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Field Notes on a Locality of Begonia palmata var. bowringiana
(Begoniaceae) in Xishuangbanna, Yunnan Prov., China,
and the Chromosome Number of Six Individuals

Masashi Nakata', Yuanxue Lu?, Kaiyun Guan? & Jinxiu Li¥

"Botanic Gardens of Toyama
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
“*Kunming Botanical Gardens
Kunming Institute of Botany, Chinese Academy of Sciences,
Heilongtan, Kunming, Yunnan, 650204, P.R.China

Abstract : As a part of 2002 field studies on Begoenia in Xishuangbanna, Yunnan Prov.,
China, a population of B. palmata D. Don var. bowringiana (Champ. ex Benth.) ].
Golding et C.Kareg. was observed on a roadside cliff and adjacent grounds in
Longlinpo, Mengla Xian. The natural environment and vegetation of the locality was
described. The chromosome numbers of six individuals of B. palmata var.
bowringiana collected in the locality were counted to be 2n=22 each individua!, con-
firming the previous report (Tian et al. 2002". The six individuals were similar in lcaf
shape.

Key words : Begonia palmata var. bowringiana, chromosome number, habitat, vegeta-
tion, Yunnan
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Fig. 1. The localiry of Bewonia palmara var. bowringiana in Xishuangbanna, Yunnan, China.
More than 200 individuals were growing on the roadside cliff | A, B and adiacent slopes
in forest margin ().
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BO2. #ikiZ T L T2 #04% )L (B, palmata var. bowringiana) 4 {&o £ 5,
Fig. 2. Habit of B. palmata var. bowringiana in the locality. The four individuals were found on
slopes in forest margin.

3. $£% L 7-#li% )L | B. palmata var. bowringiana!l Nakata & Lu 27024-1) 0 &4 = & { K
ML B R (AR L Ao, RICHEEL &
Fig. 3. Begomia palinata var. bowringianal Nakata & Lu 27024-1) in living condition (A! and its
dried specimen preserved in KUN(E!. The lower part of the plant had been transplanted in
the Kunming Botanical Garden, however, failed to cultivate.
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SO R EAWMEEEk L M. A5 —ViZ10cm.

Fig. 4. Silhouette of leaves in the six individuals of B. paimata var. bowringiana . They were
collected in the same population in Xishuangbanna, and cultivated in the Kunming Botanicil
Gardens for about two years. Collection numbers: MNakata & Lu 27024-21 A0, 27024-31B),
27024-41C), 27024-5 D1, 27024-6  E) and 27024-8 (F). The individuals correspond to those

appearing in Fig. 5. The scale bar indicates 10 cm
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Fig. 5. Mitotic metaphase chromoesomes in the six individuals (2n

2n=22)of B. palmatavar. bowringiana.

The materials were collected in the same population in Xishuangbanna, and cultivated and
studied cytologically in the Kunming Botanical Gardens. Collection numbers. Nakata &
Lu 27024-20A), 27024-3 (B), 27024-4 (C), 27024-5 (1)), 27024-6 |E) and 27024-8 (F). The
individuals correspond to those appearing in Fig. 4. The scale bar indicates 10 x m..
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Chromosome Number of Alnus formosana (Burkill) Makino
(Betulaceae) of Okinawa Island Introduced from Taiwan

Tadashi Kanemoto'" & Masato Kanemoto”

"Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
*Chiidren’s Future Section, Division of Promotion and Development Departement of
Constructiong, Okinawa City Office,
26— 1 Nakasone, Okinawa, Okinawa 904-8501, Japan

Abstract : Chromosome numbner of Afnus formosana collected in Okinawa Isl. was
observed to be 2n=>504. Although differences in morphology and phrenology are recog-
nized between A. formosana and A. japonica, cytological characteristics are identical
between them.

Key words: Alnus formosana, A. japonica, Betulaceae, chromosome number

According to Li & Alexel1 (1999), Alnus of the Betulaceae consists of 40 species
distributed in primarily cool and temperate zones of the Northern Hemisphere: Asia,
Europe, North and South America. In Japan 11 species of Alnus are native, A, japonica
being commonest, and one introduced species, A. formosana to Okinawa Isl. from
Taiwan in 1910 (Takara & Amano 1977) for afforestation against soil erosion and the
windbreak. At present, A. formosana is found in whole northern part of Okinawa Isl
(Kanemoto & Kanemoto 2004). Unfortunately, there is a disagreement in taxonomic
treatment of A. formosana. Makino (1912), Makino & Nemoto (1931), Kanehira (19361,
Li & Cheng (1979), Liao (1996)and Li & Alexia (1999)considered A. formosan was a
distinct species, while Horikawa (1954a, b), Hatusima (1975),Walker (1976), Kitamura
& Murata (1992) and Tto (1989) considered that A. formosana was conspecific with A.
Jjaponica.

Cytological study may provide a useful information for better understanding of taxo-
nomical relationships of these two species. Thus, in the present study, cytological fea-
tures of A. formosana and A. japonica will be presented.

Materials and Methods

Localities and voucher data of the materials used in this study are shown in Table 1.
They were cultivated in pods in the Botanic Gardens of Toyama. Somatic chromo-
somes were observed in meristematic cells of root tips. Fresh root tips of 5 mm long
were fixed in a 3. 1 mixture of 99.5 % ethanol and glacial acetic acid for one night after
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pretreating in 0.002 M 8-hydroxyquinoline solution for 8 hr at 5C. The root tips were
macerated in 1N HCI at 60°C for 5 minute, and the meristematic regions of the root
tips were stained with 1% aceto-orcein. The chromosome preparation was made by
squashing methods. Chromosome feature in the interphase and the miotic prophase
were described following Tanaka {1971, 1977). Voucher specimens were deposited in
the herbarium of the Botanic Gardens of Toyama (TYM).

Result and Discussion

Chromosome number 2n=56 was observed in both species (Table 1, Figs. 1C and F ).
The chromosome number of A. japonica has been reported to be 2n=28 (Wetzel 1927),
2n=42 (Gram et al. 1941)and 2n=56 (Woodworth 1929, Starodubstev 1997 and
QOginuma et al. 2000). The present count agrees with Woodworth (1929), Starodubstev
(1997)and Oginuma et al. (2000). Oginuma et al. (2000) reported x=7 of basic chromo-
some number of Ainus, and Oginuma et al. (2000) recognized that the plants of 2n=56
of A. japonica are octoploid. Karyomophology of the both species were basically similar
(Figs. 1A and D). Interphase nuclei varied from 10—15x m in diameter and had 7—9
heteropycnotic bodies which varied in size from 0.2—1.0 « m in major axis. Thus, the
interphase nuclei were considered to be of the simple chromocenter type (Tanaka
1971). At miotic prophase, the early condensed segments were observed in the proxi-
mal regions of both arms (Figs. 1B and E). Thus, the propahse chromosomes were
regarded to be of the proximal type (Tanaka 1977). At mitotic metaphase, the 2n=56
A. japonica of both localities were relatively small being 0.6 —4.0 x m long and vary
slightly in length among the chromosome complement.

Alnus formosana can be distinguished from A. japonica as follows 1) A. formosana
bears the long and slender male inflorescence and short peduncle of female inflores-
cence than A. japonica and 2) it flowers before falling of leaves in late autumn, in con-
trast, A. japonica blooms after the falling of leaves in early spring (Makino 1912),

Table 1. Localities and chromosome number of Alnus formosana and A. japonica.

_ Chromos.  No.
Taxon Locality number observed Voucher no.
(2n) piants

A. formosana Katsu-dake, Motobu-cho, Okinawa Pref. 56 1 Oki-ka003
Tathou-gawa, Ohgimi-son, Okinawa Pref. h6 1 Oki-Ta003
Yonaha-dake, Ohgimi-son, Okinawa Pret. 56 2 Oki-Yo003-1,2
Genga-gawa. NagoCity, Okinawa Pref. 56 2 Oki-Ge003-1,2

A. japonica Otogawa, Fuchu, ToyamaCity, Toyama Pref. 56 1 To-0t003
lda-gawa, Fuchu, ToyamaCity, Toyama Pref. 56 1 To-1d003
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Maakino & Nemoto (1931), Kanehira 1936, Li & Cheng 1979, Liao 1996, and Li & Alexel
1999). However, Horikawa (1954a, b), Hatusima (1975), Walker (1976}, Kitamura &
Murata (1992)and Ito (1989)were of opinion that A. formosana is conspecific to A.
Japonica, since morphological characteristic of A. formosana are included 1n the range
of the various of A. japonica and flowering time is not reliable. The results of the pres-
ent study unfortunately do not provide any sufficient data to separate these two taxa
to be as distinct species.

F —

Fig. 1. Somatic chromosomes of Alnus formosana and A. japonica. A, B & C: A. formosana
(2n=56), D,E & F: A. japonica (2n=56). A & D:Interphase. B & E: Prophase. C & F:
Metaphase. Bar represents 5y m.
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Phenological Study on Blooming of Prunus mume
Planted in Botanic Gardens of Toyama

Toshiyuki Yamashita

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

Abstract . Blooming phenology of 17 cultivars of Prunus murne was observed at the
Botanic Gardens of Toyama from 1999 to 2001. The study examined the refationship
between the blooming phenology and the meteorological conditions. In this region,
the blooming data of P. rnume were delayed from 10 days to 2 months in comparison
with the region of the Pacific Ocean side. Especially, comparing blooming ratio, the
early blooming cultivars were the latest from the blooming day to the 50% of bloom-
ing. It seemed that the blooming date of the early blooming cultivars were affected
by air temperature from November to December before blooming. Furthermore, P
mume blooming date was found to be influenced by the amount of snowfall during the

period from their early phase of blooming to 50% blooming.

Key words: Blooming Phenology, Prunus mume, Snowtall
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Table 1. Blooming phenology of 17 cultivars of P. mume from 1999 10 2001. N : Number of indi-
viduals, S3 : Blooming date, 54 : Date of 50% blooming, S5 : Date of 50% finished blooming.
S3— 354 : Days from 53 to S4, 54— 55, : Days from 54 1o 55, 53—55: Days from 53 1o $5.

1999 ' T

Cultivar N S3 S4 S5 S3-54 S4-55  83-S5
Osahkazuki (X ZE) 4 306 313 3.21 7 8 15
Benihibai (fL ) 4 3.07 3.13 320 6 7 13
Tsukikage (B &) 4 3.05 3.14 3.23 9 9 18
Koutouji (]I &%) 3 3.03 aos 3.21 5 13 18
Mera(kR) 3 3.14 3.17 3.24 3 7 9
Mikaikou (= BR#T) - — — - - - —
Benichidori (8L F &) 2 317 3.21 3.29 4 8 12
Sabashikou (£ HE#1) 4 314 3.18 3.25 4 7 11
Kagoshimabeni (R B 41) 5 3.14 319 3.30 5 1 16
Chaseika (& {E) 2 3.13 317 3.25 4 8 12
Kenkyo (R W) 2 3.17 3.21 4.01 4 11 15
Omoinomama (BL VO EFE) 2 3.21 3.25 4.06 4 12 16
Ryokugaku (k2 E) 2 3.17 3.25 403 8 9 17
Shirokaga{EMNHK) 3 319 3.23 4.03 4 1 15
Inazumi (FEHK) - — - — — — -
Hakubotan( B4t F) 4 311 3.17 327 6 10 14
Bungo (8 i%) 2 317 3.25 4.08 8 12 20

2000

Cultivar N 53 S4 55 S3-S4 S4-55 S3-S85
Osakazuki{ KZZ) 4 2.10 3.13 3.24 32 1t 43
Benihibai ($15t#5) 4 3.05 3.25 401 20 7 27
Tsukikage (B &) 4 2.14 3.09 3.29 24 20 44
Koutouji (L& &) 4 1.24 2.19 3.086 26 16 42
Mera (3K H) 3 301 3.20 4.01 19 i2 31
Mikaikou ( A FR#L) 3 3.07 323 4.03 16 1 27
Benichidor (I F &} 3 325 403 410 9 7 16
Sabashikou {({£ L} 4 3.15 3.27 405 12 9 21
Kagoshimabeni (IR B4L) 4 2.27 3.24 4.01 26 8 34
Chaseika (R HIE} 2 3.06 330 407 24 8 32
Kenkyo (R W) 2 3.20 4.03 4.10 14 7 21
Omoinomama (BLVOFEE) 2 3.31 4.09 4.14 9 5 14
Ryokugaku ($3 5 ) 2 3.23 4.03 410 11 7 18
Shirokaga (B MIH) 3 327 401 4.09 5 8 13
Inazumi (FAFH) 4 317 3.25 405 2} 11 18
Hakubotan (B3 %t £4) 7 3.09 3.25 4.06 16 12 28
Bungo (#{£) 2 3.28 4.05 412 8 7 15

2001

Cultivar N s3 S4 S5 53-84 S4-55 S3-§5
Osakazuki { KZR) 4 3.08 317 326 g 9 18
Benihibai (¥1 8k 4 312 3.20 3.27 8 7 15
Tsukikage (A ) 4 2.27 3.21 3.27 22 6 28
Koutou)i (§I & E) 4 .10 313 3.20 62 7 69
Mera (kB 3 3.16 3.24 402 8 9 17
Mikaikou (L) 4 3.06 321 3.30 15 9 24
Benichidori (I F 5 ) 3 3.21 3.26 408 5 13 18
Sabashikou { £ HEFL) 4 3.19 3.26 401 7 6 13
Kagoshimabeni (EE'R B§I) 5 3.10 3.22 3.30 12 8 20
Chaseika (Z®E) 2 3.16 3.26 406 10 1 21
Kenkyo (R X&) 2 3.19 3.28 4.10 9 13 22
Omoinomama{BL D EE) 2 3.26 4.01 4.10 6 9 15
Ryokugaku (¥ ) 2 3.21 3.27 409 6 13 19
Shirckaga (B 10&) 3 3.25 3.29 407 4 9 13
Inazumi (FATN) 5 3.20 3.26 405 6 10 16
Hakubotan (8%t #) 7 3.02 3.20 3.29 18 9 27
Bungo (2 7) 2 3.26 402 4.10 7 8 15
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Table 2. Blooming period of 17 cultivars of P. mume in the previous data{Left)and this study (Right). E: Early, M : Mind, L : Late.

2001
E MAR—L MAR

2000
E MAR—E APR MW MAR—L MAR

1989
E MAR—L MAR M FEB—L MAR

E MAR—M MAR

Fumoto {1985) Horiuchi(1996)

E FEB—E MAR
E FEB—E WAR

Aoki(1983)

Masui(1965) Ohtsubo(1977)

M JAN—E FEB M JAN—E FEB

M JAN—E FEB
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Benihibai (¥1Ek45)

E JAN—L FEB
L JAN—L FEB

L JAN—L FEB

M JAN—E FEB

o o
- =X
= X
— E
I
m =
L =
b —
— E
oo
=L L
= =X
1wl
(|
m =
[
w —
X F
[= A=
o <
=E E
—
|
o o
=L =L
= X
Lo
=
==X
r
—
|
[ =]
wi
[mm}
=
m
Lt
[T
—
|
=
=
e
-
o
=L Ll
- e
wwJ
|
[== &
[VIgTY|
wo
=xEZE
m =
L) =L
w —r
wow
[
= 2
=L LU
= )
=E ¥
m =
L =g
w =
w E
||
=
W
=}
=
l-'-\"\
N
m; &
VE
X &
X
3 2
w O
= x

E MAR—E APR M MAR—E APR
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L JAN—E MAR

M JAN—E FEB

M JAN—E FEB W JAN—E FEB

M JAN—E FEB
M JAN—E FEB

Mera(k R)

E MAR—L MAR
L MAR—E APR
M MAR—E APR

E MAR—E APR
L MAR—E APR

M MAR—L MAR M MAR—E APR

M MAR—L MAR
M MAR—L MAR

M MAR—L MAR
M MAR—E APR

E FEB—E MAR M FEB—M MAR

L JAN—L FEB E FEB—L FEB

E MAR—E APR
L JAN—E MAR
E FEB—L MAR
L FEB—M MAR
L FEB—M MAR
E MAR—L MAR
E MAR—M MAR
L MAR—E APR

M MAR—E APR

M JAN—E FEB M FEB—M MWAR

E FEB—M MAR

E FEB—M MAR
E FEB—M MAR

Mikaikeu (R BAEL)

Ryokugaku (%)
Benichidori (§L F &}

Sabashikou (X & HL)

E MAR—L MAR
M MAR—E APR

L FEB—E APR

E FEB—M MAR
E FEB—M MAR

L MAR—E APR M MAR—E APR

L MAR—M APR
E MAR—E APR

E MAR—E APR
E MAR—E APR

L FEB—M MAR

E FEB—M MAR
E FEB—M MAR
E FEB—M MAR

E FEB—M MAR
E FEB—M MAR

Kagoshimabeni (EEIR B fI) E FEB—M MAR
Omoinomama (B LVDFEZFE) E FEB—M MAR

Chaseika (FZ®IE)

Kenkyo (R %)

L MAR—E APR

L MAR—E APR

L MAR—E APR

M MAR—E APR

L FEB—M WAR

No.

L MAR—E APR
M MAR—E APR

E MAR—E APR E MAR—L MAR

M MAR—E APR
L MAR—M APR

M MAR—E APR
M MAR—L MAR
M MAR—E APR

E MAR—L MAR
M MAR—E APR
M MAR—L MAR
E MAR—L MAR

E FEB—M MAR
¥ MAR—E APR
M MAR—E APR

Shirokaga (BINK)
Hakubotan (B4t FF)

Bungo (B i)
Inazumi (KA #K)

10

L MAR—E APR
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Fig. 2 Data of air temperature at Toyama Meteorological Station from October to March in each
vear. Daily mean temperature by decade (Upper). Days of daily maximum temperature
more than 10°C (Mid). Days of daily minimum temperature under 3 C (Lower).
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Fig. 3 P. mume ‘Koutouji’ damaged by snowtall.
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Longevity of Seeds of Eight Orchid Species Native to Japan
Evaluated by Asymbiotic Germination in vitro and Stainability of
2,3,5-Triphenyltetrazolium Chloride (TTC)

Xiaodong Dong', Kazumitsu Miyeshi- & Toshinari Godo

I'Dali University, Dall, Yunnan 671000, China
“'Akirta Prefectural University, Akita City, Akira 010-0193, Japan
¥ Botanic Gardens of Tovama, 42 Kamikutsuwada, Fuchu-machi, Tovama 939-2713, Japan

Abstract : The mature seeds of eight orchid species native to Japan stored for 57
years at 5C were sawed 1n virro on New Dogashima medium supplemented
with/without plant growth regulators 1o evaluare their longevity. These cultures
were maintained under 16 h light condition (40 » mol m-s 'l at 2523C or under con
tinuous dark conditions. Cniv minimal germination frequencies were observed 1n
seeds of Habenaria radiara 'Thunb.) Spreng and no germination of seeds observed
among other species examined in the present study.

Key words: long-term storage, orchid, seed germination

Orchidaceae, which includes more than 20,000 species, is the largest family in the
plant kingdom. Orhids are cne of the most fascinating group of ornamentals and eveary
year numerous cultivars were produced by the hybridization among plants possessing
exotic and elegant flowers all over the world. On the other hand, many species were
endangered due to over-exploitation, degradation of habitat and over-collection {or
horticultural purposes in the world. Recently, conservation of living organisms is con-
sidered to be one of the important global issues. However conservation of orchid is
very difficult, because their growth is very slow and few seeds germinate in the natu
ral habitat. Therefore, establishment of methods of preservation as well as germina
ticn of seeds of all endangered orchid species was important for ex situ conservation
to maintain biodiversity. The first report of aseptic seed germination of orchid report-
ed by Knudson 1n 1922 was followed by successful reports of many orchid species
mainly epiphytes until now, [n general, immature seed was easler to gernunate in vitro
than mature one in terrestrial species of orchids (Nagashima 1989, Pedroso & Pais
1992, Rasmussen 1995), but preservation of fragile immature seeds was impracticahle.
In this study, we described the germination ol fully matured seed of 8 orchids native to
Japan after long-term storage in low temperature.

Plant materials used in this study showed in Table 1. The mature seeds of five
species, Cvmbidium dayanum Reichb. . var. austrojaponicum Tuyama, Epipactis thun-
bergii A. Gray, Galeola septentrionalis Reichb. ., Goodyera foliosa (Lindl.) Benth. var.
maximowicziana (Makino) F, Maek and Habenaria radiata (Thunb. Spreng, were c¢pl-
lected from natural habitat and stored at 50U in an air tight tube without desiccant.
The seeds of the other three species, Calanthe discolor Lindl., Cephalanthera falcita
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Table 1. Plant materials used in this study.

Latin name Japanese name Habirtat _Ye"‘_r of
collection

Calanthe discolor Lindl. kK Kagoshima Pref. 1998

Cephalanthera falcata I Thunh.) Blume Frzv Toyama Pref. 1998

Cymbidium dayanum Reichb. . var.

: ) ) ~NYAT Miyazaki Pref. 1999
auscrojaponicum Tuvama
Epipacris thunbergii A. Gray AXF Toyama Pref. 1999
Galeola septentrionalis Reichb. f. VFT T Toyama Pref. 1997
Good_vera _toi{usa -;,md_l..- Be_nrh. var. A 2T Toyama Pref, 1997
maximowicziana | Makino! F. Maek.
Habenaria radiata (Thunb.) Spreng. HEsy Toyama Pref. 1998
Spathoglottis plicata Blume e B S S I Okinawa Pref. 1999

Table 2. Composition of New Dogashima med-
ium (Tokuhara and Mii 1993).

NH,NO, 480 mg/| CoCls - 6H.0 0.025 mg/|
KNO, 200 mg/1 conc. H.50. 0.5 pul
KH.PO 550 mg/| [rositol 100 mg/1
KC! 150 mg/| Nicotinic Acid 1 mg/l
CalNOJ: - 4H.0 470 mg/| L-cysteine 1 mg/
MgSQ, - TH.O 250 mg /| Thiamine Hydorochloride 1 mg/|
Felll-EDTA 21 mg/l Pyridoxine Hydrochloride 1 mg/l
MnSO. - 4HO 3mg/l Calcium Pantothenate 1 mg/]
ZnS0, - TH.O 0.5 mg/l Biotin 0.1 mg/l
H.BO- 0.5mg/l Sucrose 2 %
MaMoQ, - 2H.O 0.025 mg/| pH 54
Cus0, - 5H.O 0.025 mg/1 gellun gum 0.2 %

(Thunb.) Blume and Spathoglottis plicata Blume, were ccllected from the plants which
had been collected from the natural habitat and cultivated in the green house of
Botanic Gardens of Toyama and stored at 5°C. C. dayanum Reichb. . var. austrojapon-
icum Tuyama was only epiphytes and the others were terrestrials. The seeds of all
species used in this study were stored for 5-7 years.

New Dogashima medium (NDM; Tokuhara and Mii 1993, Table 2) as basal medium
supplemented with/without BA (6-benzyladenopurine) or NAA ( « -naphthalene acetic
acid ) solidified with 0.2% gellan gum (Phytagel; Sigma Chemical Co., St. Louis, USA)
was used in this study. Seven ml of medium was contained in each well of a FALCON
MULTIWELL (6 well) plate. Seeds were sterilized with 1 % (v/v} NaOCl solution
adding | % (w/v! Tween 20 for 10 min, washed with sterilized water 3 times.
Approximately 100 seeds were placed on medium in each well. These cultures were
incubated at 2543C under a 16-h photoperiod (40 « mol m? ) or in darkness. The
germination frequencies of seeds were scored under the microscope. For the viability
test, sterilized seeds were incubated in 1 % TTC (2,3,5-triphenyltetrazolium chloride)
solution at 30°C under dark conditions for seven days, and seeds stained in red indicat-
ing viability were counted under the microscope.
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Table 3. Seed germination frequencies after 2 months of culture.

O — plant groowth Light Germination
regulator condition rate (%o
light 0
dark 0
Calanthe discolor Lindl, BA 0.2 mg/l light 0
NAA 0.2 mg/| light 0
NAA 1 mg/l light 0
light 0
Cephalanthera talcata Thumb.) Blume dark 0
Cymbidium dayanum Reichb. {. var. - light 0
austrojaponicum Tuyama - dark 0
. ligght 0
Epipactis thunbergii Reichb. £, dark 0
_ light 0
Galeola septentrionalis Reichb. . dark 0
light 0
dark 0
Goodvera foliosa (Lindl.” Benth. var. BA (0.2 mg/] light 0
maximowicziana Vakino) F. Maek BA 1 mg/l hght 0
NAA 0.2 mg/] light 0
NAA 1 mg/l light 0
- light 3.0b*

dark 58a

Habenaria radiate (Thunb. Spreng. BA 0.2 mg/] light 2.1b

BA 1 mg/i hght 23Db

NAA 0.2 mg/l light 30b
light 0
Spathoglottis plicata Blume dark 0

* The same letter shows no significance at the 5% level by Fisher's multiple range test.

The germination frequencies after 3 months of culture were shown in Table 3. Only
the seeds of H. radiata were germinated with minimal frequencies in the present study
(Fig. 1). Results of TTC test also indicated low viability of seeds examined (Table 4,
Fig. 21. The dark conditions were superior to light condition on seed germination A.
radiata, however promotive effects of plant growth regulators in the medium were not
observed (Table 3). Shimada et al. (2000) reported that freshly harvested mature seeds
collected from the same spot in the habitat showed frequency of germination at 12.6%
after two months of culture in vitro. Thus, the ability of germination of given species
was decreased during long-term storage of 5 years. The germinated seedlings of H.
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Flg. 1. Germination of seed of Habenaria radiata after 2 weeks of sowing,
The bar indicates 600 2 m.

Fig. 2. Seeds of Habenaria radiata alter 7 davs of culture in TTC solution
at 30°C under dark conditicns. Arrows indicates the viable seed. The
bar indicates 300 g m.

Fig. 3, Plantlets of Habenaria radiata after 4 months of culture. The bar
Indicates ¥ em.

No. 10
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Table 4. Percentage of stained seeds in 2,3,5-triphenyltetrazolium chloraide solution after 7
days of incubation.

Plant name Stair}[?‘?ilit_\'
Calanthe discolor Lindl. 19.3
Cephalanthera falcata (Thunb.) Blume -
Cymbidium dayanum Reichb. {. var. austrojaponicum Tuyama 0
Epipactis chunbergii A. Gray 0.9
Galeola septentrionalis Reichb. f. -
Goodyera foliosa{Lindl.) Benth. var. maximowicziana {(Makino 1. Maek. 0.9
Habenaria radiata(Thunb.) Spreng. 4.7
Spathoglottis plicata Blume 24.9

radiata were sub-cultured to 1/2 MS (Murashige and Skoog 1962) without any plant
growth regulators for further growth. After one months ot sub-culture, plantlets were
fully grown for acclimatization (Fig. 3).

Seed germination of other species examined in this study was not observed (Table
2). The viability of seeds of Cephallanthera falcata and Galeola septentrionalis were
not clearly distinguished by TTC test, because they have densely brown colored seed
coat. In our preliminary examination, a high germination frequencies (>>50%) by C.
dayanum var. austrojaponicum was obtained at the time of harvest (not data shown).
Almost all of seeds of Cymbidium dayanum var. austrojaponicum, Epipactis thunbergii
and Goodyera foliosa var. maximowicziana were not stained by TTC nor germinated at
all, so these results may suggest that those seeds had already deteriorated and lost
their viability during storage of 5— 7 years (Table 3).

Though the viability of seeds of Calanthe discolor and Spathoglottis plicata were ca.
20% by TTC test (Table 4), they did not germinate in this study (Table 3, 4). In gener-
al, many kinds of temperate terrestrial orchids are recalcitrant species on seed germi-
nation. Thus, the protocots used for the germination in the present study could not
provide appropriate conditions for the germination of those deteriorated seeds. The
promotive treatments such as ultrascnic treatment (Mivoshi & Mii, 1988) or symbiatic
culture with a mycorrhizal fungus (Rasmussen et al. 1990, Umata 1995)should be
examined to enhance the germination of those deteriorated seeds to evaluate the via-
bility of seeds properiy.

Although Seaton & Hailes (1989)described successful preservation of seeds of
Cattleya aurantiaca at 5C, the results obtained in the present study indicated that the
preservation using simple method merely controlling temperature during storage was
not effective to maintain the seed germplasm of many kind of orchids. Therefore,
establishment of long-term preservation systems of seeds of various orchids species,
such as controlling temperature during storage as well as moisture content of seeds
before and during storage, was prerequisite for their conservation. Recently, protocol
of cryopreservation by Bletilla striata was established utilizing protocorms in the
stage just after germination (Hirano et al. 2005). In the future, it is necessary to estab-
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lishi the universal systems for preservation as well as germination of seeds sultably for
many orchid species.

We wish to thank Ms. Miho Komori for technical assistance. This research was sup-
ported by a Grant-in-Aid for Scientific Research from the Ministry of Education,
Culture, Sports, Science and Technology, Japan.
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Notes on the Botanical Surveys in Yunnan Province, China
— Route 1n 2003 and 2004

Tohru Ohmiva ', Yuanxue Lu®, Zhonglang Wang? & Kaiyun Guan”

"Baotanic Gardens of Toyama
42 Kamikutsuwada, Fuchu-machi, Toyama §39-2713, Japan
*Kunming Botanical Gardens
Kunming Institute of Botany, Chinese Academy of Sciences
Heilongtan, Kunming, Yunnan 650204, China

Abstract : We carried the second term of the joint study between Kunming Institute
of Botany and Botanic Gardens of Toyama. These two years inciuded four field sur-
veys aimed at the Genus Milletria (Leguminosae) distributed in Yunnan Province,
China. Eleven species of Millettia were observed and recorded.

Key words: Millettia, Leguminosae, legume, Yunnan, China
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Fig. 1. Distribution of various Millettra species in Yunnan Province based on specimens of KUN.
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Fig. 1. A, Habital of Millettia macrostachva at Lianghe town. B, M. macrostachyva planted as
roadside trees in Dehong. . Young plant of M. pachyearpa. D, Vines of M. pachyvcarpa

near Nujiang river. B, Field research of M pachvioba near Hekou.  F. Fruit of M. pachyvioba.
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Table. 1. List of specimens of Millettia collected in 2003-2004 botanical surveys in Yunran

Province, China.
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Materials for the Flora of Toyama (9)

Takaaki Oohara & Survey group for the flora of Toyama,
friends of the Botanic Gardens of Toyama

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

Abstract: Through our recent field and herbarium surveys, 15 taxa are newly recorded as mem-
bers of the Flora of Toyama Prefecture. They are Carex neurocarpa, Carex pudica, Fimbristylis
verrucifera, Cyperus = condensatus, Boehmeria spicata, Chenopodium album var. stenophyiium,
Raphanus raphanistrum, Potentilla anglica, Trifolium glomeratum, Lythrum salicaria> L.
anceps, Melampyrum laxum var. laxum, Orobanche minor, Plantago virginica, Erigeron pusillus
and Eclipta alba. Additional localities in Toyama Prefecture are reported for Salvinia natans,
Alisma plantago-aquatica var. orientale, Bulbostylis densa var. densa, Fimbristylis aestivalls,
Symplocarpus nipponicus, Lythrum salicaria, Trapa incisa, Pyrola nephrophylla, Clinopodium
mulfticaule and Aster hispidus, which have been known from only a few localities. All specimens
cited in this paper are preserved in the herbarium of Botanic Gardens of Toyama (TYM) or
herbarium of Toyama Science Museumn (TOYA) .

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

HFTCEWLENIZHS N TOR N7 4E
W, BINBEARTIIONT TIE LG L
HHIG N T o IO EE % 2004 5FF
DOFNHAEL L ERHATIL OHEE L0
THET 5

v@\mM%ﬁﬁﬁthﬁ%iémﬁﬁ
iz, MTH$HMEFHH55*®Eﬁﬁ
FEnLIRFEEE] (KEE S 1983) S0 Rkl

7 7 71 Atriplex subcordata Kitag. & LT,
a9 w73t Melampyrum laxum Miq. var.,
laxum |3 3 X<~ 3 F M laxum var. nikkoense
Beauv. £ 7213~ 7 I+ M. roseum Maxim.
var. japonicum Fr.et Sav. £ LT, 7 AU A
Y 4707 Eclipta alba(L.) Hassk. (3% 4
+7o7 E prosrraraL & L TEILE R

WREARE (TYM) /3 iidi®fE it

FFORTWiEWnwWbDThis, 2O HLO:K
VST 14 Chenopodium album L. var. steno-
phytlum Makino 13 3 9% C. albun var. album
F7:034 757 4 C virgatum Thunb. .

& —EXRE (TOYA) (UG 3 Tz,
—%., BLIERESEHE LTHET A
SHEE, ChETE M%TﬂmTfWﬁm
FBAZCEMILIHORT WD -7200



A0 Bull. Bot, Gard. Toyvama N, 10

Thaib. Wt a7%E Salvinia natans(L.)
All.ds L 0F 1 4 3 Trapa incisa Siebold et
Zucc. (& [BMETFL v F7#—#% 7 v ¥ 2000]
(BRHBEFT B P I J B 4 4 3% 2000) THBig
fEARIIE (VU), HiE¥h Alisma plantago
agquatica L. var. orientale Sam.. 1 b/xF
T ¥ ¥ Bulbostylis densa |Wall. ' Hand.-
Maz. var, densa. & AV 7 Symplocarpus
mipponicus Makino, ViV /s A4 F 7 s
Pyrola nephrophvila | Andres) Andres, 7
¥/ &7 Aster hispidus Thunb. (X ."';'lill]'»‘r’.-
DHBENDBENOH L5448 (Ly FL—
§7 o2k RE)] (BLURAEFRESA

G 2002) TR 1 R nsﬁ &
NTwBbDOTHLHH, KMEIZL HELER
MICE- o il Ccat, 4. 27

~

427 2 & Fimbrisevlis aestivalisi Retz, ) Vahi
I/ i/ K Lythrum salicaria L. B 5P
v b7 /\"ﬂ" Ch'no,oodfum mulncanle Maxim.)
Kuntze £ [F1LGEHHak] 2 o wmtiz &
r;i'}jfﬁ‘)*»-':_ A4 -:'?-‘J\ B | LU e sk o [
AW I EL S o & - BEACEE (2R
PIEDEERDUYE S hTh a4, jFnE4d %

‘[-1" I EEL % Wil el Th D
25, AOMAIZL D EEZBRIZLET S

CENHENII LT

LB, FRETyIHL @40, SR
b 19 bR A 45 X L‘"rl‘;'l BTt - 4
—EAE I ENTVWS, 4B, BEE
R17E3H s mIlb fciad L7

1. BB S
1-1. 232 HY Carex neurocarpa
Maxim. #1471 74
B Wl 23 OPFLIRIZ L D ARET TR
Radt. ZOFAKIIHEO B HEREPE ruj fzh
7'?"'"‘%‘.“.:{".- (. WRIERE, BECLVWHENS
HOLFRAH L A B /RO ZXYEOb
NTHN, SHIIRVCERNERSH N ZD

T oo e -
'.:ulﬂ.-.iL,rj' aw % C W ihg. l]‘ I!I |-I'I_'p-

EEOAZEVRAEHL L0 .'iwifl &%
i ACHE L JAlE L A B kg )

FEEMCLEITHECILE - ¥ - f'."- Al 1d
LPRED 3 3 & 7 & & A7 EE AR (R
SHTELY, o 3 2 Koz &Ly s
UAL L Z XU N, EAT ViR (R E NS TR
NTwlhdhoi, SHEEE S L,
Lo -f TR LT 2 TR Hb e
7o i (BRI #9180m) T, I -4
el ’f"« ‘I"".‘T'?b‘.i']-“-'l'?!il'.’|'.T|‘L':Z'_T:'*'- ]
BEUX D% ) Bdr oz, WINELO MBS HE T
B G - /iR 1'-“?-1‘ l&"é!]'"“- N
1997) 35 & Uiy B2 L (il B2 UL 8 % g i 1
878 2 1966) ;'i.il_.J-'R?‘J"-f') L. 0 B
MRt s ¥ — (192 TII R TR 6
MO T T oMl & LB, HERL,
'-F%'CH’F,.J SNTVBIEMRINTVED,
K TR RE g A AT - - T b

i

EHIZT

Can el F

Fig. 1. Carex neurccarpa at fruiting stage in
Yarsuo Town, Tovama Prefecture
(April 28, 2004 1,
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Fig. 4. Inflorescence of a putative hvbrid
between Lythrum salicaria and L. anceps
in Tovama City, Tovama Prefecture

August 1, 2004
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Fig. 5. Inflorescence of Melampyrum laxum
var. faxwmn in Tatevama Town, Tovama
Prefecture [ September 21, 2004
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