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Population Structure of Dominant Evergreen
Broadleaved Tree Species of the Asahl Shrine Forest
in Himi City, Toyvama Prefecture. in Special Reference

to Age and Size of Seedlings and Saplings

Toshivuki Yamashita

Botanic Gardens of Tovama,

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

Abstract: Population structure of the evergreen broadleaved tree species of Asahi
Shrine Forest in Himi Citv, Toyama Prefectore was surveyed. This forest was
dominated by Castanopsis sieboldii \Makino) Hatus. ex Yamazaki et Mashiba and Persea
thunberpgii |\ Siehold et Zuce.) Kosterm. and is located near the northernmost range of
such forest in the Japan Sea side. The height of saplings of these two species were
measured in a quadrat of 20m > 20m set in the forest, Five saplings of C. sieboldii and
seven saplings of P. thunbergii were found 1n a quadrat. Saplings of the former were
below 2m in height and seemed to have been repeating withering and sprouting of
twigs for vears. In contrast, saplings of the latter were 0.6 —3m in height. In
subquadrat of 10m = 20m, on the other hand, 193 seedlings of C. sieboldii and 122 of P.
thunbergii were [ound. Under the present condition on the forest floor, therefore, the
secdling bank would have been maintained by current seedlings originared from the
acorns in the mast vear and some of the seedlings could survive and grow into
saplings when the comfortable condition would be formed in the forest.

Key words: Castanopsis siebotdii forest, Persea thunbergii, sapling., seedling bank
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Fig. 2. Spanal distribution of canopy and sub-canopy trees and saplings in a quadrat (20m >
20m ).
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Fig. 3. Histgram of scedling height classes of Castanopsis sieboldii. Persea thunbergii and
Cinnamaomum japonicunt in 2 sub-gquadrat (10m < 20m).
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Table 1. Age structure of the seedlings of tree species of the Asahi
Shrine Forest in Himi City, Tovama Prefecture.

Castanopsis Persea Cinnanomun

sieloldii thunbergii japoniciun

Current vear i3 Gl 0

Urher age 120 62

o
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Total 193 v 15
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Fig. 5. Persea thunbergii saplings.
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Micropropagation and Characterization of the
Regenerated Plants of Triploid Lychnis senno
Siebold et Zucc.. a Valuable and Rare Ornamental Plant

Toshinari Godo!'. Takavoshi Oku®’ & Masahiro Mi?'

Botanic Gardens of Toyama,
42 Kamikursuwada, Fuchu-machi, Net-gun, Tovama 839-2713, Japan
< Laboratory of Plant Cell Technology, Faculry of Horticulture,
Chiba University, 648 Matsudo, Matsude, Chiba 271 -8510, Japun

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

Key words: Lyvchnis sennno, micropropagation, Senno, triploid

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

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

Materials and Methods

Plant material

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

Micropropagation

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

Sixty-eight shoots induced on the medium containing 10 mg/l BA were individually
excised at the base and each ten shoots were transferred onto fresh 1/2 MS medium
without phytohormones in a glass bottle (500 ml) for shoot elongation and rooting. The
rest of the explants with regenerating small shoots on medium containing 10 mg/l BA
were cut into four pieces and transferred to fresh same medium for further
proliferation of shoots. One month after transfer of the shoots to 1/2 MS medium
without any phyvtohormones, rooted plantlets were potted in 6 cm pots with
vermiculite and kept in the room controlled at 253°C 1o acclimatize {or one month.
After acclimatization, regenerated plants were transplanted to new pots (12 cm
diamerer! filled with compost and keprt in the glasshouse without any remperature
control.

Flow cytomelric analysis

lust betore transferring to the glasshouse, a leaf of each regenerant was excised and
used for analysis of nuclear DNA content by flow cvtometry. Mother plant cultured on
172 NS medium without phyvtohormones was used as a control. The leaf tissues were
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chopped with a scalpel in a plastic Petri dish containing 1 ml solution A of High
Resolution DNA-statning kit type P (Partec GmbH, Miinster, Germany/, to which DAPI
staining solution (2 mg/l DAPI (4, 6-diamidino-2-phenylindole), 10 mM Tris- HCI, 50
mM sodium citrate, 2 mM MgCl:, 1% lw/v PVP K-30 "Polyvinylpyrrolidone K-30],
0.1% «w/v) Triton X-100, pH 7.3) was added after 5 min of incubation. The nuclear
suspension was filtered through a 40 «m nylon mesh to remove tissue segments and
incubated for 10 min at 25C. All samples were analyzed with a Partec PA (Partec! flow
cvlometer.
Characteristic analysis

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

Results and Discussion

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

Table 1. Effect of concenrration of plant growrh regularors on shoot regeneration from node
explants of triploid Lychnis senanc Siebold et Zucce.

Plant Growth Concentration No. of No. of
Reglator { xmol/1] explants shoots 5D
Control 0 41 1.0+0.3

BA 0.1 il 1.2+04
BA 1 4] 1508
BA 10 59 8.3+59
BA 20 20 8.1+8.6
RN 50 21 1.4+4.7
TDZ 0.01 33 1.941.2
TDZ 0.1 33 44+48
TDZ 1 34 63+7.7
TDZ 10 20 0

All data were measured after 2 months of culture.
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which caused death of all node explants (Table 1. Ezura (1990) and Miller er «f. (1991}
reported that combination of BA and low concentration of NAA was effective for
propagation from axillary buds in Dianthus chinensis and carnation (D. carvophvilus
cultivars), respectively, both of which also belong to Caryophyllaceae. Although the
effect of NAA was not examined in the present study, addition of 10 mg/1 BA alune to
medium resulted in sufficient number of shoot regeneration. In the genus Lyvchnis, L.
coroneia, L. kivsiana and L. sieboldii, however, no beneficial effects of NAA havi been
reported on shoot multiplication (Furuya 1997). Contrary to the shoot formation, no
roots were formed from the node explants at high concentration of BA 10 g1 or
more), whereas roots were successfully induced in most of the lower concentratiuns of
BA tested in this study (data nut shown). Despite of the inhibitory effect of high
concentration of BA on rooting, shoots regenerated on medium containing 10 mg/] BA

Fig. 1. Effects of BA on continusus multiplicarion of shoots induced on MS medium
containing 10 me /| BA. Each shoot induced on the imitial medium was excised and
cultured on the same fresh medium or medium without any phyvtchormones for one
month. Left: MS medium without any phytohormones. Right: MS medium containing
10 me/] BA,
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Fig. 2. Frequency distribution of relative nuclear DNA contents of Lvehnis senno Siebold et
Zuce. by flow cvtometric analvsis. a) The original plant cultured in vitro used as control.
b) Regenerated plant on medium containing 10 mg/1 BA.

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

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

the present study, we succeeded to improve the shoot regeneration etficiency by using
10 mg /1 BA. Since we found the increase 1n ploidy level in the calli induced from leaf
segments of L. senno (Godo er al. 2000, we examined the nuclear DNA contents of 68
plants regenerated from the axillary bud culture in the presence of 10 mg/l BA, and
found no change in the ploidy level in all of the regenerants (Fig. 2). This result
confirmed that ploidy level of triploid L. senno regenerated on medium containing high
concentration of BA was stable during in vitro culture.

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

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

Uniformity of the important flower traits such as color, shape and size were shown
in all regenerants (Fig. 5). Despite of the high ornamental value, commercial
production of this triploid L. sesnne hus not vet been initialed in Japan due to the
difficulties in mass propagation and breeding of new cultivars. This 1s the first report
tor mass propagation of triploid L. senno, and the protocol of the axillary bud method
established in the present <iidy may be usetul not only for propagation but also for
inducing mutation in vitre Hy utihzing chemical and physical methods to produce new
cultivar of L. senno.
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Fig. 2. Physiognomy of secondaly forest in Okinawa Island. A Pinus luchuensis forest.
Mixed forest of Pinus tuchuensis and Alnus japonica. C: Alnus japonica {orest.
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Abstract: Murododaira on Tatevama Mountains is famous for habitar of Japanes:

ptarmigan, Lagopus muius juponicus. The vegerations around of their nests were
analvzed by the Braun-Blanguer method, Among six surveved plots, three plots were

Vaccinio— Pinerum pumilae tvpical subassociation, and rwo plots were Vaccinio-

Pinetum purmilae subassociation

of Rhododendron brachvearpum. The importance of

Vaccinio — Pinetum pumilae was recognized as the vegeration suitable for nesting of
Japanese prarnugan. [t is noteworthy that Japanese ptarmigan nests even in Vacciniun
ovadifolium— Geldtheria pyrolvides vac, migueliana community were ohserved in one plot.
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Fig. 6. Nokkoshi plot.



Mareh 2000 L R I R o= R R Ll T I

Fig. 8. Nesr of Japanese prarmigan in Mikuridani.



Fig.

Bull. Bet. Gard. Tovama

10. Nest of Japanese prarnugan in Murodouenchiminami,
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Fig. 12. Nest of Japanese ptarnugan in Baichominamione.
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Fig. L. View of Futagovama. Sept. 16, 20005,
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3-10. Photographs of the plots studied in Futagoyama, Murododaira on the Mts, Tatevama.
3: Plot 1. 1: Plor 2. 5: Plot 3. 6: Plotd. 7: Plot 5. 8: Plot 6. 9: Plot 7. 10: Plot 8.
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Figs. 11-15, Photographs of the plors studied in Futagovama, Murododaira on the Mis.
Tarevama, 11: Plot 9. 12: Plot 100 13: Plot 11, 14: Plot 12, 15: Plot 13.
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Table 3. Vegetation rable of plot 2.

Flnt nmumber e
Duadran number i ] [§]
Hastgeht o shrub laver 180 150 185
Heigzht of herh lavericm B o
Crwver of vepetal ing LTI TL V-
Mumber of species 15 M 15
Srarlnis serb e e 5 3-3
Frisvus pratiiles 5 1l
Aer ikl -
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Verpoiniumt erviif)fodinem g + o
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i gt feriin [ | + 4+  bepsid
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Carey felnossimi Y - - + xSk
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Euborrvaniddes pravoms var, gl e K - "
Lamnaver txehogoskil ’ . +
FPalvspclm muyravhlamy + T
Clarmuepericlvmesnion camadense K + 4
Comzangfinmen [ iat K -
Suarfrees piatn e boing K 1=
Ruan preadatiin K o
Table 4. Vegeration rable of plot 3.
Pl piurlae f 3=
Lheaelran sismber T ® [¥
Hasigths of berh layericm W S 56
e el Wbt alioad ™ TR
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Hypervavirm koimrdn Waiolm VAT, seviimen v L +
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Preuic e & 1TMiTie 0 -
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Peafvxdfi s wie o flomrey ¥ = 11
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Aoletzos endvey saeliliame enfiles + E +
hRanain MR R + t +
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Forenralloy ment coiamiirog - ' +
Meprifroga foortioned VA, acaselisbat 5o alpine ¥ + E
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Seelfulatuer corgua-iliveest map. ledonterper |, fupssieilpesten L
Cleasiar i + +
Helividopsis veieulis F ¥
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A srady i Var Jpnin -+
Viarvaniisag aavadlifnalivam *
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Table 8. The associatinn or plant community of each plot.

Mo T Assaciation or plant community

| Vaccinio— Finetum pumilae tvpical subassociation

2 Sorbus matsumurana — Pinus pumila community

3 Crrsio otavae — Aconitetum senanensis

/| Faurio—Caricetum blephartcarpae

) Vaceinio — Pinetum pumilae typical subassociation

) Vaccinio— Pinetum pumilae tvpical subassociation

: Faurio—Caricetumn epharicarpae

a Faurin—Caneetum blephancarpae

9 Emperrum nigram — Gaulthe ria migueliana cormmunity

10 Vacciio — Prietum pumilae subassociation of Rhadodendron brachyearpimn
11 Vaccinio — Pinetum pumilae subassociation of Rhododendron brachvearpum
|7 Anaphalido — Phvllodocetum aleuticae rvpical subassociation

13 Faurie—Caricerum blepharicarpae

A AEE Y] | R I
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Materials for the Flora of Toyama ( 8)
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Abstract: Through our recent field and herbarnium surveys, 12 taxa are newly
recorded as members of the Flora of Tovama Prefecture. They are Bivwa alternifilia,
Carex tristachya, Cypertis glomeratis. Eleocharis equisetifornis, Scirpus < carinany, Seivps
wallichii, Vidpia ocroflora, Polvgonwm polvnenrvon, Fallopia dentatoalata, Porentilla
antrensis, Hypericrm perforanun and Cirsivm arvense, Aditional localities in Tovama
Prefecture are reported tor Seleria parvula, Nuphar subintegerrimum and Saussurea
maximowiczii. which have been known from only a few localities. Most specimens cited
in this paper arc preserved in the herbarium of Botanic Gardens of Tovama (TYM! o
herbarium of Tovama Science Museum TOY AL

Key words: {flors, new localities, new records, Tovama, vascular plants
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Materials for the Fungus Flora of Tovama Prefecture (2)
Makaoto Hashiva

Botanic Gardens of Tovama.

12 Kanukursuwada, Fuchu-machi, Net-gun, Tovama 93492713, Japan
Abstract: Five rarve tungi, Microstoma macrospororum 1Y Utani) Y. Harads & s.Kudo,
Pumontinia niberosa L Bull, ox Mérat) LA Kohn, Xyvlaria carpophilas (Vers.: Fr.) Fr.,
Inoevbe actaia Takah Kobay, & Nagas.,  Amanine scwdpia Corner & Has were found in

Tovarma Prefecture. They are new o the fungus tlora of the Prefeciure.

Key words: fungus tlora, new records, Tovama
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Svo Kurokawa: Correct Citation of the Authors for Two Japanese Species
of Pilophorus
'|‘i_i__ 1 |,J . ! ,iu-,‘_-: h L) Th e,JI_J:f\ 2 {,[,_'_U-) #;‘.»I: f'ﬁ‘ Jf’;

As Jahns (19700 pointed out, Pilophorus and Pilophoron are orthographic variants
Art 610 Thus, the correct spelling with correct citation of the author for Pilopharon
nigricanle described by Sato (19400 15 Pilophorus nigricaulis M.Sata, although Jahns
used 'Pilophorus nigricanle” in his publications both in 1970 and 1981, In the checklist of
Japanese lichens {Kurokawa 2003), "Pilophorus nigricautis  (NL.Saror Jahns' was
vsed, However, such a name was never published by Jahns. In the checklist,
‘Pilophorus curmlus (Rurok. & Shibuichi) Kuorok. & Shibuichi’ was used for Pilophoron
curtnfum described by Kurokawa & Shibuichi (19707, However, the correct name for
this lichen is Pilophorus curndes Kurok. & Shibuichi.

Pilophorus nigricaulis M.Sati, J. Jpn. Bot. 16: 173, 1940 “Pilophoron nigricaule”.
Pilophorns nigricanlis \M.saro) Jahns in Kurokawa, Checklist of Japanese Lichens:
82. 2003,
Pilophorus curtulus Kurok. & Shibuichi, J. Jpn. Bot. 45: 78, 1970 "Pitophoran curtuluni’
Pilophorus cortufus (Korok., & Shibuichi) Kurok. & Shibuichi in Kurokawa,
Checklist of Japanese Lichens: 82.2003.
The author is grateful to Dr. Goran Thor, who gave valuable comments on the
Manuscripe.

1% Checklist of Japanese Lichens (1 AMEHZHIONF = v 7 1) Z bt &R1FLAMHZ, 4 A
N Irig 2 i FEnizo2uT, EAO5IRIIRNFR O TIETH. ¥&bE, BWH
Pilophoras | JTEY Gl % Pitaphoron OPTEY G X, HoZorthographic varfants G773k &
LIz} TdZdris. Pilophoron @4 E TR S N-HbLQ 2 M2, MUZRER AL TEAY
S R A ]I o et
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Kurckawa, 5. red.) 2003, Checklist of Japanese Lichens. pp. 128, National Science Museum.,
Tk,
& Shibuichi, H. 1970, Nores on Japanese species ol Pilophoron, . Jpn. Bot. 15 73 &4
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Masashi Nakata: Chromosome Number of Gastrodia pubilabiata (Orchidaceae)
WHHE] s 7 ey on T r ol

A saprophytic orchid Gastrodia pubilabiata Sawa (Fig. 1A) was recently added to the
flora of Tovama Prefecture (Ochara er af. 2003). Cytological observations were made in
a plant collected at Shin-machi, Fuchu-machi. Nei-gun, Tovama Pref. Young flower
buds were used for rhe marterials. The methods of chromosome preparation and
observation were the same as thuse described in Nakata (20001, Voucher specimen was
deposited 1in the herbarium. Botanic Gardens of Toyama (TYM).

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

PRG0N I2NIZ 782087 O ERTHELTEEL (Figl A) O EMl-THMA
(KOEIEE {7 850, 20=22% 0 L. Zhix7HFRFFv o520 (i i

1986) £ S LTHEN, {CGHNE (Fig.l B) L4l s el (Fig.l C . gl (Fig.l A

fe. £ o e bFS Tk 4 M = 1 i = e, = - - ¥ fi - s
D iplEs T HIF4Y/ 05 22 L CET v,

< _D _

[Figs. L. Gastrodic prbiabicna Sawa, A Flower, Br Interphase nucleus. C; Mitotic eliromuosomes

prophase. 10 Mitotic chromosomes at metaphase, 2n=22, Bars in B-D indicate 5 «m.
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P b T b o — OO T T e £ I Rt b BT 1 e G i (el Hcmn
(Lhrfrdehifidm el F939-2713 Bl EL G Tk o ET 1 142, Botanic Gardens of Covaima.

A2 Kamikutsuwsadsa, Fuchu-machi, Net-gun, Tovama 939-2713, Japan



Bull. Bot. Gard, Tovama 92 7h- 7002010
TSI OO [ fuff ¢ § -ull

NI /AR R TSR & S 1 b SR s 1] E R b I LS Y VI 1 e e e WP a4
e fEiZ o T

Tohru Ohmiva!, Yuanxue Lu® & Kaiyun Guan-': Notes on the Plants of the
Genus Millertia around Kunming City, Yunnan, China

UL ek [ 2 e A L S A A b oy IR RPFR O ey, 20039110 201 .8 D 14
2811 £ CTHSTH M. 'l'lu,:.-'-_i.:-: :*i::.;j-'.r':--.rf AR A e B L SR :
M+ H b L, Z2TIRRGHFHET L (8 - IT 2B T 47 2 Mo

-||.'|

+w 7 e Vo T ST A

irwe 720 aFlliiL -

Millettiu dielsiana Harms (7 EIE W) (2RO L Ul HERT, il & iz & {4
IRZPPTES (Fig, 33 '-'.'I-LI 'f"l" HifikBo Rt Mz R A, RINIEd o] (Xiaoke,
Fig. 1) T, ABBLG 0 HEFL T2 Milletia dielsiana HTF1 L T/ /]\;IIIL“," W R B | B

QT2 IR L - BRI T Yo lidtonTundzd® (Fig, 2), BB G 2 bl 4 2L W
s ledeatz. iz, MENO LGS &5 S m 7 i":’f’J"i"n TR i 2 ALL | T

o thi, 20 Milleria diefsiana b 3M A2 L TiF~5d, 286N T LT &4 B2
L L ) ST ES ATV -Hu. 1, BE5C, BERIZOESD . WD WL A ET
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p o RS ARD Millettia vetuting Dunn T#8 T w0 A9 AT Ao ik 8 (Qion-zhusi
temple, Fig. 5] al%*-?'li-”'i LEOEHRZME L Tyt (Fig 6) . Z o5 L L 20 = LGl
et A T8 e A iy D G 4 B sl 240 T v A L Millerria velutingd 2 120 ERIZ 3 5 T T oo
2B 6 15miE 2 Fls ot S BB EEO KM E T, BT 5 milili%o Bk 2]
Lz, BESGCHIFALRELY ':'.'.E.'.;h:f-. LW ErFCom /rl,'l" Z B AR 12
WDHOHHE 2 AL (Figs., 6, 8). T SOH5UNIRMAAHCETETSH LAY Millettia veluing V)
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LIz RO RENE 20 TED (Fig. 7). . REOHBEMFEAONK - 36238
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Kunming Institute of Borany, Chinese Academy of Sciences, Hellongtan, Kunimu, Yuniian 600200,
China
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s bons Two species of the genus Milleria chserved aronnd Koannmung Ciry, Younnarn, China.

1: Scenery of the Xiaol

shoot ol M. dietsiana. -1 Millettia dielsicona sold at g boliday marker in Xiaohe, 50 A gate i

eoriver | Now, U 2000 L 2 Froits of Miltenia diclsiona. 30 Twining

the Qiongzho si temple (Dec. 16, 20031, 6: Upper regions of the population of Milleria velutina
at Qrongzhu st 70 Fruits of M. vefuting. 8: Lower regions of the same population of M.

veduting 1 Lhongzhing =i,
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All inquiries concerning (he Bulletin of the Botanic
(Gardens of Toyama should be addressed to the Editor:
Etsuzoh Uchimura

Botanic Gardens of Toyama

42 Kamikutsuwada, Fuchu-machi, Nei-gun,

Toyama 939-2713, JAPAN
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