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Phyllotaxis of Leaves and Bracts
of Musella lasiocarpa (Musaceae)

Tohru Ohmiya

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

Abstract : Phyllotaxis of leaves and bracts was observed on Musella lasiocarpa. 2/5
phyllotaxis for foliage leaves, and 378 phyllotaxis for bracts were respectively indi-
cated. Transitive stage from the foliage leal to the bract showed intermediate value
ol phyllotaxis between 3-8 and 2

Key words: phyllotaxis, Musella lasiocarpa
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Epidermal Microstructures of the Leaves of Sasa
(Poaceae; Bambusoideae) Collected in Murodo-daira, Mts. Tateyama

Kazuomi Takahashi

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

Abstract :

The epidermal structures of the abaxial leal surlaces of Sasa coliected in

Murodo-daira, Mls. Tateyama. central Japan were observed by a scanning electron
microscope (SEM). The species examined were S. paimata (Marl.) Nakai. S.

kurilensis (Rupr.!

Makino et Shibata and S. cernua Makino. In 5. palmata the {ine

projections of cuticle are mostly rod-shaped. On the other hand. S. kurilensis has
warty projections. In S. palinata the fine projections around stomata are elongated
and bury the stomata, whereas those of S. kurilensis are nol elongated. S. cernua
has rod-shaped projections around stomata as well as warty projections in the cen-

ter of intercostal zones.

Key words
lacrilensis, Sasa palmata
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Table 1. Species of Sasa collected in Murodo-daira. Mis. Tatevama. central Japan.

spelies voucher specinien

serl. Sisn
S, pelmate (Marl.) Nakai Yoshida & Takahashi, Aoz 8, 2000 (TYMS3Z21)
secl. Macreovhlamys

S. kuritensis (Rupr.) Makino et Shibata Yoshida &

akahashi, Aug & 2000 (TYM5H3I16)
S.oreinna Makino Nikata. Yoshidu, Takahashi & Kato, Sep. 1 2000 (TYM4TGR)
Ohmiva. Takahashi. Shinchi and Kato, Ang. 29, 19595 (T M0
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Fig. L. Abaxial leal surlfaces of Sasa palmata (TYMSB321), A: abaxial surlace
close to leal margin, B: ahaxial surface close o midribh. Am : adpres-
sed microhairs. Fp: [ine projections of cuticle. Pr: prickles, Sic silica
bodies. St stomata. V: veinlets. Scale bar = J_Ci[lum.
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Pollen Morphology of Three Varieties of Aucuba japonica

Toshiaki Shiuchi

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

Abstract - The shape and size of pollen grains of three varieties ol Aucubda japonica,
i.c. var. japenica, var. borealis and var. ovoidea, in Japan were investigated with scan-
ning clectron microscope (SEM/. The pollen grains of all varicties were 3-colporale,
prolate and pilate. They were larger in A. japomica var. japonica and var. borealis
{2n=232) than in var. ovoidea (2n=16/. It seems that the pollen size is correlated with
ploidy level in three Japanese varieties of Aucuba.

Key words: Aucuba japorica. micrographs. ploidy level, pollen grains, SEM

The three varieties of Aucuba japorica Thunb., i.e. var. japonica. var. borealis Miyabe
et Kudo and var. cvoidea Koidz. are all evergreen dioecious shrubs and are endemic to
Japan. Thev have different distribution in Japan: var. japonica is distributed in the Paci-
fic side of Honshu and eastern Shikoku, var. borealis Miyabe et Kudo is found only in
Hokkaido and the Japan sea side of Honshu and var. ovetdea Koidz. occurs in western
Honshu, southern Shikoku, Kvushu and Ryukyu (Kurosawa 1971. 1976; Noshiro 1999).
These varieties are generally said to be distinguished as follows; var. jeponica by the
broader and glabrescent leaves and more or less sparsely hairy inflorescences, var. borealis
Miyabe et Kudo by the ascending stems, smaller leaves and densely hairy young buds
and inflorescences and var. ovoidea Koidz. by the very broad glabrous leaves and pubes-
cent inflorescences with short appressed hairs. The chromosome numbers of these
three varieties have been reported to be 2n=232 for var. japonica and var. borealis and
Zn=16 for var. ovoidea (Sugiura 1927; Meurman 1929; Sinto 1929: Funabiki 1958;
Viinikka 1970; Kurosawa 1971, 1976. 1979, 1981).

The pollen size of the genus Aucuba has been studied by Kurosawa (1971), who pointed
out to be similar in all taxa. On the other hand. the pollen micrographs of A. japonica
var. japonica was reported by Iwanami (1980) by using scanning electron microscope
and Nakamura (1980) using light microscope.

In the present paper, the results of observation on pollen morphology of three varieties
ol Aucuba will be reported and the relationship between the size of pollen grains and
the ploidy of the ptants will be discussed.
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Materials and Methods

For scanning electron microscope observation, pollens were collected [rrom dried
specimens as well as (rom [lowering plant cultivated in Botanic Gardens of Toyama,
but germinating pollens werce excluded. They were dried and coated with gold-palladium
in a JEOL JFC-1100E ion sputtering device. Micrographs were taken with JEOL JSM-
T20 scanning electron microscope and the polar axis (PA) and the equatorial axis (EA)
were measured in twenty pollen grains per individual. The shape of pollen grains was
observed in the equatorial view and described below following Erdtman’s (1932) ter-
minology. The chromosome numbers were counted in fresh materials. The plant mate-
rials were identilied following Noshiro (1999). The origin of plant material is shown
in Table 1.

Results

The results of observations on the polien and chromosome number are brielly de-
scribed below. Pollen grains were 3-colporate. prolate and pilate in all varieties (Figs.
1—6). The mean P/E ratio {polar length ' equatorial length) was calculated [rom their
whole measurement values. The chromosome number and the size of pollen grains ane
shown in Table 1 and Table Z.

a. Aucuba japonica Thunb. var. japonica

Polar axis 47 (52.7) —56 um, equatorial axis 31— (35.3) —41 um, prolate (P/E
ratio; 1.50). Pollen grains were largest in both polar and equatorial length among three
varietics investigated (Fig. 7). Chromosome number was 2n=32 (tetraploid).

Table. L. Original localities and chromosone numbers of three varieties of Aucnba.

- Chromosome  Collection
Taxon Localit

: numher e
A gaponica var, juponica  Tokushima Prefecture, lkawa-cho. all.20m. n=32 R HEgS!
A japonica var. bovealis Tovama Prefecture, Toga-mura. alt.f100m. 2n=32 TCA-1—6
AL japonica var, oeoidea Kocht Prefecture, Sakawa-cho. alt. 30, n=16 SKS-3. 7. 8

Table. 2. Pelar axis, cquatorial axis and P E ratio in three varvieties of Ancuba.

Polar axis | »m Fquatorial axis | amn

Taxon = o - : I L2

min mean (5.1 Mmax min mean (ST max
L Jufondca var, Juponica 17 527(X208 i 3l 35.3(%x199 q] 1.50
AL Japonica var, borealis I 1861 +3.26) 3L 29 32 6(E321) 34 1.50

Aofaforticd var. ovoidea 35 3.1 L +=4.10 ol 21 28.1({x321




Figs. 1-6. SEM micrographs of pollen grains. 1. 2. Aucuba japonica var. japo-

nica. 3. 4. A, japonica var, borealis. O, 6. A. japonica var, ovoidea. L.
3.5 polar view: 2.4, 6: equatorial view. Scale bar = 20 ..

b. Aucuba japorica Thunb. var. berealis Mivabe et Kudo

Polar axis 40— (48.6) —54 xm, equatorial axis 24— (32.6) —39 um. prolate (P'E ratio:
L3O The pollen size was slightly smaller than in var. japonica (Fig. 7). The chromosome
number 2n=32 was observed as in var. japonica.
c. Aucnba japonica Thunb. var. oreidea Koidz.

Polar axis 35— (43.1) —51am, cquatorial axis 21 —(28.1) —39 zzm. prolate [P F ratio:
L.541. Pollen grains were smallest in polar axis and equatorial axis. The chromosome
nuniher was 2n=16 (diploid}.
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Fig. 7. The length of polar axis and equatorial axis in three
Japanese variceties of Aucuba, Each of vertical bar
represents from max to min values and boxes are S.D.

Discussion

The pollen grains of three varieties of Aucuba japonica were very similar each other,
being 3-colporate, prolate and pilate. Kurosawa (1971) suggested the pollen size of the
genus Aucuba including Japanese three varieties was almost the same excepting A. hyna-
latca. which had slightly smaller pollen grains. However, pollen grains of var. oveidea

(2n=16) were apparently smaller than those of var. japonica and var. borealis +hoth
2n=32). Pollen size related to the ploidy has been demonstrated in Turaxaciem by Morita
(1976), in Rodogersiu by Akivama et al (1990) and in Deutzia by Niu & Ohba (2001 ..
Thus, a Japanese Aucuba could be added as another example, in which the pollen size

is related to the ploidy.

1 express my sincere thanks to Dr. 8. Kurokawa, the director of the Botanie Gardens
of Toyama for critical reading ol manuscript.
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Chromosome Number of Lecanthus peduncularis
(Urticaceae) of Japan

Tadashi Kanemoto

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

Abstract : Chromosome number of Lecanthus peduncilaris collected in Kyusyu, Japan
was counted to be 2n=24 in this study. The genus Lecanthus represented by L.
peduncularis is considered to have a closer relation to the genus Pilea rather than to
Elatostema concerning chromosome number.

Key words: chromosome number, Lecanthus peduncularis, Urlicaceae,

According to Wang & Chen (1995), the genus Lecanthus belonging to the Urticaceae
is a small genus comprising three species distributed in tropical and subtropical areas
of southeastern Asia and eastern Africa. However, Huang (1996) considered the
genus to be monophyletic and recognized Lecanthus peduncularis (Wall. ex Royle)
Wedd. 1s the only species of the genus.

In 1990, L. peduncularis was reported for the first time from Japan by Dr. Hatusima
(1992) on the basis of a collection at Kumamoto Pref. by Mr. Furuse. It occurs also
in the central mountains of Kyushu district such as Kumamoto, Mivazaki and QOita
Prefs. {Hatusima 1992; Minamitani 2000}. In 1995, the author had a chance to collect
some living plants of the species in Kumamoto Pref. Lecanthus peduncularis has a
similar inflorescence as in Elatosteing and has a similar leal arrangement as in Pilea
as suggested by Liv & Hung (1976). On the other hand, it has some morphological
features such as discoid receptacles and opposite leaves common to both of Elatoste-
ma and Pilea. Thus. it 1s considered to be important taxon for elucidating taxonomic
relationship between Elatostema and Pilea.

In Lecanthus two different chromosome numbers have been reported; 2n=24 in
plants collected in northern Himalaya by Sharma (1961, as L. wallichii and L. wightii)
and Gajapathy (1962, as L. wightii). and 2n=26 in plants from Kashmir by Khatoon
& Al (1991). The aims of this study are to clarify the chromosome number of Japanese
L. peduncutaris and to consider generic relationships among the genera of the Urti-
caceae,
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Fig. L. Lecanthus peduncularis. A: habit. B: somatic metaphase chromosomes, 2n=24.
Scale hars of A and B indicate lem and 2 zm. respectively.

Material and Methods

Five individuals of L. peduncularis collected in Soyou-cho, Kumamoto Prefl, were
used (or the present study (Fig. 1A). Thev were cultivated in pods in the Botanic
Gardens of Toyama (BGT). Somatic chromosomes were observed in meristematic
cells of root tips. Fresh root tips of 5mm long were fixed in a 3:1 mixture of 99.5%
cthanol and glacial acetic acid for one night after pretreating in 0.002M 8-hydroxy-
quinoline solution for 8 hr- at 20C. The root Lips were macerated in IN HCI at 60C
for 10 sec. and the meristematic region of root tip was stained with 1% aceto-orcein,
The chromosome preparation was made by squashing method. Taxonomic treatment
of this taxon lollowed Wang & Chen (19951,

Results and Discussion

Chromosomes were counted to be 2n=24 al mitotic metaphase (Fig. 1B) in L. pedun-
cularis. The 2n=24 chromosomes showed gradual size variation ranging 0.6-1.17em.
Most ol them were found unclear in centromeric position, although several larger
chromosomes with centromeres al subterocentric or lerocentric.

The present count of 2n=24 (or L. peduncularis agreed with those of Sharma
(1961, as L. walichii and L. wightit) and of Gajapathy (1962, as L. wightiil. However,
the chromosome number 2n=26 has been observed in non of the individuals of L.
peduncularis collected in Japan. even though Khatoon & Ali (1991) reported it. The
result of the present study indicates that the basic chromosome number of Lecanthus
is x =12 as reported by Wang & Chen (1995 and L. peduncularis is considered o
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be diploid. Previous reports in chromosome number of the Urlicaceae (e, g, Fedoroy
1974: Goldblate 1981; 1984 Kumar & Subramanian 1986: Goldblatt & Johnson 1991,
1994; Kanemoto 1998, 1999) indicated 2n=24 was common in the genus Pilea and 2n
=26 in Llulostema So lor as observed in the present study, the basic chromosome
number of Lecanthus, x =12, mayv be indicalive of a closer relation to Prlea vather than
Llulosion.

[ wish to express my cordial thanks Dr. Naohiro Naruhashi, Professor of Toyvama
Univ., lor critical reading of the manuscript. I thank Dr. Svo Kurokawa. the direclor,
and Dr. Masashi Nakata of the BGT, for their kind and valuable advices.
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Chromosome Number of Elatostema obtusum
var. trilobulatum (Urticaceae)

Tadashi Kanemoto

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

Abstract : Chromosomes number of Elatestema obtusuwm var, {ridobulafum was
determined to be Zu=26 for the [irst time. As the basic chromosome number was
reported to be x=13 for the genus Elalostena, this taxon is considered to be diploid.

Key words: chromosame number. Elatostena obtusum var. frilobwlatum, secl. Laevt-
sperma, Urticaceae,

Elatostemna belonging to the Urticaceae comprises about 350 species. most species of
the genus are distributed in tropical and subtropical regions, with a range extention to
temperate Asia (Wang & Chen 1995). Elatostema medogense W.T. Wung, E. oblusum
Wedd., £ obtusim Wedd. var. trilobulatum, (Hayata) W.T. Wang. E. suzukii Yamazaki
and E. oshimense |Hatus,! Yamazaki are morphologically distinct among members ol the
genus Elafostema being characterized by having small leaves with few scrrations and a
few flowers on an inflorescence and they form the section Laevisperma (Yamazaki 1972;
Wang & Chen 1995). The five taxa are geographically isolated from each other; E. medogense
and E. obtusum are distributed in southern China, while £ obtusum var. {rilobulalum, L
suznkii and E. gshimense are endemic to Taiwan, Okinawa and Amami-oshima. respectively
(Hatusima 1967, 1975 Yamazaki 1972, Wang & Chen 1995). Yamazaki (1972) assumed
that all taxa of the section Laerisperma might he derived {rom a common progenitor.
Among them, chromosome number has been reported for £. suzukii and E. oshumense
(Kanemoto & Yokota 1998; Yamashiro et al. 2000), but has not been reported for remain:
ing three taxa. This study reports chromosome number of E. obtusum var. trilobwlalum
collected in Taiwan.,

Material and Methods

Five individuals of £ oblusuwm var. trilobulatum collected in northwestern Taiwan
(Guanwu, Taian Niang, Miaoli Xian. alt. 2000m) were used for the present study (Fig
IA). They were cultivated in pods in the Botanic Gardens of Toyama. The method
of chromosome preparation is the same as reported in another study of Kanemoto ip
this Bulletin. Taxonomic treatments followed Wang & Chen (1995} Voucher specimens
were deposited in the herbarium of the Botanic Gardens of Tovama (TYM).
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Fie. 1. Elaltosiema obtusum var. trilobulatum. A: habit. B: somatlic chromosomes al
melaphase, 2n=206. Arrowheads show satellites. Scale bars of A and B indi-
cale lem and I gem, respectively.

Results and Discussion

The chromosomes were counted to be 2n=26 at mitotic metaphase of £, oblusum var.
tilobulation (Fig. 1B). This is the first report for the taxon. The 2n=26 chromosomes
showed gradual size variation ranging 0.7 —1.0 #zm. Among the 2n=26 chromosomes,
Lwo chromosomes had satellites (Fig. 1B). Centromeric position of the chromonsomes
could not be determined,

Kancmoto & Yokola (1998) reported chromosome number 2n =26, diploid. for two
taxa ol the section Laevisperina. E. suzukii [rom Okinawa sl and L. eshimense [rom
Amami-oshima. Later, Yamashiro ef al. (2000) observed that E. suzukii has ¢chromo-

some numbers varying as 2n=16. 38, 39 and 52, these numbers are considered to be
hypotriploid, triploid and tetraploid, respectively.

Hatusima (1967} reported that two morphological tvpes are existed in L. eshimense
with respect to leal margin, ‘entire tvpe” and 'serrated type’. On the other hands, £ oblu-
s var. brilobulation used 1n this study resembles very much the “serrated type of F
oshimense (Fig. 1A ). The plant material of E. oshimense used [or the previous study
(Kancmowo & Yokota 19981 corresponded to the ‘serrated type ol the species and the
habits and the chromosonie number of the these two taxa are certainly similar. Thus, they



Aareh 2000 Kanemota : Elalostema abloeswm var, frfabudatem 29

might be considered to be conspecific. However, the sizes of the chromosomes are quite
different. The chromosomes varies 2.0 4.0 rem in size in E. oshimense | Kancmolo &
Yokota 1998}, while they vavies 0.7 — 1.0 zman E.oblusum var. (rilobululum. The dif
(erences in methods, e.g., pretreatment time, kind of {ixative, fixation time, etc.. which
known Lo alfeet the size of chromosomes, do exist between the two observations, There
fore. the chromosomes of E. ashimense ol the ‘serrated type were reexamined f{ollow-
ing the same methods used in this stody and found Lo vary 20 L0 «m in size. Thus,
the size difference of chromosonics observed in these two taxa 1s not aflected by differ-
ence of treatments but seems to he proper to earh taxa. Taxa belonging to the section
Lacvisperma have many common morphological features. such as small leaves with few
serracions and a [ew flowers per inflorescence and in particular E. obluswm var. {rilo-
bulation 1s regarded similar to the serrate tvpe of E. oshimense. However. the dillerence
of chromosome length can be regarded as one of the important features in distinguishing
E.oblusion vay. trilobulatum and E. oshimense.

[ wish to express my gratitude to Dr. Naohiro Naruhashi, Toyama University for
providing the material used in this study and his critical reading of the manuscript. [
thank Dr. Svo Kurokawa, the director. and Dr. Masashi Nakata of the Botanic Gardens
of Tovama. for their kind and valuable advices.
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Triploid of Camellia japonica var. intermedia
—Chromosome Number Report ol a Camellia Tree Called
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Abstract : A Camellia tree called "Maruyama-no-oo-yukibata-tsubaki” ( Camellia
Japonica var. intermicdia) . a precious natural product of the Inokuchi Viltage, Tovama
Prefecture, was determined to be triploid. 2n=415. Tripleid of Camellia japonica var.
intermedia was also found in some populations in the mountain area of Tovama and
Fukui Prefectures.

Key words : Cumellia jeponica var. intermedia, chromosome number, Hokuriku dis-
trict. Inokuchi Village, triploid
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A Coloniozation from Mother Trees of Pinus densiflora Planted
in the Botanic Gardens of Toyama

Toshivuki Yamashita

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

Abstract : [n the Bolanic Gardens of Tovama. various Lree species have been intro-
duced and planted since 1992, The presence of seedlings originated {from planted
mather trees of Pinus densiflora Siebold el Zuee., was {irst noticed in the gardens
in 1997. Size and location of these saplings (ahove Slem in height) and seedlings were
investigated in November 2001. Total number of P. densiflora saplings was 261 in
a quadrat [30m > 12m! . and the average height was 117cm. The number of seedlings.
however, it was 629, most of which were assumed 2 or 3 years old seedlings in a
subguadrat [12m> 12m! within the quadrat. The density of saplings was higher
al Lhe westside of Lhe quadrat and the seedlings were located in the northside of
molher trees. Tt seemed that the establishment of these seedlings and saplings were
affecled by seeds dispersed by the soulh wind, and by the location of microsites for
survival in the saplings.

Key words: establishment. microsite. Pinus densiflora, saplings. seedlings
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"hoto, Study site of Pinus densifTora in 1996 (upper! and in 2000 (lowe
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Notes on the Botanical Surveys in Yunnan Province, China
— Route and List of Dry Specimens Collected in 2001

. . 17 - : . .o . 2
Toshinart Godo |, Yuanxue Lu™ . Daike Tian® and Kaivun Guan )

YBotanic Gardens of Tovunin
12 Kamikutsuwada. Fuchu-machi, Nel-gun. Toyama 939-2713, Japan
't‘l(unming Botanic Gardens. Kunming Institute of Botany,
Chinese Academy of Sciences,
Hetlonglan. Kunming., Yunnan 650204, China

Abslract : As a joint study belween Kunming Institute of Botany, Chinese Academy
of Sciences, China and the Botanic Gardens of Tovama, Japan, field survevs in Yun-
nan Province were carried out in June and July in 2001. The route of the survevs are
shown in Fig. 1. Through the surveys, the following plant groups were mainly
observed: Begonia and Gesneriaceae in the first trip (to Honghe and Wenshan on
June 1 =100, Begonia, Gesneriaceae and Ottelia acwmineta in the second trip {to
Xishuangbanna and Honghe on June 15—25) and Otlelia acuminata in the third
trip (o Lijiang and Dali on July 4—10). The dryv specimens collected through the
survevs are kept at KUN loriginal) and TYM (duplicates!. The list of the specimens
i shown in Table 1.

Key words : botanical survev. Chinese plant, list of dry specimen. Yunnan Province
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Fig. 2. Pholographs taken in the fivse orip, 2-10 Member of the lirst trip. 2-2) Various leal

tvpes ol Hegoniv versicelor lrmsch. in Pinghian, 2-3) Field rescarch of a native place of
i, eathavane Hemsl in Pingbian. 2-4) 8. cathavana Hems), in Pingbian. 2-5) B puilin

-','i-li',:-, nxis 5. H. Hu INE &1 Shui. 2 5] A e _~.||-;-.'h'*_-_x, of Hegomia de SOVl d in 2000, 2-7

Khebdothamupapses chivensis |Franch,) Hand.-Mazz. var. cinensis in Malipo. 2-80 Heni

boeppsts fongisepala THO W Ll W.T . Wang in Malipo.
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Fig. 3. Photographs taken in the second trip. 3-10 Habitat of Begonta grandis in Simao. 3-21. B,
grandis Dry. in Simav. 3-3) Paraboea rufescens in Mengla. 3-4) Sterculio lanceolata Cav

in Mengla, 3-5) Canopy for ohservation of tropical forest in Mengla, 3-6) Tropical
forest in Mengla, 3-7) Trenia asiatica L. 3-8 AL Shiping where Ottelic acuminata
Gagnep.) Dandy could not found
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Fig, 4. Photographs taken in the thivd trip. 4-11 Lijian City and My Xilongsue Shan, 4-2) O

tedio aermpnede | Gagnep ) Dandy in Lijian. 4-31 0 acieminata (Gagnepd Dandy in Heging.

1=-50 Coradlodisens bullatus B.

=0 0 sreqpnriieata Gagnep.) Dandy sold in market i

L.Burte in Heging, =61 Clematis elirvsocoma Franch. in Lipnn. 4=70 Prionede apranliacg

WO W Smeet Forrest and P paissen Franch, in Lijian. 4-8) 1% palvienra Franch. in Li-
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IFig. 5. Carex scabrifolin collected in Takaoka
City, Tovama Prefecture (TYM 6695)
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