xishuangbanna Pref. The chromosome number
2n=>06 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 polvploid series of 2n=22 (2x) and 2n=44 (4x) which is
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Fig. 5. Mitotic metaphase chromosomes of Begonia. A B. psilophvila (2n=23). B:B

cathavana \2n=20). C: B. palmara 2n=24). D :B. truncatiloba (2n=22). E :B. drvadis
(2n=22). F:B. cucurbitifolia (2n=44]. Bar indicates 5 .m for A—F.

known to the Asiatic Begonia species (Legro & Doorenbos 1969, 1971), this species Is a
hexaploid.
Sect. Platycentrum
7. Begonia psilophylla Trmsch., 2n=23, Figs. ZA & HA.

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 karvotype
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Fig. 6. Mitonc metaphase chromosames of Bevonia.
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A B laminariae Zn=22!. B8
C & D B. aff. drvadis (2n=24). E : 8. cl. purpureofolia (2n=ca. 14,

Arrowlheads show the smallest "chromosomes” see text). Bar
indicates 5 mfor A — F.

F:B sp. Zn=22

studies and observations on more numbers of individuals because the odd number is
unusual as a chromosome number of wild species. Chromosome fragmentisy, B chro-

mosome's! or large satellitels) parted by secondary constriction' s’ might exist. Hybrid
origin of the individual s also thinkable.

8. Begonia cathayana Hems)., 2n—20, Iligs. 2B & 5B.

One plant was collected at gradually sloping forest fioor in Pingbian, Honghe Pref.
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The chromosome number 2n=20 was determined in three cells of the plant. Twao
chromosomes had satellites. Legro & Doorenbos 11969 counted both Zn—20 and
2n=22 chromosomes for this taxon. Thev showed good photograph of the 2n=20 cell
including one satellite chiromosome. however, they described that “the most comnion
number for this species is 227 (Legro & Doorenbos 1969, According to "Chromosome
number of flowering plants” by Fedorov (1974, Helrz 11927) 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, Zn-—24, Figs. 2C & 5C.

One plant was collected at sloping forrest edge (soil pH = 6,00 in Malipo, Wenshan
Pref. The chromosome number 2n=21 was determined in four cells of the plant. The
following chromosome numbers were reported for this species under B. laciniuata
Roxb. ex Wall., a synonym of B. palmata 'cf. Ku 1999, Golding & Wasshause 20021
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. palmaia 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 ¢t
C.Kareg tku 1999, Tian er af. (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. palimata 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 1s 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 =72 & 7.5
or moist ground (soil pH = 6.0) near roadside stream in Mengla, Xishuangbanna Pref.
The chromosome number 2n=22 was determined 1n five cells in three plants. This is
the first report of chromosome number for the species. Satellites were observed in
two chromosomies of the complement.

12. Begonia cucurbitifolia C Y Wu, 2n—44, Figs. 2IF & 5I.
One plant was collected at a small cavity in roadside slope in Maguan, Wenshan
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Pref. The chromosome number 2n=414 was determined in four cells [some chromo-
somes in g, D 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 prisent in Asian species of Begonia (Legro & Doorenbos 1969,
1971). This is the {ifth example of the tetraploid species.
13. Begonia laminariae Trmsch., 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=2Z, 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. Qur result confirmed the previous reports
by Legro & Doorenbos (1971) and Tian er af. (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. drvadis 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. drvadis (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
~m, compared with the other taxa studied, the chromosomes vary in size between
chromosomes ol the complement, large chromosomes have segmental structures, etc.
In some cells of the plant the chromosome number 2n=14 could he counted, however
in another cells problems remained. As shown in Fig. 6E, the smallest two
“chromosomes” frequently closelv situated, moreover, faint chromatin thread 1s 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 urganizer 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
heterochromartin 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 1n 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 (&},
2n=23 1), 2n=24 13}, 2n=30 (1), 2n=44 1! and 2n=66 (1). Legro & Doorenbos 11969,
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 Platvcentrum
(100%). The same aspect was shown in the present results. Findings of the hexaploid
species (2n=66 in B. handefii) 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 karyotypicalty (Oginuma & Peng
2002). Thus, the taxa of Begonia in Taiwan might have evolved from the ancestor(s’
whiclh were cytologically related to Begonia cl. purpureofolia of Yunnan by polyploidiza-
tion and hybridization.

Legro & Doorenbos (1971} abserved 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. [t is very interesting that B. cl. purpureofolia
in the present study has a similar cytological characteristics as B. giganrea, 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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Epidermal Morphology of Fruits in
Japanese Scutellaria (Lamiaceae)

Takashi SawanomukaiV, Makoto Hashiya® & Naohiro Naruhashi-
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3190 Goluku, Tovama City, Tovama 930-8555, Japan
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42 Kamikutsuwada, Fuchu-machi, Nei-gun, Tovama 939-2713, Japan

Abstract : The epidermal morphology of fruits of eighteen taxa in Japanese
Sewtellaria was investigated with scanning electron microscope (SEM). The shape of
the process, size of appendices and the surface patrern 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. muramarsui, S. rubropunciara and 5. rsusimensis).

Key words : epidermal morphology, fruits, Scureflaria, SEM

HEIZEF+L 8y +3i1voRK Tide <. B (1984) b, &5 L o
(Scuteliaria L) (&, 24 £ CTHTT-HIA& (1931) Pt A RN . Yamazaki (19930 X1
Y12 2 AR, deri (1957) A¥1478 5 258, DFHEL20DFFNEZITAEES v+ 3
FH O (1981) A315Hie £, A4 (1983) #° TEDTEERT VO TRLI.
17HE 7 28T, Yamazaki (1993) #1880 6 24l M OB I 2A B D B T
ELTHELTE 2, £/, FlL nBTEn THH, BRTLHFO&A TR EHH
i 't = LT, TR (1936, 1937, 1038, 1958, 1984 ST E (R 1994 ; (&%F 1995 & il
O - MO AR Nakai (1929) OFHEHEEH il 20001, HTHEHE (1976) (2L [
%iLEL! L»L. #heoimiid, HREY 1 %2 Scanning Electron Microscope (LLF

VEIVEETFICBEHLAEVILLD SEM &T8) W/ HTOMELHM LT
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Table 1. Collectinn sites of Japanese Scutellaria

o

¥ E &

RERMEEOIRED - IZ v 7240 HiRE
EFOFEHRT Table LICRT, X ¥ v+
! (Scurellaria kikai-insularis Hatus,),
7 v+ 1 &S kuromidakensis [Yahara!l
TYamaz.!, &= % v+ 37 (S longituha
Koidz), © % v + 3
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Y

S pekinensis

/7 AS. rubropuncrata

+ I v 7S rubropunctata Havala var.
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THEEL, REBRELLREEZR V. 12
HL, FERvabivER S IUYieER
WTHRELCRELTH WL, REL4 0
— ¥ —(JEOLJFC-1I0E) CAut T I~ 7
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Fable 2. Taxa investigated in the present study and classification (based on Yanu
Japanese Scurellaria

ki, 1993} in

Genus Subgenus Section Series Taxon

Scutellaria  Scuellariopsis . guidteln

Scwrellaria Minores - dependens
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Stachymacris Shikokiunae - shikokiena var. shikokionu
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Indicae . anmiahilis
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Cindica var. indica

L indica var. parvifulia
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vy, BFPisgrd vy EML Tw A FH+IxIrORELS
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& [1 7

!
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e e oy "fle-k\tb/J.-}',\‘

Fig, 1. SEM micrographs of fruits. A—D : Upper part. E—] : Process on surface. A ; Sewtellaria
gnilielmii. B S indica var. indica. C - S, laeteviolacea var. laeteviolucea. D S, strigillosa. E 2 S.
amabilis. F - S0 burbara. G o 8. brachyspica. H 2 S, dependens. 1S, guiliebnii. | : 8. indica var. in-
dica. K S indica vav. parvifolia. LS. ivoensis. N S, kinsiana. Arrowheads indicate appendix
an process. Bars indicate 500 .m in A—D, 100 m in E—M.
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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, Tovama 939-2713, Japan

Abstract : The abasial leaf surface of Sasa joranii (Ke. Inoue et Tanimota! M. Kobay.
collected in Mikurajima Island, [zu Islands, Japan was observed by a scanning
electron microscope (SEM). The eptdermal microstrucrure was compared with that
of §. kurilensis |Rupr.! Makino er Shibata . S. havarae Makino, §. rokugawana Makino
and S. rsuboiana Makino. In the species of Sect. Monmlicladae (5. havatae. S.
tokugawana and S, isubciana!, stomata are overarched with 4 -6 rod-shaped
projections (papillae! of cuticle. In 8. jotarnii and S. kwrilensis  15ect, Macrochlamys),
stomata are slightly overarched with 4 projections rhat are less elongated than
those of Sect. Monilicladae. Although the abaxial leaf epidermal structure of S
Jotanii s similar to that of 8. kurilensis, the projections of S. jotanii  are somewhat
thicker than those of §. kurilensis. Furthiermore, the density of prickles on the abaxial
leaf surface of S. joranii is much higher than that of S. kurilensis.

Key words : epidermal microstructure, leat, Mikurajima Island, Sasa jotanii
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Fig. 1. Sasu jotanii collected by N. Satomi in Mikurajima Island. Arrows indicate ligules.
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Cytological Notes on Yunnanese Plants I.
Chamaegastrodia shikokiana (Orchidaceae),
a Saprophyte New to Yunnan

Masashi Nzakatal', Zhonglang Wang® & Kaiyun Guan-

U Botanic Gardens of Tovama.,
42 Kamikutsuwada, Fuchu-machi, Nei-gun, Toyama 839-2713. Japan
2 Kunming Boranical Gardens,
Kunming Institute of Botany, The Chinese Academy of Sciences,
Heillongtan, Kunming, Yunnan 650204, P. R. China

Abstract 1 A saprophvtic orchid, Chamaegasirodia shikokiana was newly recorded in
Yunnan Province. The chromosome number Zn=42 was counted confirming the
previous report on a Japanese plant. The mitotic cell division was asvnchronous
within the microspore tetrad. In the first gametophvtic cell division, n=21
chromosomes was observed.

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

Chamaegastrodia Makino et F.Maekawa ia a saprophyric orchid genus, which consist
of tive species distributing from Khasia (Meghalayva) eastwards to Japan, mainly along
lat. 30°N ., with range extension southwards to Vietnam and northern Thailand
{Seidentaden 1994). In China, four species are known from Hubel, Yunnan, Sichuan
and Tiber (Lang 1999). Among them, C. inverta (W . W.Smith) Seidenf. and C. poilanei
(Gagnep.) Seiden{. have been recorded in Yunnan Province: in Tengchong, Kunming,
Tengsun Xian lerror in writing?) and Zhongtian for the former and in Hekou for the
latter iSeidenfaden 1994; Wang & Wu 1991 , under Heraeria: Lang 1999).

On July 7th, 2002, in the suburbs of Kunming City, we found a species of
Chamaegustradia on a slope in the evergreen forest. Aller 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
saprophvtic orchid.

Material and Methods

The plants were found at near Qiongzhusi (alt. 1900 m), Xishan district of Kunming
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Fig. 1. Chuamaevasirodia shikokiana. A - Plants in habitat. B : Flower. Sepals and lateral petals
have been removed to show labellum 11, column (¢l and operculum (ol Arrowhead shows

filament. Scale bar indicates 2 mm.

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

[For chromosome observation young flower buds were used. The buds were sliced
into 0.5 mm thick by hand with a blade and immersed in an agueous 8mM 8-
hyvdroxyquinoline solution at 13°C for 2 h ar 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 "o acetic orcein on a glass slide at room temperature for 10 min, covered with a
glass slip and squashed between a {olded filter paper.

Observations and Discussion

As shown in Fig, 1B, the operculum narrowed into a filament (arrowhead in the
figurey and had no lateral side lobule, both are distinguishing character of
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Fig. 2. Chromosomes of Chamaegasirodia 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 (Zn=42). E & F: Asynchronous gameto-
phytic division in tetrad. G : Metaphase in rhe first gametophvtic division {(n=21). Scale
bar indicates 5 «m for all.

Chennaegastrogiu 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.

Chamaegasirogia shikokiana 1s considered to belong to the Sino-Japanese floristic
etlement, 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, conseguently, 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 xzm in length, varying in number 15— 23
per nucleus (Fig. 24). Many chromomeric granules and fibrous threads were also
observed throughout the nucleus. The nucleus is considered to be an intermediate
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type between simple- and complex chromocenter types proposed bv Tanaka (1971).
The chromosome number 2n=42 was counted in mitotic prophase (Fig. 2B),
prometaphase (Fig. 20 and metaphase (Fig. 2D). At prophase and prometaphase,
carly 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 cbservations well agreed with those of Sera (1990 on a Japanese plant described
under Hetaeria sikokiana (Makino et FF.Maekawa’ Tuyama.

In orchids. mitotic cell division within the microspore can be either (1
asvnchronous, (2' svnchronous within the tetrad, or (3) synchronous within and
between tetrads (Paker 1942, from Yeung 1987. In Chamaegastrodia shikokicna,
interphase nucleus and chromosomes at prophase stage were simultaneously
observed 1n 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
¢hromosomes were found (Fig, 261,

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)

Toshivuki Yamashita

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

Abstract ; The influence of various temperarures nn germination was cbserved in
Ouercus hondae Makino, an endangered evergreen oak distributed in south-eastern
Kyushu and southern Shikoku. Since the germination consists of srages. rooting and
epicotyl emergent, each stage was observed under 10, 15, 20, 25 and 30 °C for 55
days. The final ratios ol rooting were 70 % or more under every temperature
conditions except for 30T, the highest ratio (85%) being obtained at 25°C. The result
was quite similar o those in other evergreen oaks reported previously., On the other
hand, the final ratio of epicotyl emergent was also highest at 257 (78%), being
followed by 20°C (639 and 15 C (58%). However, the ratio was extremely low [15%)
at 10T and decayed acorns were found at 30 T. Thus, it is concluded that
temperatures ranging 15C to 25C seem to be most [avourable for germination of .
hondae.  In other words, the cumularive temperatures larger than 795 C -days may
be suggested a5 an nnportant criterion (or one of the most important criterial for the
colonization of Q. hondae in the field. Growth of current seedlings was also
investigated. The size of current seedlings was 8.1lcm in the mean shoot length, and
was 0.29cm in the diameter ac the stem base. Mean top/roal ratio of these seedlings
were (.93, indicating similar allocation pattern as reported for the other evergreen
oaks,

Key words : endangered species, Quercis hondae, seed germination, seedling growth,
temperature condirion
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- Temperature (C)

Month Min Mean Max LB
Mar. 10.2 17.3 26.8 7.7
Apr. B 19.1 26.7 7.0
May 15.0 20.3 26.5 6.6
Jun. 1R.2 227 28.4 6.4
Jul. 22.9 27.0 32.4 5.0
Aug. 23.1 275 32.7 .1
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Fig. 3. The current seedling of Quercus. hondae.
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Table 3. Growth of the current seedlings of Q. hondae.

Shoor  Shoot Root 0 Leaf Shoot Root " i
No. length diameter length \II:J" TL;\’ arela weight m-i.u'm l":? Nr:u;l LW/TLA T/R
ot cin! Cifl Tl \E! 1%

1 746 026 1048 4 3758 940 058 0458 0303 1 00081 L0066

2 10,63  0.32 12.08 5 58.06  11.61 0310 0611 0404 4 0.0070 11686

3 T8 030 1357 5 4665 933 0.186 0624 0350 4 00075 0.85:)

4 540 0.25 1575 5 10,84 8.17 0137  L555  0.243 4 072 07734

5 588 026 9.95 4 480 1120 0164 0532 0320 5 00071 08910

6 9.2 0.28 10,33 6 83.17 1470 0192 Q&R 068 2 00078 10138
) T 1,13 .35 9,25 4 4665 1166 0.248 0701 10332 2 00071 O.m27d
Average 805 029 1163 47 5182 1087 0198 0621 038 3.1 00074 09342

.1
sh 2.02 0.04 233 08 1720 215 Ol 0132 0137 L5 GO 01362

TLA : Total leaf area. LW : Toral leaf weight. T/R :{Shoot weight+LW!/Root weight
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Present State of Ottelia acuminata (Gagnep.) Dandy
(Hydrocharitaceae) in Yunnan Province, China

Toshinari Godo", Yuanxue Lu? & Kaiyun Guan?

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

Abstract. . Onelia acuminata |Gagnep.) Dandy, an aquatic species of the Hydro-
charitaceae. 1s 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 Lhe species
were surveyed at nine localities known to present in Yunnan Province. Qur survey
showed that Q. acteninara is still growing in five of nine localities, but not found at
three localities. In Yongan, near Dali, some strains of Q. agcwminaia with high
productivity have been introduced from other place and cultivated.

Key words : conservation, endangered plant, Owelia acwminara, Yunnan Province
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Materials for the Flora of Toyama (7}

Takaaki Oohara!’, Masashi Nakata!' & Suekichi Takagi®
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42 Kamikutsuwada, Fuchu-machi, Nei-gun, Tovama 939

2348

2713,
10 Horioka, Shinminato City, Tovama 933 11223, Japan

Japan

recent field and herbarium
as members of the Flora of Tovama Prefeciure.

Abstract : Through our
recorded

survevs, 12 taxa are newly
They are Blvxa aubertii,
Potamaogeton malainoides, Agrosiis hvemalis. Avena ludoviciana, Gastrodia pubilabiaia.
Vaccaria hispanico. Ranunculus japonicus var. ibukiensis, Geranivom voberticomon. Salvio
plebeia, Lindernia onegallidea, Erigeron karvinskianus and Guaphalivm hiteo-albuon. Even

though

reported from

Rumex nipponicus, Euphorbia adenochloa, Swertia diliia var. tosaensis. were

Tovama in literatures, none of the specimens,
has been unfortunately located by now. The

however,

on which these repurts

are based, oecurrence of them in

Tovama, lias been confirmed through the present survevs. Specimens
cited in this paper are preserved mainly in the herbarium of Botanic Gardens of
Tovama UTYM and the herbarium of Tovama Science Museum "TOY AL

Key words : Flora, new localities, new records, Toyvama, vascular plants
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F1g. 8. Sweriia diluta collected 1n Kosugl Town, Toyama Prefecture (TYM7269:, A Plant.
Scale indicates 5em. B Flowers. Scale indicates lcm.
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Materials for the Fungus Flora of Toyama Prefecture(1)

Makoto Hashiya

Fotanie Gardens of Tovama,
12 Kamikutsuwada, Fuchu-machi, Nei-gun, Tovama 939-2713, Japan

Abstract : Six rare fungi, including one undescribed species, Cordveeps sp.
Squamanita wmbonata 'Sumst. Bas, Leucopaxillus septentrionalis Singer et AH.Sm.,
Peziza ammophita Durien & Monragne, Vohariella bombycina (Schaefl, - Fr) Singer,
Cvstoderma necamianthinum Hongo, were found in Tovama Prefecture. They are new
to the fungus flara of the Prefecture.

Key words : fungus flora, new records, Tova
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Fig. I. Fungi found in Toyama Prefecture (1. A : Cordveeps sp. (M.Hashiva 2261,  Scale bar
indicates lem. B : Squamanita wnmbonata (Sumst.) Bas (M.Hashiya 2246). Scale bar indi
cate lem. U Lencopaxillus septentrionalis Singer et A.H.Sm. (M.Hashiva 2356). Scale bar

indicates 1em,
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Hashiva 2585

Hashiva 2585

[5HE

. 2,0 Fungi found in Tovama Prefecture (2),

Scale bar indicates lem. B Peziza ammophila Durieun & Mo
Loshowing hy

LT

phal bundle with sand grains formed on the base of cap.

A Peziza ammophila Durieu & Montag




Fig. 3. Fungi found in Toyama Prefecture (3. A : Vohvariella bombyveina (Schaeff. : Fr.) Singer
M. Hashiva 3068, Scale bar indicates 2cm. B : Cvstoderma neoamianthinum Hongo (ML
Hashiva 3372).  Scale bar indicate lem.
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